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A. 


Jerome Park reser- 
eeeee . Jo 


Air compressors, 
voir plant..... 


Air locks, Zschokke & Terrier.......... 318 
Angle-iron, Bridge, melted by lightning. 202 
Arches: 
Centering, Suspended, Bordeaux...... 268 


Hinged concrete on Reece epee ter ae 1) 
. 122 
* 


Melan, Atlantic Highlands, N. ee Pie 
Niagara Gorge...... ---- 
Roof, Chicago Coliseum. rs Sori 


Axle box, Box car, B. & O. Ry.......--- 
B. 
Basket, Niagara gorge ay ete 1848.. 82 
attleship, U. S., New. ott oer *375 
eacon tower, France.... Mae eae. LOU 


Bending sheathing of quoin posts, Ap- 
; paratus for. ...-..s-+eseeeseeeeees OF 
Block system for single track railways.. 247 
Boilers, Washington Mills. *341 
Bolsters, Wood and iron, Freight cars..6, 7 


Boring, drilling and milling machine, at 
RATAN gcc Sin acfa, arene 0 3 shvisie « 26 
Borings, Diamond ‘arin, meet Rivers ecite,« 198 
Base neging, Box car, B. & O. Ry.... 196 
rake shoe, Freight car, B. & O. Ry... . 197 
Beka J 2194, 95 
Price SO eee, os. enone 261 
Brass melting furn aes Garrett Shoat ctereth 219 
Breakwater, Buffalo, N. Y., New....---- 284 
Brick mantle, Protecting river banks. - 299 
ridge angle-iron pegs by lightning. . 202 
ridge brake.... .... .2-s.e++ ceees 94, 95 
Bridge floors, Conereted ‘trough mye dae 18 
Bridge strains, Puzzle.... ..-++-+-++++ 127 


Bridges 
Aetroxcoggin River, 2. ec ccccsccsace 202 
Atlantic Highlands, N. J., Melan arch. A 


Cernavoda, Danube Higane: Aes 30 
Coulouvreniere, Geneva.... ..-- ++++++ 91 
Danube River. .... c.cede caceee 130, *178 
Draw, Harlem River, patra Aye lentes 290 
Hast: River...... .....- #76; Tt; ee 
Fairmount Park, PHL Sey ses atts ..-110, 
French highway. ates Buccs Carte ea 380 
Harlem River, Third Ave i Pace stee Seeks 200 
Highway, Trusses Seats Wis wie 'g sible as < thee 199 
Hinged concrete, ee River.. *178 
Hoosick Falls, N. Y.. ait Fe . 322 
Low-level, Queensland. . BOSS Ssceienee OF 
Merrimac, C. & N. Ry.. *18, 
Mira River, =e Scotia. | < 
Mirabeau, Paris. his Ces ica 8 
Newtown Creek, “Brooklyn. Pron ci *292, 295 
Niagara steel arch. . BI a Peewee ws *82 
Queensland, Low- level. Tee cesar acts Ob 
Mock Telands:...) 026. cecceeee .. -*406, 408 
Rock River, Gy & N. Ryo avcesicone« *18 
San Francisco & San Joaquin a: aa 
Schuylkill River, Fairmount Park. 138 
Trusses for highway. . Siphitets fk wtacs.2.55 : 199 
Bucket, Coal, Unloading plant Seri oe 405, 406 
Buffer block, Cast iron. B yattie Sele alae *196 
Buildings: 


Astor Hotel, New York.... .....---+ Mer 
‘Niles Tool Works Oi es 
Park Row, N. Y. City... . 


: #036. "999 


Cc. 
Cableway, Lidgerwood, Overhanging 
OO peo aoe igiere Wiel cre eieie- ele 333 
Canal lock gates, Steel..... “ah basin wee. 8d 
Canal locks; 
Great Kanawha River ............+++ 98 
Vertical lift, Heinrichenburg, Ger..... *150 
Canals: 
Braser River, B. C......0...++.+-2+++ 436 
Mt. Nebo irrigation system..... .. #354, 357 
Mew WOK BLALO’ G52 55 oes cco ce eee nee 329 
Wiearagua, Map ...:.. ..--ssesseereee 108 
West Side Mining Co., Wyoming.. -_*66 
Car lighting. oa system....,...- 285 
Car shops, Ill. Cent. Sosa 3 st 2-5 *53, 55 
Car step, preach adjustable. . sient, . 428 
th wheels, C., M. & St. P. Ry.. Pen ees .. 155 
Ts 
Box, 60,000-1b., B. & 0. BUYS obs oa ae . *196 
Freight: é 
Bolsters, Wood and iron............. 6-7 


PeebeeiGunetruction /....-2-::.0 ...2. *6 
Garbage, Tacoma, Wash.............. 22 
Loading structural material .......... 51 
Catch basins, Hershberger........... ae. 87 
Centering for arches, Bordeaux..... nor, 268 
Oiecle, Squaring ‘the. -...:..........+++» 108 
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Coal ‘dust. stokert \<classrecisls aie amet anaes! 20D 
Coal unloading plant ............e9. 405, 406 
Coffer-dam, Great Kanawha River...... 99 
Columns, Fire testa Of... 0c cek «tema 92, 93 
Combustion, Diagrams ........... .. 206, 207 
Compressed air plant, Jerome Park res- 
OYvoir. Ais aalcaaeelas te aaethatan asines . 205 
Concrete, Placing under water......... - 127 
Converters: 
Bessemer: sgifasiase 3 oP e Hod tata oke 360, 361 
Maryland Steel Co. 12.0. c.cseesectece 364 
Conveyor, Hoover & Mason...........-. 358 
Corn growing on sewage beds........... 166 
Counterweight systems for bascule 
bridges: ccisevonth sheet vesel eer eee coo 
Couplings for lead and iron joints....... 266 
Crane, Gantey eis as celemnaiemovestie eer 397, 399 
Current motor, ‘Austin MORI AGT 134 
Curves: 

Spiral, for street railways............. 276 
Transition, for street railways...... 59, 245 
D, 

Dams: 
Wishway for, Sterling, Di). scnecwie> ais ots 123 
Great Kanawha River............. 426, 427 
Mojave< River, . Cal@ fisx.i. nine esate see 158 
Outlet gates, Mt. Nebo reservoir. ..355, 356 
Pecos River, New Mexico ............ 182 
PELZOL; Ss Oe js sie odo .n ovale ahetNgAe Pee eee 34 
Salt Lake City, Utah, i -c@ateve.cit-oee 258 


Decarburizing cast iron in a reverbera- 
tory LUINACE) Savie.cs analge res emislentioue 


Derail, Gibbs’ interlocking device....... 3802 
Derailing device, Alton, Ill........ Miss eou 
Derricks: 
Compressed operation of............... 205 
Tower, Levering & Garrigues......... 394 
Traveling, BY Oran i. cis. 5 hoearviot es cae 39 
Diagrams: 
Anprepriaticns made by Congress, 1885- 
BSR NOE Sone ntiqncee apes oe 52 
Big Cottonwood Power Co., Available 
ON OLY. j-,-, daleyontee Tee Ate meaaes 23 221 
Boiler covering, Insulating power..... 60 
Columns exposed to heat ............. 92 
Combustioniccs, Jac Asie t amen se» 200, 207 
Foreign commerce of the U. S.......... 106 


Frog and switch values .............. 15 
TNGICAtor 5 sisew c c.ce ewes ea cele sc agiieteeun Oo 


Letters, Speed of forming............. 79 
Locomotive, weights) .)\ichc tiie «setae 13 
Retarders and fuel saving .......... an. 60 
Speed of Allis engine..s. ..daasnemesvies . 252 
Stresses in compression members...... 253 
Drawing table, Pen-Jay.............00- 78 


Drying and heating plant, Cummer...... 36 
Dynamos, Westinghouse, Niagara Falls.. 389 


E. 


Electric light plant, Johnson, Vt........ 233 
Electric power: 
Wresno;) Cale: Pipe, linesess< ocieneaeecs. 112 
Niagara Falls Saedss ate. COD 
Pelzer}: Sard are oo Fer alce cite a 34 
Salt Lake City, Big Cottonwood plant.*220 
Electric railways: 
SK. A. K.” veondult system. 22%... es. s 31 


er 


Third. ratlu syatems Fe is. acca cebe snes 268 
Elevated railways, Chicago: 

Interlocking Guy. ais H victiia ntatalecctalete’’< 125 

Terminal loop isi... s.cn0 scutes aatoaes . 46 
Engines: 

Chapman’s link movement.............. 101 

Dinect. connected 22 cj seicten). clalete% Hots 142. *254 

Gas, Lorolaisaan «aittrtclen ctecla 262, 263 

Naphtha; SSimploxt %.. <ieactaaiesweas. ¢ 315 

Raworth direct driving.............. - 142 

(See also Hoisting engines.) 
Excavation by compressed air.......... 206 

F. 

Feed-water regulator, Automatic........ 219 
Ferry house, Barclay St., New York.... ioe 
Ferry steamer, Screw propelled........ 
Filter beds: 

COED. STOWINE ‘ON adiaavitites otic. cet oe oe 

Lambertville, N. J.. Construction...... 
Filters, Warren, Reading, M@aS. touccccs 348 
Fire, Effect of, Steel- frame factory...... 5 
Fireproof material, in hac for ere. 92 
Fireproof wall, Ferry house. Suerte Loe 
Fishway for dam Fak RAP TON Ste aes ap 53 
Floors: 

““Chicago’”’ fireproof ..... <i EO, Ee 


Concreted trough for bridges. Cen e «18 
McCabe concrete .../..1.d4> vane. + OLD 


Floors. (Continued.) 

ELADDUSYRUGIN 2 ciara cle.ais, cfeiy:0 winialghels we eh oreo 

ThomBON) CONCTELE 2... wccescccccsrves 319 
Flumes, Mt. Nebo irrigation system..356, 357 
Flushing device, Sewer, Bridge......... 90 
Foundations, Concrete, Molds for....... 127 
Foundry, Niles Tool Works..........-. 45, 46 
Freight cars: 

Bolsters, Wood and iron ...........+.. ew 

tee) CONKUTUCTION? foi i¢.< 3 )0.,0/8'p ace bres bas #6 
Frog and switch values 15 


Frog, Spring rail, Pacific Rolling Mills.. 339 
Furnace, Garrett brass-melting...... 9 


G. 
Gaging sewage flow, Apparatus......... 165 
Garbage cars, Tacoma, Wash........... 22 
Garbage crematory, Portland, Ore. ~- 125 
Garbage disposal plant, Cin., O.......... 236 
Garbage scows, Seattle and Tacoma, 
WAS RSS | wdicrase tim disden ue'a tmpeipwers afd 22 
CARY ON ZING. \TOTOIS cro: sg.cce ereloie-s.20> ore .262, 263 
Gate valve, Hydraulic power .........+.. 138 
CH1G rOP  Sarcils - oo hes ceealss Coanaes *66, 67 
Grain handling apparatus ..........+++- 825 
FAUT SAVAEO LIMON siara'pie:cibiniaiele.o b/<.0) sietal a sais 52 
H. 
Hammer, Vulcan-Nasmyth ............. 38 
Harpors: “Chicas | i<tagelcied «halt stolecamara'g ere 41 
Hoisting and conveying apparatus, Tem- 
PIGULOY, Fetes Gl care wie cleie 8 4 /0lo 9. fale 47, 48 
Hoisting engines: 

Anaconda ae COs aniston io stiale shaG,. £47 
1 1) ae Od Parr 5 SAMA Sate, Sing ABS 
Hoisting plant, “Ashtabula, GO iefarcislemr startet 114 
Hydraulic ram, ‘Rife... cccc cece cles ess 429 
i 
ENGICHIOF (MIGSTOINA Th aictele afclauase sien clisisle oie 69 
‘Injector test, Apparatus for.........-++. 39 

Insets: 
Astor Hotel, New York...............*412 
Battioships, Us 8.7 INOW: ss. «.s:cicse0 snare *378 
Boiler plant, Washington Mills........ *341 
Bridges: 
BLINZEd . CONCTOLS, «6 ijsi6.0;ci01e msn 0,00 m0: 0.050 *178 


Newtown Creek, Brooklyn ..........*292 


INIORELS BtGSl, BLOW), ooo cic ae 60 wise nie *82 
PROG S PSEATIG, | piimnacgts "eo 6 alae bmarnin «a6 *406 
Rock River and Merrimac........... *1 
Building, Park ROW ....sssseseeees o*2a0 
Canal lock, Heinrichenburg .......... *150 
Canal, West Side Mining Co.......... *66 
Cars: 
Per ity Oe) Cl ca SEC «i.e a's. wale tucie wie ee 63s are *196 
BiGolncct selec tie cuvleiquendetecienyess cee °S 
ARIE SUN Ws DUIGITIS: lc toce asein,evave cee «0 iene *226 
RAMU WAG.. SIDATIAN  .0:« sysjsiniers alee wielees ote *322 
Reciprocating parts for locomotives.... *99 
Reservolr;, Mt. Nebo... ow. ceewccnticcns *354 
Roof arches, Chicago Coliseum.... *306 
San Fran. & San Joaquin Ry. struc: | 
TUTOR! oh clagreie.o. co CoM eeplate wise} Otns 2 ee *274 
Shops, ill. Cent, Ry... c=tieete « *34, *53, *55 
Steam engines, Direct connected...... #254 
Track elevation, Chicago......... 5s oat Lid 
Turntable, Greenleaf Peiwehis ee caunin ee: *174 
Water power electric plant, Salt Lake 
Oiiyeda tea cate tasicciaidue ees sce reas *220 
Water supplies: 
COIMTAGO SOTINER sic cclecc vr evecess *131 
Shir liao Clty iter crs coe cue eres ee = *258 
Insulating rails, Device for............. 135 


Interlocking, Chicago elevated railways.. 125 
Irrigation, Mt. Nebo system, Utah. .*354, 357 


Je 
Journal bearing, Anti-friction........... 178 
ie 
Keyseater, Portable, Burr.... .......... 218 
L. 
Letters, Relative speed of forming differ- 
ont RiphaherBers chs Seep oneees aces 
Lighthouse, France, at Trois Pierres..... 159 
Link movement engine ROO ed tee ue 101 
Loading structural material on cars..... 51 
Locks, Canal: 
Dortmund and Ems canal............. *150 


Great Kanawha River ............... 98 
(See also Air locks.) 


Illustrations marked * are printed on inset sheets. 


Locomotive counterbalancing: 


MAI ORTIN a eae terd ate obo a sidearm sistaeinon Lae 
Reciprocating parts, Light- weight. Seeks 
Locomotive shops, Ill. Cent. Ry...... - *34 
Locomotives: 
American, for foreign railways........ 104 
Baléwin ‘compound so ...c0c0cc0cces 50, 194 
“‘Schenectady,’’ Sections of........ act 207 
Stevens valve gear ......cccecccscccs 419 
aus Cay Oe Ge Bl Ea eas pews Fen ? 
Two-cylinder compound, Austria. 
Wheel flanges, Thickness.............. 
M, 
Macadam roadway .........+. SM aetla’s ee. 385 
Maps: 


Big Cottonwood River ........... 


Ee!) 
Chicago elevated railways ........+.. 46 


Chicago harbor ......... SO Oe cial wy AR 
Den. & Rio Grande Ry., Profile...... - 242 
“Guatemala Northern Ry.......... Seiten 5A 
MOIAVG: RiVOr. CARL siace es sie tre elerees cove 158 
Mt. Nebo irrigation system........... 354 
Nicardgus ‘canal sie .dya shee Pasi eew wi 108 
Pecos Valley irrigation system........ 181 
Railways near Atlantic City.. 89 
Salt Lake & Mercur Ry.......secseeee 2 
San Diego, Cal., water supply......... 83 
Seattle, Wash., Tide-flat MUNG Fis <.cee« 400 
Meters, Water, PORFONt, ios «Beers 78 
Motor, Current, ANSE IA cea ialieroth <4 ened 134 
N. 

Niles Tool Works, New foundry........45, 46 
0. 

Ore-handling plant, Ashtabula, O........ 114 
Ps 
Pavement, Brick, Cortland, N. Y........ 160 
Paving for street railway track. - 21 
Photograph used in topographic “survey. 331 
Pier, Stone-filled concrete .............- 396 
Pile hammer, Vulcan-Nasmyth.......... 38 
Pipe line and power house, Fresno, Cal. 12 
Pipe scrapers, Automatic........ 141 
Piston, Cast steel, Pacific Rolling Mills. 340 
Planimeter, Lippincott eee es .410, 411 
Plank driven through plate girder. te Otetate 43 
Plow, Mechwart rotary ..........+.- 408, 404 
Pneumatic tires for vehicles...........- 214 


Pole line, Niagara Falls to Buffalo..... 390 
Power houses. (See Blectric power.) 

Press, Dick hydraulic. .... 2.00. s62 csccee 70 
Profile of Den. & Rio Grande Ry....... 242 
Pumping engine, Sewage, Norfolk, Va... 421 
Pumping station for fire protection.... 122 


Pumps, Centrifugal, Richards........... 11 
Q. 
Quay wall, Iron and concrete ......... es! 
R, 
Radiators in boiler tubes ..... atetate etek Oe 
Rail fastening, Screw spike .......... - 58 
Rail sections: 
Gh, Mi @: Ste PRR yy ventas choc ca pee cls een LOO 
Denver & Rio Grande Ry. ............. 157 
Rails: 
Insulating, Device for.......... de oad cs 100 
Street railway: 
San Francisco ...... Des daleeime < s'9\0.0) GOD 
WiGE Ti a ea ae 8. EPI OO Li. 
Railways: 3 
‘Atlantic: Citys Nov dccecdcesecececcaaes OO 
Chic. & North., Track elevation...... *114 


Guatemala Northern, Map 

Salt Lake & Mercur.. 

SIPGrIRNI cee se 6 pit aR 
Ram, Hydraulic, Rife. ep EC 
Rapid transit railway, New York. . 


429 
af "309, 311 
Reciprocating parts for locomotives..... *99 


Reservoirs: 
Mt, Nebo, Utah ...... DLW aes baad se reie << CO 
Oakland: “Onis “Watlnresecscsccedrsces> GUE 
W6rke Pac section. Gf. eas chasvasde ue, ae 
Rifle, Savage ate ye Seeieade. Oe 
River outlets on Lake Huron........... 128 
River TERMIAUON. <scectes a cpuyeieese's oe ariea 128 


ii 
Rivers, Mojavé, Gal... .s....6 seccecoceee 158 
Riveter, Albree portable..........scseee 212 
Rivets, Ship, U. 8 N@vyi.i.c..ssccccee B47 
Road, IMACRUALA is oe eae eae ae ate .. 385 
Rock- crushing plant, Westfield, Mass... 222 
Roof arches, Chicago Coliseum. eee o0G: 
Roof, Niles Tool Works foundty... «+. 46 
Rope. transmission, Washington Mills....*341 
S. 
Saddle for tapping water mains........ 186 
Salt Lake City buildings ........... 248, 244 
Sand-catch pier, Buffalo, N. Y........... 284 


Sand jet effect upon cast iron water pipe. 139 


Scows, Garbage, Seattle and Tacoma, 
NWViASHLOSciclessicce- lelelarereqeamiatete ataieeastetuiatete 22 
Sereen chamber, Sewage .......eese- 162, 163 
Section liner, Home-made... .......... 121 
Semaphores: s 
Double-blade, Park Ave. viaduct...... 270 
RR@VOLVINE cies aye ody adevoty etal Perel pataipas spaiptace is 15 
Sewage carrier, Wooden..............+. 165 
Sewage disposal, Plainfield, N. J. 22.162, 166 


Sewage flow, Apparatus for gaging. Ans his) 
Sewer flushing device, Bride............. 90 


Sewer pipe cle@Mers .....cscesecccvaces 141 
Sewers: 5 
Berlin, Germany... ccc oe cceceues eres 140 
Cleaners, Automatic ............ceee. 141 
Connecting laterals and mains......... 122 


Paris, Shield system of tunneling...... 28 
Wooden barrel, 54-in............ ..300, 433 
Shields, Tunnel, Hydraulic, in soft ee 


433 
Shoe, Sliding, Third rail svstem. lees. 
Shops, Ill, Cent. Ry., Burnside. . #34, *53, 55 
, A. 
Accidents: : 
Acetylene gas explosion.. .241, 393 
Atlantic City repay itd eh “81, ‘8s. 97, 104 
Battleship ‘“‘Texas’’........ .s.05 296, 3805 
Boiler econ. “65, 113, 129, 160, 161, 893 
Centralia colliery, es ede dabei se loue 
Great Britain, 1895. ........cceseees « 49 
Montour Iron Works. Laie ieiee ieee slsiels 241 
Newspaper office, Houston, Texas. 14 
“Robert Lockhart,” East River..... | 225 
Bridge and trestle: 
Canton, O., Collapse of highway...... 49 
Chic. Gt. Western Ry., Platte River.. 273 


Columbia, Pa., Storm carried away.. 241 
Dayton Traction Co., Gave way un- 


Ger 1Carhieis ae oa cite oipeini clei acest 17, 56 
Dover, N. J., Draw accident........ 273 
Hancock, Md., Wooden highway..... 17 


Milwaukee, Wis., Swing span wrecked 97 
Spokane, Wash., Falsework gave ear 145 


Vandalia Ry., ‘Crawfordsville, ao 81 

Victoria, B. C., Coroner’s verdict. 12 

Watertown, N. Sep Gollaps6s cn esaa sc 1 257 
Building, New York, Madison Ave., 

Collapsed . 2.5.2 wcceeccceccce , oe 

Caisson, Brooklyn navy yard..97, 113, 241 
Coal yard fire, Charlestown, Mass..... 377 
Dam, Staunton, Va., Fair ground. . - 220 
Dynamite explosions: 

Acme Powder Co.....ccceceeccecsees 273 

Clinton, Mass., Aqueduct..........- 193 

New Holland, Pa.....ceccccecsreeces 113 

Niagara Power Co........ hefeheeceises 321 
Earthquake, Japan. .....eeseeeeeees 17, 33 
Electric railways: 

Brooklynss:sciehic el sivints ee so sie aul 17, 49, nae 

Columbia, Pa., Runaway car......- 

Frederick, Md., Runaway car. au 139 

New Brunswick, INeaidies Collision. eer 1S 
Elevators: 

American Tract Society Bldg, N. Y... 321 

Boston apartment house. .....-.ee«s oo 
Fires: 

Benton Harbor, Mich., Opera House.. 161 

Washburn & Moen factory .......«.+- 5 
Floods in the Northwest...........+.. 377 


Flywheel, Rochester, Gas & Electric Co. 305 
Foundry cupola explo., BHlizabeth, N. J.241 


Freight shed, N. Y., N. H. & H. Ry.. 129 
Gas explosions: 
Furnace, Duquesne Steel Works.... 209 
Mine, at Wilkes Barre, Pa.......... 289 


Grade crossings: 


Atlantic City, Collision....c1, 88, 97, 104 


Columbus, 0O., Derailment ac eee 145 
Gunpowder explosions. . -81, 129, 198, 145 
Locomotive boiler explosions SqaGnG 337, 393 

AD Ge (So ENO ECV cies iwilale lo lcyeisicietstete ois 241 

C.,2Cs, (C.c i St.. Ea RY oc ds cin soe were 209 

Colo. Midland RY Ae ee aro eslseertc 129 

POUIS 1. SNABNGGR Ver ce cic «recta lose lataters 17 

N. Y. Central, Utica .. . at aes 1 

IN. ONG &H. Ry., Meriden...... 241 

Southern Ry., Atlanta, Ga.. eam ae 


Mine, Cave in, Pittston, Pa. 

Navy Yard, Brooklyn, Caisson. 97, 113, oat 
Railway station, B. & O. Ry., Wheeling 17 
are 


A,, & S. Fe., Osage City, Sais 241 
Balt. & Ohio, Collisions ........: 113, 225 
Birmingham Mineral, Ala.. 425 
‘Bombay ce AnGialor., ws er oe a stets acejerear 65 
Boston & Maine sik ck ccc wees 145, 289 
British, Report cei<-« | os, oerenirere piere)s 96m 425 
Canadian Pacific, “Landslides Miele adepohcetOO, 
(Oj Be Coin QUINCY, EI rarnere 49 
C., H. & D., Connersville, O.. .... a 
°Chic., Mil. & St. Paul, Davis Juntion 
‘Chic. & Northern ..........00% 40, 209 
Chic. & No. Pacific, Altenheim, 4 .33, 40 
Chic., R. I. & P., Leighton, Pa scieee 297 
Chic. & Texas, Murphysborough, Ill. 65 
Denver & Rio Grande, Pueblo. ...... 113 
rie’. Rutherford, N. J..35 0606 ence ce 409 
‘Fitchburg, Orange, Mass .......... 145 
Florida Cen. & Penin., Collision...... 257 
Illinois Central, Clinton, Ill........ 81 
Jamaica, near Anato Bay.. .... .. 49 
Lehigh Valley, Niagara Junction.... 225 


L.,  B.& St: L.; “Taswell, Ind: ..... 

Tahee N., Collision, Mountain Creek.. 97 

INS12Y.; N. H. & 10s South Norwalk, 
WONG ae ieee Serene SER OTE 


ENGINEERING 


Signal and interlocking plant, Chic...... 


125 
Speed diagram of Allis engine.......... 252 
Spike; Sere wig as ce os mistale oisisaretsielsbee sy -+ 58 
Spillway gates ......... Srelsversceveh ree areie’s 183 
Spillwavs, Peeos River dams..... eeaeeey ae 182 
Split sleeve; Pipe connections...... Seleisce ae 
Springs, Stratification at, Mass......... 155 
Stadia rods: 
BaSsellureisjamsaveers mis televaie lolatic mecleNTNYatecoetets 202 
IM CMI vascunet elon siete atanliet eters erate ete 265 
Stairs, Joly system ......cccccccecs 142, 143 
Standpipes: 
Cortland, N. Y., Wrecked............ 292 
Garden City, Kan., Overturned....... 218 
Station plan, Railway terminal .... 434 
Steam engines: 
Direct connected for power stations, 
WASTMANY Tins sos s Walereteh ta Meeearlone are 254 
Link movement, Chapman............- 101 
Raworth direct driving..........0.... 142 


Steel tape melted by electric current.... 58 


Step, Car, French adjustable............ 428 
Stokers: 

Coal dust d.cecernycicieieraisietanss SOR TO RS 295 

Mechanical, German ...........c.eee8 20 
Stratification at. springs 0... sees o so . 155 
Street railway curves, Spiral............ 276 
Stresses in compression members........ 253 
Subway rapid transit system............ 420 
Sutro baths, San Francisco ..........0.. 338 

ae 

Tabernacle and temple, Salt Lake City.. 243 
Table, Drawing, Pen-Jay......-.csseces 78 
Tank for treating timber. .........s000. 428 
Tapping water mains, Saddle.. ........ 186 
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Accidents. (Continued.) 
Northern Pacific, Paradise, Mont. 305 
Penn., New Brunswick, N. J........ 353 
P. & R., Atlantic City, N. J. 81,88, 97, 104 
St. Louis & San Francisco, St. Louis. 273 
Reservoirs: 
Oakland, Cal., Failure of wall........ 301 
Stanford, Ky., Failure... .. .. .. .. 65 
Roof, University of Va., fell...... 257 
Steamers: 
LEATALO;  LIOREY a Vole as Sed ae RS ROL 
“‘Capulet,’’ Lost. a 
“City of Worcester,”” Broken ‘shaft. PAT 
“Connecticut,’’ Broken piston rod. 65 
“Fuerst Bismarck,” Broken shaft. : 805 
“‘Moldava,”’ Collisiony yc ewe! eer 129 
‘Paris,’ Shaft fracture. a 241 
Storm, Gedar Keys, Florida. ate 225 
New York. 209 


Trench cave-in, Fifth Ave., 
Water tanks: 
Chicago, Private building.. .. ...... 49 


Washington Heights, Chicago .. .... 177 
Accumulators, Electric railway, Paris.. 223 
Accuracy, Evils of fictitious........ 73, 107 


Acetylene, Car lighting, France, Trial.. 17 
(See also Accidents.) 


Aeronautical convention, Boston........ 81 
Agricultural mnehinet ye American, in 
Ireland ... Tye Aieet i 
Air brakes, Freight car “equipment. Manet 247 
Air compressor plant, Jerome Park. .200, 205 
Air cushion for elevators, Library puild- 
ing, Wash., D. C.. ai ereuate ete 7 
Air locks, Zschokke & Terrier...-...... 317 
Air motors. (See Compressed air.) 
Airships. (See Flying machines.) 
Aluminum: 
Electric conductivity.... .. ...... 337, 401 
Soldering Of; cate soles eine see nares Se OOO 
American Institute ‘of " Architects, Code 
of: othles. siete Ue esate Nie wane ce eenwiene 62 


American Railway Master. Mechanics’ AS- 
sociation, Convention at Saratoga 
Springs.. . 16 

American Society’ of ‘Civil Engineers, Con- 
vention at San Francisco 

American Society of Mechanical En- 
gineers, Convention at New York.369, 391 

American Society of Municipal Improve- 


ments, Convention at Chicago .... 270 
American Society of Railroad Superintend- 
ents, Convention at Niagara Falls.. 189 
American Street Railway Association, 
Convention at St. Louis.......... 287 
Angle-iron, Bridge, melted by lightning.. 202 
Apprentice boys, Training ............ 16 
Are lighting. (See Electric lighting.) 
Arches: 
Centering, Suspended, Bordeaux...... 267 
‘Concrete: 
Hinged..cast-iron/ Tinks. ture ipsisictaielereis = 178 
Non-skeleton construction ......... ee OIL: 
Covering for stone, Asphalt........ 1438 
Melan system, Atlantic Highlands, N. if 122 
Monier system, Strength of plates...... 32 
Steel: 
Niagara <Gorzet en Ui-eins oasis sie wate 82 
Chicago Coliseum roof.........ce6e 306 
Stone, Asphalt covering ............-- 1438 
Architects, Legal duties of’............. 75 
Arctic expeditions: 
Balloon trip by Frenchman .......... 
IN@NSONGic Siscie eo letew sleteretetes eaters 118, 144 
“Pram 2” ALECtricit ys ON: selsleles cteiclalcte 


Peary’s return to North Sydney 
Armor plate: 


Cost, Investigation: Ofc cacsmes ines tracer 32 
Maxim, Ne wis 22% edesyoln'sioloemeaiarrs aveteonrs 255 
Around the World in 38 days ..... a tine’ <6 
Artesian wells: 

San Jacinto, Cal., Experiments ...... 250 
Washington,’ D.)-C., Mraud ies). si. cc elee 65, 
Artistic elements in engineering....166, 168 
Asphalt covering for stone arches...... 1438 


Asphalt-lined reservoir, Indio, Cal...... 35 
Asphalt pavements. (See Pavements.) 
Asphalt paving work, Chemical laboratory, 


Brook ya iii eense aah sale ae eee recta 48 
Asphalt plant, Portable, Indianapolis. . 3438 
Assessment lien, Contract must comply 

with statute ........ .185 
Assessments and railroad right ‘of way. - 103 


Terminal station plan, Montreal .. .. .. 434 
Test wells, Beaver Falls, Pa.... ...... 116 
Testing machine, 200,000 Ibs. capacity. . 86 
Third rail electric system.. 268 
Three-rail turnout, Den. & Rio > Grande Ry 247 - 
Tio’ plates. visnieuueisere ale nne tits ole oere mes eo 
Woithaupter sities is sieciss. seiewe a tet nee oa 150 
Timber treating plant. ere ofesors Siete atsteitelataters 428 
Tires, Pneumatic, for vehicles. doeteteseietere 214 
Tornado, St. Louis, Plank driven through 
plate eirderia.c cect aha s Pena Cenieeeteee ae. 
Towers, East River bridge... . 126 
Track: 
Brick paved street.... ..... niche aise tek 
Denver & Rio Grande Ry...... .. Pie 2 4G: 
Street railway, Permanent..........+. 282 
Track crossing, Pacific Rolling Mills.... 339 
Track elevation, Chicago.:............. *114 
Track indicator diagrams. . a hetopata cee 219 
Track signs, Maine Central Ry. eve 308 
Train order board, Locomotive cab..... 223 
Transformers, Niagara Falls........ 390, 391 
Transporter, Temperley........ ...-- , 48 
Traveler erecting steel lock eater FA ye Potts!) 
Trestle for carrying flume. 5 Pei elo. 
Truck, Freight car, B. & 0. ‘Ry. Siete *196 
Truck wheel flanges, Thickness......... 19 
Trusses: 

Astor Hotel, New York ...........413, 415 
San Fran. & San Joaquin Ry... ......8274 
Turbines, Horizontal, Pelzer, S. C....... 34 

Turntables: 
Drawbridge, Harlem River...... 291 
Greenleaf center-bearing.... *174 
U. 
Underdrains, Plainfield, N. J.......163, 164 
Association of Railway Superintendents of 

Bridges and Buildings, Convention 

at Chicago wees er Ser eae ctewclereis 
Axles, Best method of manufacturing.... 175 
Bar metal, Extrusion process of producing. 70 

B. 
Bates Thermic Engine Co., New engine.. 261 
Battleships. (See Warships.) 
Beacon tower, France. ....... ..ss.ceees 159 
Berliner telephone patent, Validity.... 336 
Bessemer process. (See Steel.) 
Bicycle export trade ..... Riavalthaecoretel oxerats 33 
Bicy.clenfire-engine. 25. cen, cere ce sieie eee 174 
Bicycle railway, East Patchogue, Lal is 81 
Bicycles: 
Chainless, Superiority ....... .....ss0. 161 
English view of American competition. 286 
Frames, Steel and “‘luminum’’........ 208 
Military-tandem»;.2%-2< 46 «2 scJess 440 
Tax in WranmtQe yi. bas Gileictosl cduere ete iene ne 144 
United States manufactures .......... 404 
Bidders on contract. work, Responsible... 26 
Bids, Award of, Hilton Bridge Co. vs. G. 

Ws AldnidGe wine ctrcctn icant motetonte 136 
Blast, Long Cove quarries, Maine...... 273 
Block system: 

Discussion at Society meeting ......... 197 
Single track, Union Switch & Signal Co. 247 
(See also Interlocking.) 
Board of Health, Liability of city for.... 53 
Boats: 
Curious, Beekman 200-53 35). 3 idee. s E 1 
Propulsion, Secor method........ Peeled i) 
Submarine, for exploring purposes..... 409 
(See also Steamers; Warships.) 
Boiler coverings, Tests of non-conducting. 60 
Boiler specifications, St. Louis. .280, 315, 330 
Boiler tubes, Effect of retarders........ 60 
Boilers: 
Accidents. (See Accidents.) 
Cahall water-tube, Tests............. 33. 
Efficiency: of tisttan: wienteae swe 74, 200, 206 
English and American, comparative 
COSE? Marcie .ste Aefele erete telat hein laid ic palace ates 427 
European practice, Hale’s report. .212, 216 
.Feed-water regulator, Thornycroft..... 219 
Internally fired, Washington Mills. 341 
Investigation, Steam Users’ Assoc. 212, 216 
New York Steam Co., 1,000 HP. ...... 61 
St. Louis specifications ‘for water-tube 
280, 315, 330 
Water purifier, Engle & Co., Chicago... 391 
(See also Locomotive boilers.) 
Boring, drilling and milling machine,Niles 269 
Borings: 
Deep, for foundations, New York ...... 250 
Deepest in world. 3 Lae aey eee 
Submarine, Apparatus, Bast River.... 198 
Brakes: 
Air, Freight car equipment .......... 247 
Bridge, for preventing oscillations.... 94 
Street railway: 
Price momentum friction .......... 260 
Steep .grades; Use on: io .dcnisese ee 21 
Brass-melting furnace, Garrett ........ 219 
Breakwater, Buffalo, Extension. . 284 
Brick mantle for protecting river panks. . 299 
Bridge anele-iron melted by lightning.... 202 
Bridge arches. (See Arches.) 
Bridge brake for preventing oscillations. 94 
Bridge floors, Metal trough, Pen design.. 18 
Bridge pins, Steel, Specifications........ 63 
Bridge specifications, Preparation of. .121, 154 
Bridge stresses: 
Diagrams,<. Fy de's: Fis< iyo. sameisisie ate oe 203 
Puzzle, ‘‘A Cable Bridge” ......... 5 Pa 
Bridge vibration, Brake for preventing. . 94 
Bridges: 
Accidents. (See Accidents.) 
Alexander II., Paris, Exposition, 1900. 320 
Androscoggin’ River, Cheap...... . 202 
Atlantic Highlands, N. J; Melan arch. 422 
Australia, Low-level ........ alisislatesrele 36 
Brooklyn: 
Electric motor cars ....... 225, 289, 353 
Pneumatic tubes for mails........... 273 
Scaffold accident...... ots ..328, 386 
Through: trains: 6 cies deters a piclaeic erent Os 
Traffic decreasing ........... > te pee 
Cantilever: 
Danube River, Cernavoda .......130, 186 
Mirabeau; Paria =i) cidan a ciaa s etrte ite wieers 8317 
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Valve box, Water works, Syracuse...... 327 _ 
Valve gate, Hydraulic power........... 138 
Valves, Hydraulic, 42-inch.............. 119 | 
Viaducts: 

Kinnickinnick Creek, Ky........-.-+-+ 378 


Los Alamos, So. Pacific Ry...... .... 340 — 
W. 

Warship on a street railway..........-- 410 
Water meters..... EO o peace r 78 

Empire ‘improved = 2-5 ete 4 240 
Water pipe: ? 

Ruxton Creek line, ‘Colo;.c) 2.3aneee us 133. 

Sand jet effect UpOMis ic. cess vieja , 139 

Tapping, Saddle for....... Sule stale store 186 
Water power: 

Big Cottonwood River, Utah. wee 220) 

Pelzer, :Sé C.:.< oeniy gies aeteenetls 2.9610 
Water purification, Reading, Mass. . .. BAD 
Water supplies: : 

Colorado Springs, Colo.... ..... #131, 133 

Portland, Ore. ....60.6 ceceseseverssce 

San: Diego; Cal., “Mapyc..1usiieoneta inom 
Water works: 

Colorado Springs, Colo.... .....*131, eee 

Sait Lake. City, Utah. cu. cowie ees : 
Weirs, Adjustable distributing.... ..... “BTL 
Wells: 

Beaver Falls, Pa., Test...: .2.. eceose Lite 

Canton, Mass., Construction..... ..... 210 
Wheel’ center, Cast steel........cccceee 126 


Wheel flanges, Engine, Thickness..... Pe | 
Wheel tread and rail head, B. & O. Ry. 196 


t 


Bridges. (Continued.) 

Car-transfer, Brooklyn water nner 145 
Cernavoda, Austria, Cantilever ....130, 136 
Cheap, Androscoggin River eae e 20m 
Concrete. (See Arches.) 
a specifications, Moment tables 

(Ch Meridor onc sh +h vlewe erent 
Coulouvreniere, Geneva, Concrete...... 91 


sec eee 


Curiosity, Hoosick Falls, N. Y....322, 346 
Danube River: 
Cernavoda, ‘Cantilever ........ 72180, 136 


Inzigkofen, Hinged Concrete......... 178 
Design of segmental rollers for expansion 


OTIS * Ri cey oipeiaotngeieeneen eimeraeean ene 401, 438 
Detroit, Michigan Central RY). wale an dow 
Draw: ; 

Design ‘Of, ccc to cee .296, 314 
Electric power for, “Chicago. and Mid- : 
dletown, Conn. ........ RCH ek y Bees! 
Formulas, Accuracy of ordinary.... 362 
Harlem River, Third Ave., Draw- 
SDAN & 5-07 oes ieee Ra laeias te Sas 290 
Raising for eo "Devices. 289, 313 
East River: 
Architectural appearance ........... 62 
Borings for piersfoundations........ 198 
Contract for New York tower........ 273. 
Financial difficulties ............ Sees 200) 
Howell’s new scheme ..... ......... 65: 
_ Plans adopted . Bars ey . 76, 126, 145. 
(See also Bridges, Brookl yn.) 
Fairmount Park, Philadelphia, Design. 13, 109 
French highway, Novel ........ Vai os) OOM! 
Harlem River, Third Ave., Drawspan. 290 
Highway: 
French design, Novel. PANGS 2) Peeters 380. 
Present . practice) iif. : aualus ae loeencard 198 
Hinged concrete, Germany ........... 178 
Hoosick Falls, N. ¥., Curious... ic Gesiets One| 
Low-level, Queensland .......... sae eal 
Marietta, Ohio River, New ............ 321) 


Merrimac, Wis., Chic. & North. Ry.... 18) 
Miribeau, Paris, Cantilever. . age | 
Mira River, Nova Scotia.............. 
Moment tables for Cooper’s sila ] 

386) 


“29, 194 


tions oo" .cptuer 
Montreal, St. Lawrence River.. Boa 
Newtown ‘Creek, Brooklyn: 


Bascule; type. c-eeae wm ae ee 
Competition for ....... 65, 
Designs, Competitive ........ | 
Scherzer rolling bascule..... 66) 
Tunnel, Advantages of........ ...... 386) 
Niagara ‘suspension, History. Bn Po Bie 82 
North River: i 
Contract, Union Bridge Co. Fa rae aa 353 
Officers of COMPANY: <2. has Casati 321!) 
Numbering, Different methods........ 288 


Ohio River, between Pittsburg and Cairo 240 
Pin connections vs. rivets a aelal sida aperevett coe eAR 
Queensland, Low-level. 

Rock Island, Tl., Double deck. 
Rock River, Chic. & North. Ry 
San. Fran. & San Joaquin Ry., Truss 


details oui cece cus Were a Oba ners 
Segmental rollers for expansion ends, De- 
Signs). Va si -401, 433) 
Spéctsicallana, "Moment tables’ for i 
Cooper’ s \isics,<,ccgsl ake staeeae 4) € 
Steel arch, Niagara Gorge... ep Ath 82 
Topeka, Kan.: . 
Cement fOf i Amineis/accoen SREY «3202, BIE - 
Progress (OF: ..:./<:saysielasteusis tials lament oS 
Remains of old bridge found...... wee 299 


Victoria, B._C., Coroner’s verdict...... Li 
Bronx Park botanical eae plans, New 
VOrEeuiters, cteebin ce oie 
Bucket for hoisting coal... edeaiapete 
Building Dept., New York, Report. Macs als 30: 
Buildings: 
American Tract Society, N. Y., Elevator 
accident.. .... Ceebescacccce Gam 
Astor Hotel, Structural “details. wey cee Shem 
Chicago Coliseum, Steel roof .......... 30) 
Defective, in New OVS ah cnle/clanika oir 2807 
Height limit, New York.. .. 
Inspection methods...... . 
Treland, New York, Responsibility of 
disaster. PISS 
Moving 
Frame bailng moved 128 ft., Balti- 
MOTO. ces Aeron ssa: 
Freight warehouse, Baltimore.. .... 20. 
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Buildings... (Continued.) 

Niles Tool Works, Construction de- S 
tales ss 3 © ae Stree 
Park Row, New Yorkt.:..... 2 236, 232, 249 
Steel construction, Fire effects........ 5 
Structural ironwork design........ ae i 
Washburn & Moen Mfg. Co........... 5 

(See also Railway stations; Shops.) 
Buoys: 4 
Gas-lighted,- St. Lawrence River...... 97 
Locating sunken wrecks.............. 208 
C. 
Cable, Submarine, Amazon River, Broken 79 
Cable railways: 
Glasgow, Scotland, Underground Pavan 409 
New York: 
Effect upon elevated railways....... 152 
PRINGLE CUETO § cro ewer acraa ne cake 33, 49 
Pittsburg, Electric traction... .. .. .. 177 
Cableways: : 
First in America, Niagara Gorge..... - 2 
Lidgerwood, Novel tower design...... 333 
Caissons: 
Brooklyn Navy Yard accident. ..97, LS, 241 
Chicago intake crib... .... ...... . 129 
Camera, Photographic surveying. bp iene 183 
Canadian Society of Civil res a 
close corporation.. Fico 123 


Steel, Cleveland “to” New 


. . * 2 


ork . 
Canal Reaniohing. Sault Ste. Marie. 14, 65, 81 
Canal locks: 


Canal _ boats, 


Cascades, Oregon, Opened . 3805 
Gates: 
American and European.. ........ 86 
Sault Ste. Marie, Steel... .. 2. wseeee 84 
Great Kanawha River, Details. 5 98 
RIE ATG, MATIC: cig 2. 0. vic cscves 84, 96 
Vertical lift, Dortmund and ‘Ems Mists sieve 150 
pe er transfer CUATRCS so e'slaeice: (se ..03, 65 
‘anals: 
Cape Cod, Financial difficulties. ...200, 390 
Chicago, South, Rumor..... meee jcwais, Lao 


Chicago drainage: 


Board’ of trustees, Reorganization.... 393 

Eckhart’s report.. .... ...- sees oe 225 

Engineering force cut down..... tm OOS 
Danube River, Iron Gates, ereret - 209 
Dortmund and Ems, Lock.. .. .. .. 150 
Erie: 

Erie Canal paeotion Co. Bue: es 

rovemmentS.. .. «1 «+ «» 

Tramie een ste acta ss st acksehes Beh, 144, 377 

Transfer charges, Buffalo.......... $3, 6 5 
Great Lakes to the ocean ............ 329 
Harlem River, Bill for Congress.... 321 


Lake Erie & Ohio River, Finances. ate 2 
Manchester: 


Advantages to peas ioan exportere:: 161 

Financial results.. .. .. . annonce: 13} 
New York state: 

American citizens as ernpley sos egies ate 337 

Improvements ...... - » ool 

PERI O LOC ets Maisie cic aieieie cls wise « 440 
Nicaraugua: 

Insult? to commission .............. 416 

MTORR IGtLCY= ccs tas css. s. os 107, 235 

Pearl and Pine lagoons.. .. .. .... 


Report to House Representatives. . 
Route, Ford’s proposed.108, 186, 298, 314 


North Sea & Baltic, Tariff of charges. . 161 
Panama, Progress of work...........- 289 
IETIRUSE GE DAALTOs co cc pcisissicta'eisjc eves 84, 96 
GTA TTAING) LG0D..) 8 viatcis oles wile see 14, 144 
(See also Irrigation, Canals.) 
Car axles, Manufacturing .175 
Car lighting: y 
Acetylene gas, France, Trial.......... 17 
Electric: + 
Moskowitz system. ..........ssese0% 285 
Southwestern Ry., England.......... 425 
Pintsch pertem. Manhattan Elevated 353 
DERPEBHODRete User as ncn cie som. nct, 08, 56 
Jar steps: : 
Moline c., ©. & 8. We RY. on een cane 225 
Wrench AGIUSADIS. 0.2... oe ews eniver ces 428 
Sar transfer bridges, proekiyn water * 
VOU Pei tela decesle. ead. a icnn ote 145 
Car wheels, Chic., Mil. "& St. “Paul Ry.. 154 
Cars: 
Ammonia motor, Trial, New Orleans.. 177 
Box, 60,000-lb., B. & O. Ry.... .. «ese 196 
Compressed air: 
New York city, Prospects.... ....72, 161 
Washington, D. C., New cars.. .... 97 
Dining, Notes on service... .. ...+.++5 147 
Dust-proof, Green.. .. ene eee 193 
- Electric, Brooklyn ‘Bridge Sh crasecashs 225, 289 
_ Freight: 
Balt. & Ohio Ry, Mes ag lb. 196 
Pooling . Se ope 20, 22, 154 
Steel construction. Bataan a) i 5 8 
Garbage, Tacoma, Wash at Che ROLE eee 
_ Gas motor: 
Luehrig, England... .. 129 
| Pole, Anacostia, D. Cc. oe 197 
_ Gasoline motor, Washington, D. yas 177 


_ Hot-water motor, Trial N- ¥..C. "RY; 7, 17 
- Loading structural material, Rules for. 50 

Rowan steam motor, France.. .. 245 
| Steel, Report at M. C. B. Association. 6, 8 


Ventilation, Pist-pnroot. eel. asses Leo 
CPPCINSCILIA. «2c ge cc mes cee 8 176 
Jastings, Special. . Ee novbec 142 
Jatech basins, Hershberger. Pec e uray. lertie inte 87 
Jement: 

Louisville, Tests. .. Sete 26 
' Melan bridge, Topeka, Kanes 282, 313 
- South Australian specifications ........ 404 
| Specifications for Portland. .35, 58, 169, 
203, 386 
‘Sentering for arches, Bordeaux harbor.. 267 
Yhemical analysis, Actual accuracy of.... 277 
Jhemical profession in England over- 
BEOWAGHS Wenee Meaee eee s pees 320 
Jhicago, Notes by a traveler .......... 147 
Shimneys: 
| Moving a brick, 75 ft. high............ 273 

Straightening a leaning .............. 160 
Direcle, Squaring the............. ier cow (23 
Jity engineering departments........... 56 
Jivil engineers: 
r Cheap engineers ............. 8, 25, 43, 73 

Manitoba, a close profession 20, 123 

Tredgold’s definition ............... 184 


Jivil Engineers’ Exploration Syndicate. ‘AV 
Jivil Service examinations: 
Brooklyn, Announcement ............. 224 
Construction inspector ....,,+++,++++ 42 
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Civil Service examinations (Continued.) 
Plumbing inspector, New York........ 
haa New York and Wash.255, 289, 
oa 
Discovery, Vicksburg, Mich......... male 
Production? in Ours .s2) + csmeateeen 
Washing bituminous, by Luhrig process. 
Coal dust stoker 


Coal handling plant, Oakland, Cal. 
Cofferdams, Great Kanawha River....... 
Colorado Springs and Manitou ......... 
Columns: 
Tests of cast-iron and steel...92, 104, 
Timber, Johnson’s formulas ........... 


Combustion, Rate of, Effect upon efficiency 
of locomotive boilers 200, 
Commerce: 
Costa Rica, Trade with Prior kee 
Export of wire nails, 1898-96......... 
Exporting American man’f’s.105, 1% 120, 
German export methods ............. 
Trading world in 1860 and 1896..... 7 
U. S. imports and exports, 1893-96. 260, 
Competitions, General conduct of........ 
Compressed air: 
Havemeyer ‘building, New York........ 
Painting cars by 
Power plant, eran Park reservoir.200, 
Street railways: 
France, Notes 


Tunnel driving, Boston 
Warship ‘‘Terror’”’ oreraues BY ccs 257; 
Concrete: 
Adhesion to iron, Tests 
Placing under water, Herr Island dam. 
Tests, Worcester Polytechnic 
Concrete slab, Test of 
Condemnation proceedings 
Contractors, Payment to, for public build- 
ings 
Contracts: 
Bidders for, Responsibility .........., 
Cuba, Spanish methods 
Sub-contractor, Negligence ........... 
Converters, Bessemer, Origin 
Conveyors: 


Ashtabula, O., Ore-handling.. 114 
Hoover & Mason, Chic, canal......... ; 858" 
Temperley transporter ...:..ssscesse.e. 46 
Convict labor, Road work, Cal.......... 32 
Corporations, Honesty in management... 3128 
Corrosion, Marine engines.............. 161 
Counter-balances, Locomotive driving wheels: 
Bending of rails TO AVRGIOS asaieiw'te ois 
Reduction of weight of reciprocating 
parts. 


Rules, Report ¢ at ‘Am. Ry. “Mas. Mech. 
Association ....... 


er 


(See also Accidents.) 
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24 


225 
205 
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Counter- fetes ty | "Drawbridge, eyieya 
Creek... i ee 
Couplers: 
Freight car equipments... a nc wa cccsc ce 
M:. Cy Bit 
Breakage, Aug. and Sept., 1896...... 
Prices, Circular: letter io. .attel oes. adere « 
Couplings for lead and iron joints...... 2 
Covering for stone arches............. 148 
Crane, Gantry, at Cambria Iron Co. .... 397 
Current motor for pumping water......134 
Curves: 
Spiral for street railways.......... Prete BANG 
Superelevation On......sesse0 o <r svey 100 
Transition. .59, 245 
Vertical, for connecting Yailway grades. 
» 38D 
D. 
Damages, Punitive, When not allowed.. 135 
Dams: 
El Paso, Tex., Rio Grande River....... 81 
Fishway for, Stirling, Ill. ........ aye 23 
Great Kanawha River, W. Va......98, 426 
Herr. Island, Foundations... .. .. .. .. 127 
International, El Paso, Tex. .......... 81 
Mojave River, Daggett, Cal.... 157, 217 
Movable, Early French ........... 289, 330 
Pecos River, Eddy, New Mexico .... 181 
Stirling, I11., Fishway LOW os jepisens raat 123 
Debt of the U. S., Public and private.... 124 
Denver, Colo., Notes. nts Styne e 180 
Denver to Salt Lake City. | Rin horas erere 242 
Depot. (See Railway stations.) 
Derail for Gibbs’ ee el Soyics: . 3802 
Derailing device, Alton, Ill. 438 
Derricks: 
Byers traveling. . ohare nists 5, sania OD 
Compressed air operation. sae 05 
Tower, Erecting structural iron work. 394 
Disinfecting ship, New oe & Sots rareboeers 17 
Ditching. Railway.. . ©) afer <atemnataed 1) 
Diving, Deep-sea, China | Geisive «'aie'w cigieister aod 
Docks: 
Brooklyn, Caisson accident ....97, 113, 241 
Havana,-~ Flostiiipbiietn 25+ ete ak 09, 440 
Doors opened by electricity, Market, 
Springfield, Mass.. . . 391 
Drainage, New Orleans, Extensions..... 321 
Drawbaugh Telephone & Telegraph Co. .257 
Drawing table, Pen-Jay adjustable... .... 77 
Dredges: 
Bowers hydrawlicysa. peecss cr ounces 830 
British, Use in American waters...... 370 
New York Dredging Co., Patents. .281, 330 
Smulders’ ‘electrictyy. cocescccosvcnes 145 
Dredgiag with dynamite, Brunswick, Ga., 
214, 251 
Driven wells: 
Barker, Plat cnsancscesere ao x ok 177 
Camden, N. J., “New Rite Gat ceetae We 
Driving logs upstream. . Wie ents « 202 
Dry docks: 
Aberdeen, Reconstruction... .. .. .. .. 305 
Brooklyn: 
Accident. . sets sO GOT 
Timber, General ‘dimensions Sierra are 161 
Timber and masonry, Relative economy. 
264, 296 
se and heating plant, emer porta- 
bir eG Otte ase) 
Dry-rot, Spread of, in timber. Ppolalereatn-« 58, 73 
Dummy engine, Speed in running back- 
tWATCos: i cnt aoe a eee tar, = DA 
Dump, Steel, New York, Bids wanted.. 337 
Duodecimal system of notation. ...72, 74, 122 
Dyke, Sewall,, Lotisiana:...c 2 ees he 134 
Dynamite: 
Dredging) -with™cswivsher etek lores cae. 214 
Exploded by warming.... .,,......++ 433 


NEW S—INDEX. 


E. 


Earth’s surface, New classification of. 


pen, Colo. 


| Electric launch, Twin screw, “Astor. 
‘Wey Electric ‘lighting: 
mh Comparative values of gas and elec- 
trictty® itt ‘Germany... “assess cas ss 

Des Moines, Ia., Municipal .. 
Detroit, Mich., Municipal. . * , 
Johnson, Va., Cheapest in the world. 932, 
Mexico ‘City, Bids asked. 
Milwaukee, Municipal plans proposed... 
New York, Cost for streets ........... 
Syracuse, N. Y.,Franchises vetoed.... 

Electric locomotives: 

if) Baldwin-Westinghouse, Wheless system. 
Future of, on steam railways ......... 
New York elevated railway, 34th St. 
lectric motors, Sid ight operation, 

Middletown, Conn.. .. .. 

HElectric power: 

4 Big Cottonwood Power Co., Utah...... 
Butalo-Niasare oeesicte « oe pics e. 96, 336, 
California ewig oie Co., Calaveras 

County 7g. .sass se ACOA ROE BOOS 
Chambly, Que.. New plant. . Semi cchenca 
Comparative values gas and electricity in 

Germany ie sect ecins os sickened as) ae 
Distribution and ge re "a. Pres- 

ent status. eerie + +229, 
BSOSIO Alte Biloie salva ehastetesteltaem ie 2.3 12; 
Indian Orchard. Mass.. New plant.. 
Itasca, Wis., Three-phase............. 


Location of central SLAWODS jae cas inicio 
Mining plants: 
Caroline Mining Co., 
Rocky Mt. region.. 
Niagara Falls: 
Buffalo transmission .. . 
Cataract Power & Conduit Co. dae 
Cliff Paper Mill in operation.. ...... 


Coldest waans,. 28 


Speculative enterprises and engineers. . 


‘Engineering News,” Principles and policy 


OL wevene verereverens segeney even 


. 255 


Mme Darth wOrk -SIONOH.".. . > ac s.ch ssc ese 43, 107 
_ Education, Engineering, Past and pres- 

ent. -117, 120 

Bight-hour law, “Suit. ‘in’ “Providence, per 


Electric hoist, Largest in the world, As: oat 
ply g 6 


. 805 
veg (0aR 


“Ft 

49 
189 
251 


2261 
389 


250 
225 


Developments. New.. .. .........+.. 337 
Dynamos, Hydraulic Power & Mfg. Co. 257 
Ogden, Utah, Power house............ 224 
Pelzer, S. C., Dam and power house. 34 
Salt Lake City. Big Cottonwood | plant. 220 
Tampa, Fla., New plant.. .. eae soe 
Transmission. Long distance. . 229, 259 
Trollev circuit. Power from............ 192 
York Haven, Pa., New plant.......... 351 
(See also Water power.) 
Electric railways: 
Mm) Accidents. (See Accidents.) 
Accumulators: 
New York, yes oa me Susr'smwttalersrary et bat 
Paris. - Sai one oe Miwtese pen gree 
Brooklyn: 
Accidents .. ae caltgoay 49 
Interlocking at grade crossings 5, 198 
Mail service... .. 118 
}, Budanest, Underground. Accidents. 154 
Catskill, Cairo & Windham. Pens aOe 
Chicago, Love conduit system. . Pa he di staeeg aD) 
Conduit system: 
Chicago, Love system...... 225 
BK AR Ka ents Springfield, @; aoe 
Cook County, Tjl.; Protected. ......... 3 RAR 
Fairmount Park, Phil.. Completed. 209 
Hartford, Conn.. Excessive speed... cetera 34 
Tmorovemeuts. Use of. ..0. 24 beet ses 127 
“K. A. K.’’ conduit system.... a1 
Liability for injuries. a. 125 
Mail service. Brooklvn. ie Saison St 
Nantacket Beach, Third Trail. .145, 268 
New York: 
Lenox Ave.. Effect of snow....... . 409 
Overhead wires forbidden ....... 72, 88 
Overhead construction for .... suas 5 OR 
Paris) ‘Accumulators. . cece sclee cesses eS 
Poles, Steel and wood... ......-«..-. 274 
Power plants, Modern.. . oes oe 
Steen grade. Best form of motor. 7 noe 
phe rail eyatent, Naw ee Code 
. .145, 268 
Gaaccronnd: - 
Rudapest, Accidents.. . 154 
Tunnels, Sectional area. 154 
Washington, D. C., Overhead ‘wires for- 
PION el ess bs a te eos ree 88 
Flectrical oscillator, “Tesla. 255 
Electrolysis, Water mains, ‘Rails ‘as ‘un- 
der ground conductors. z : 299 
Elevated railways: 
Rrooklvn, Kings County, Failure.... 145 
Chicago: 
Flevators at stations. Pa we ttane 1 
Loon terminal. 3 46, "420, 124, 973 
South Side sold at ‘auction setters retexatone 193 
Damages to abutting property.......... 126 
New York: 
Air motors. Proposed. . ee ee Ta. IR 
Fffect of cable railwavs.............. 152 
Manhbatan system. Extensions........ 49 
Reeording turnstiles: 2). eo. 808 be) 
24th St., Flectricity on...... 144, 225, 251 
Through trains to Tremont.......... 503 
Timm meh ade. Fo ae te le ee ac 65 
Elevator charges, Canal carriers, New 
MOTEL StALO ic Nelo Ci oeioee pepe eoaaeate 65 
Elevators: 
Air cushion, rr Building, Wash- 

TN SLON AIS Gee cisrtioustenonah sc Chee vontieterate ie 
Railway ote es Chicago elevated. u 
Rern inclined, Crnov Island pier...... 28 
Safe, in high buildings........... 345, 367 

Emovlovees: 
WIACHATE SG) Of LuAW sie) ofaix ar cietstcasel teats opi) tty 
Nevlect of foreman. Liability for...... 127 
Engineer corps, Staff of Brigadier-Gen- 
eral.) Ilinois? Militias ove.oees ee os 62 
Engineering: 
Artistic: ,element. inwc.4.32.¥ees eee 166, 168 
Manitoba, Close profession. . 7120, 12> 
Engineering and _ science, Relations be- 
bween them... 402405 oeentsnee 3 
Fngineering corps, City. Newark, N. ie 56 
Engineering education, = and ne pay 
tendencies......... F seeranLa ity 
Engineering ethics............ ...... 73, 122 
Case at Lambertville, N. J........... 248 


265 
432 


Engineering schools: 
Mass. avin ‘pers ating 


PNOEGS Sada id Colac e Nal daidare, ere bats Seretethiew 252 
Tests in” engineering. laboratories. .8, 44 
NOCBSE TOM 25a here: o: 0 diet Rote 95. 252. 301, 439 
Engineering societies, ‘““Student’’ grade of 
IAGHIDEPSHID. . cn-wree ercc s eowiatreeces 138 
Engineering tests at Mass. Institute of 
WeohwOlog yl ca weiel es ccs Dine eu o~ Ss Ae 
Engineering work, Low charges for...43, 73 
Engineers: 
Business wisdom and responsibility of. 398 
GAD no ea nes «cd onr eet. Seo. ABTS, (20 
City, Providence, R. I., Restrictions.... 257 
LORRI OUtON Of °° axl rsan suis eaters 75 
Naval, Need for more............0.- 344 
Engineers and specialists............+++ 40 
Engineers and speculative enterprises... 265 
Engineers’ charges, Schedule for........ 250 
Engineers’ estimates Conclusiveness of 
44, 103, .135 
Engineers’ lien on work performed...... 44 
Engineers’ opinion, Discretion of court as 
COMACMUESION “OL? ..o face eden ce eee 135 
Engines: 
Dummy, Running backward..........- 254 
Hoisting, Anaconda Mines........... 146 
Hydraulic: 
Rife. si + ofnint 8 vnevele taints arcuate eae 
Ulster & Del. ‘Ry... AAR Pacha are: 1 
Naphtha, Willard ‘‘Simplex.’’........ 315 
Vertical, Whitman Mills.............. 79 
(See also Gas engines; Hoisting engines; 
Locomotives; Steam engines.) S 
Erosion, Protecting river banks......... 299 
Estimates by engineer, Conclusiveness of 
44, 108, 135 
Ethics, Code of, American PABNENtS of 
Architects. Showed Steve weighed sxe state © 62 
(See also Engineering ethics.) 
Exhibit of valves and wate New 
York. P -241, 264, 307, 321 
Exhibitions: 
Atlanta, Buildings injured............ 62 
Brussels International ..........0ee0. 320 
Gas, ING Wie SOLE | sce sivieie, nos cok oc ie ace 223 
GUStenIaI Ar «ASOT actos cle class om Grodaice 6 
Munich, 1898, Machinery............ 161 
Tennessee Centennial... .. secpewstewes « 255 
Explosives, Firing, Systems to be tested. 33 
Export: 
Exporters’ Association of America.. 33 
Exporting American manufactures.... 
105, 107, 120, 232 
German export methods...........00... 153 
United States Export Association... 320 
United States exports, 1893-96... .260, 391 
Wire nail exports 1893-96. 215 
Extrusion process of producing» ‘metal 
Datas tiamettet. fetch ccierec 70 
FR. 
Fares, Street railway: 
California, State control.............. 65 
Chicagoy, Suburbacn cdee sn. 0. Soe eee 65 
(See also Railway rates.) 
Feed-water regulator, Thornycroft...... 219 
Fences, Wire, McMullen............... 245 
Fenders, Street car, New Haven, Trial.. 241 
Ferry house, Barclay St., New York. ase 
Ferry steamers: 
. Car transfer, ‘‘Solano,’’ So. Pa Ryn vod 
Screw- -propeller, Penns. Ryaese scan cot, O34 
Fictitious accuracv. Evils of ........ 73, 107 
Files, American, Sale in England........ 65 
Filing case, Adahite OMe ee ee esi. 250 
Tilter beds, Water oe 
Lambertville, ING «dic termites eer cinas 4 
oughkeepsie, N. Y., “Bnlar emen AS 
Filters, Mechanical: 5 fe o 
Harrisburg, Pas Report: Ollears +s, fee axle 208 
Westerly, Re Ts NeWowdtueaddee ss nenetes 208 
Hire? engine: Bleyclas sae .oes 2 ee 174 
Fireproof construction: 
Barclay St. ferry house, New York.. elas 
Plaster board, Tests at Jersey City.. 286 
Rapp system; Tests.) .....6s.clesc ccs 286 
Roebling system, Tests............... 
182, 184, 296, 2: 312 
Stairs, Tyee aes dae ee aa 
Tests: 
New York Building Department..... 
182, 184, 286, 296, 298, 312 
New York Committee........./..... 92 
(See also Floors.) 
Fire protection, Boston, Improvements.. 129 
Fires. (See Accidents.) ; 
Fishway for dam, Sterling, Ill.......... 123 
Flood protection dike, Corning, N. Y. 25 


Central 


Fireproofing Co., 


Terra cotta 


Flussens 
Redwood staves, Mt. Nebo Irrigation 
Company ......... Svalawn 
Trestle for carrying, Saltville, Va. 
Flushing device for sewers, Bride...... 
Flving machines: 
Chanute, Reported test ............. 
Cooley.) Proposed... case ccekac Soe eee. 
Cusab., Walkerton, sind: :..toniieescnic..k 
Lamson, Portland, Me...........< 144, 
Yorest destruction: 
Comstock Mining Co...............432, 
Coolidge repett sho... C8 shy 258% books 
Forestry commission, Pa.. Report... 


Forges, Tuyeres, Best position Me aides tee ie 
Forging, Machine, Report on........... 


Formulas for swing bridwestiseee en bk é 


Foundations: 
Herr Island lock and dam......:.... 
New York city, Deep borings......... 
Foundry, Niles Tool Works............ 
SU Rat ees MUCCETICILY “ONE Gtstis tcc teem’ 
Franchise, Street railway, Toronto...... 
Freezing process for shaft-sinking...,.. 


176 


iv 


re pr 


Freight cars: 
Balt. & Ohio Ry., 60,000-Ib. 
Largest ever built sea fee kee 


POONNY....ceccccesvvccccees 
Steel construction. .......--.+++e-eeeee 
Freight terminals, Ill. Cent. 
PAGANA is ciaconsinrs ace ee ne 
Freight trains, Tonnage rating. . .56, 189, 196 
Freshets in mountain streams........- 
Friction horse-power in factories........ a0 
Frogs: ) 
Diagram of formulas.........++++++: 15, 42 
Recommendations for.......-+-+eeeees 191 
Fuel, Oil for furnaces.......-+-s+sseees 176 
Furnaces: 
Garrett brass-melting ..........+..-6- 219 
Oslea a otuals ccaes eiecss asks biome eu ee ieiwielazelerete 176 
Stoker, Mechanical, German.......... 20 
G. 
Garbage cars, Northern Pacific Ry...... 22 
Garbage cremation, Portland, Ore....... 125 
Garbage disposal: 
Brooklyn: 
BLAS 55 isis peictscctecsenteles .208, 225 
Contract ‘awarded OOO HEC ETO ROCCE RS 821 
POA SIAN oraielets cletocoier eo) et casioleietel ovareieteltastelens 10 
New Albany, Ind., Damage suits.... 177 
New York, Separation of garbage..... 
, 81, 97, 232 
Niagara Falls, N. Y., Discharge chute. 129 
Separation of ashes and garbage..... ee 
Tacoma, Wash., History of.... .... -- 21 
United States, Systems.... .........- 236 
Garbage scows: 
New York. Steam, New.... ...---+e-s 305 
Tacoma, Wash., Details.... ...... a; hee 
Garbage utilization, Simonin system.... 236 
Gas: 
Comparative value of gas and elec- 
ae for light ana power in Ger- abs 
Caeser auialelte ‘alee! (er ia) 0)0,) 06,6 bela ele, s i) 
Fuel, epuidath-ticemis procesS....... .. 320 
Manufacture from anthracite culm.320, 367 
Mass. Pipe Line Co.... .....++- aiaters 7 
Gas companies: 
Excessive charge, eed Ofoeee cas. 127 
Use of streets: by... cece ces cccncese 135 
Gas engines: 
Fuel economy, Sanderson..... 820, 287, 401 
Lorois -......-.: ey eee , 264 
Westinghouse, New design. . eee 
Gas exposition, New York.. .......... 228 
Gas motors: 
Luehrig. English railways.... ...+..+++ 129 
Pole, Anacostia Ry. Co. .......eseeee Ben kre 
Gas supplies, City, Plain words about.. 400 
Gate valves, Hydraulic.... ..... , 1388 
Glass: 
Ribbed. Advantages of........ .ss+s. 101 
Wire Fire-resistinge aualities. 1 AOL 
Gold, Extracting from quartz........... 431 
Gold produced from silver. a ees Wie 
Gold mines of North Carolina statehoe $25, $28 
Gold washing, Wyoming...... «......- 67 
Grade crossings: 
Atlantic City, N J., Collision.81, 88, 97, 104 
Rradford, Pa.. Wat eter ee 81 
Derailing switches ......+--- . 81, 186, 438 
Grades, Street railway, Steep.......... 21 
Grain handling apparatus, Millwall docks, 

Mn sland weiss. cjo'n ercies sei ctemitelel=i=(oelelenele 324 
GreatuSalte lake. o<r.y seme cihave csiet rieenabie 290 
Gunpowder, Smokeless, ‘Development 286 
Guns: 

Brown segmental, Government tests... 224 
Haskell multi-charge, Test.... .....- 33 
New York harbor....... .-cs++ seve 33 
Proposals for ordnance material. ee 
Savage rifle for New York militia. 
é , 52, 255 
Watervitet 16-tn.. 62.2. ccccccccscesee 161 
18 
Hammers, Vulcan-Nasmyth steam pile. 38 
Harbors: 
Buffalo, N. Y., Breakwater extension. 284 
Chicago, Needs and possibilities...... 40 
Delaware Bay, New... ---- «+++ esses 278 
New York, she at “entrance Savas dees i 33 
Timber for. 3G Gad HE COUO nO arr 186 
Heating 


Tenienator Mills, from engine well. 87, 88 
Sturtevant hot blast system.. 


Highway commissions and associations. 23 
Hilton Bridge Co. vs. State Supt. Public 
MV OTK Suelinieing «hiecia nu heiteenereiste 136 

Hoisting engines: 

Anaconda MineS ....e-eceeeececececes 146 

Hunt, Hackworth valve gear.......-.. 438 
Hoisting machinery: - 

Ashtabula, O., at ore docks...... seeds 

Free Silver Mine, Colo..... sabytotcie vious ete 211 

Temperley transporter.... ....-. 46 
Hoist, Electric, Largest in the world. . , a11 
Holloway, J. F., Biographical sketch. 173 
Hose carriage, Treadle- motor,- Berlin. . 240 
Howell, Louis Baldwin, Obituary... 329 


Hydrant rental, Suit for, Peoria, I. os il: 

Hydraulic engine, Ulster & Delaware Ry. 1 

Hydraulic formulas, Flowage test of riv- 
eted steel] mains, Westminster, B. C. 


18, 90 
Hydraulic power transmission, Novel. 5S 
Hydraulic ram, Rife........ scceeeeeee 429 
Hydraulics, Measurement of water for ir- 
Tigation...<- cceces eocere ese ol avetete 371 
I. 
Impact tests of wrought and cast iron. 107 


Indicator diagrams, Effect of long pipe 


CONTOCUOHE oie ioe erate caine ove eetelole wis 68 
Injectors, Penberthy, Tests.... ...-.--- 39 
_ Inspection ‘of buildings... ... .-..++-- 217 
Interstate commerce commission, Pig 
fOr BISON stances , 288, 415 
Insulating rails from metal Bean and 
Lid Pe NOOLS ise ac. alee raise vera sir suelelalele = 135 
Intakes, Water-works: 
Burlington, Vt., Test Eo datantary Pei ctats 16 
Chicago, Caisson for crib ............- 129 
Gleveland, O., New tunnels........... 17 
Interlocking: : 
Chicago Union Blevated Ry....... 120, 124 
Discussicn at society meeting......... 197 
Gibbs system, Derail for ............ 302 
Ohio, Statutory regulation.. eerie fect Wh 
Street railway crossings, L, 1 “Ry eae 198 


ENGINEERING NEWS—INDEX. 


Iron: 
Analysis, Carnegie Steel COnrccneertatees 
Case: “hardening ress ane pijetiisieioecs mielaectesctase 
Impact-tests, Wilect oo. So sees e cca wee 
Michigan, Iron Mountain............ 
Mobility of molecules........ fi 
New South Wales deposits . 
Pigok POUUC OD Aa writs. eo slele tesleis oeieuaic eg 
RUSSiAN en GAStVICls ctonsse eietersaeerenie re atolarais 83 
Iron and steel: 
Analysis, Carnegie Steel Co........... 29 
Direct production from ore........... 240 
Progress in manufacture in America.. 381 
Riurstless; coatings: LOM ees. cide ees one vce 392 
Testing. Uniform methods............ 38 
Iron and steel trade, Carnegie-Rocke- 
feller combination ....... ....s...- 417 
Iron and steel works: 
Japan, Projected rail plant ........... 390 
Newer Souths Wales). si cist oie ana eio 81, 187 
North. Birmingham, Alas o..ii.6. vues cise 17 
Troy Steel Co.. New plant............ 113 
Iron castings, Contraction and deforma- 
tion in cooling from fluid to solid 
StATOs 2s aie sins (ies, aa alala.s OS Clalatalarem aan 
Irrigation: : 
California: i 
Minneola » Valley 2). fcc cciv.t ostatcete 157, 217. 
Wright irrigation law........... 321, 328 
Canals: 
Mt. Nebo Irrigation Co., Utah....... 354 
Wyoming and Colorado............ 66 
Colorado, Greeve’s letter ............. 393 
Measurements of water for........... 3871 
Péeos’ Valley, IN. Micerewnie spare ayeibieseretouae 181 
Utah, Mt. Nebo Irrigation Co.......... 354 
Western States, Ownership of water... 
365, 402 
Wyoming and Colorado............... 66 
J. 
Jackets on locomotive, Trial, England.388, 384 
Japan, Tidal “waver. vce one eae Li 88 
Japanese competition with American 
Manufacturers. 7.1.1, csi slstoe ase e eet 69 
Japanese cruisers to rebuild in U. S... 319 
Jetties: : 
Galveston, Progress of work......... 62 
Gray’s. ‘Harbor, @Washtsnancs sameeren. 63 
Migs.) River, inidanger a.m ceieioe e 3820 
Journal bearings, Shumway........... 178 
K. 
Keyseater, Burr portable............... 218 
Kite, Meteorographic, at Blue Hill Ob- 
SCPV ALON scr. ian sais elncte cee ane aire 255 
L. 
Labor unions, Power in, Detroit........ 257 
Land below high water mark as private 
property in New York city......... 351 
Hand, ePublic. Wess vacant acai: 391 
Land reclamation, Cape Cod, Mass..... 320 
Launch, Twin-screw, Astor ............ 177 
Legal decisions: 
Board of health, Liability of city for 
failure of Gate: ...c iia scacoroe 53 
Bridges, Railway, and drainage con- 
BEPUCTION Shige ook 5 ho afer ante betiie ale 135 
Condemnation proceedings............ 103 
Contractors, Payments to, for public 
Duildin ess acc e seaet easton 127 
Contracts: 
Engineers’ estimates, Finality of... 44 
Sub-contractor, Negligence of ...... tats) 
Damages: 
Not limited to bill presented......... 53 
What must be shown to recover... 53 
When punitive damages will not be al- 
TOWOG =... cso ereudititelon soe ate 135 
Dummy engines, Speed when running 
IDack ward 205 ics:cc see sion meetabaneerontc 254 
Electric railways: 
Appliances, NoOw?.).:...% <0 ehe eons 127 
Injuries; “Liability | forse. cameeeiie acs 135 
Elevated railways: 
Damages to abutting property ....... 126 
Rights in streets of city........... 399 
Employees: 
Discharge: (ols tasss, cot eee eines vee 103 
Neglect of; forémants mar ocala ees 127 
Engineers’ opinion, Discretion of court 
suas' to admission fof. my sete ties 135 
Estimates by engineer, Conclusiveness 
OL siarcrerccicyele cio siswisintstetetate 3 103, -185 
Gas companies: 
Charges... 2.002%. 3% ees igi, P .127%, 399 
Use of streets DYince cision ceteeen tents nie ps ats) 
Injuries, to car passengers “while car is 
in, motion a traser soon o att eneeens 254 
Liens: 
Assessment, Contract must comply 
with: contract. (0... (slice muageeciniae 185 
Civil ‘engineer’s. ... cisteeu ee ox prreree int: 
Engineer’s, on work performed...... 44 
Maps and deeds, Ancient.:.. ........ 103 
Mining: 
Right tot support.iiccn ice aa eee 399 
Rule* of .safe, “placesnce ate ca maine 255 
Mining corporation, Liability of di- 
rector. ake dit Statens Solel Ihe Pe ve MeeNey MNES 126 
Municipal officers, Liability of. 53 
Pavements, Liability of street railways. 126 
Railway bridge and drainage construc- 
Laas ee rea wierte 4 conGaoues 135 
Railway rates, | Powers of railways to 
BAlUSts ose cS cet ole CR ean rereae 255 
Railway right of way anil Nemerral as- 
Sessments, «3. «3 thes we oot ersiblors 103 
Railways: 
Ownership of surveyed routes...... 127 
Rights in use of tracks..., ........ 44 
Sand, Use on street railway track. . 254 
Sewers: 
Assessment for. eiatbrespias tiers. 0h) OAS 
Detrimental effect ‘on tend PS ORNS 44 
Injunction will not lie against con- 
struction.7.2% sWitiee esses ve dee 
Snow, Removal. by street railways: . 53 
Streams, Use as sewerS..... .-.2+.% - se 103 
Street grades: ‘ 
Damages for change of........ 399 
Prior establishment of.........:..- 44 
Street improvements, Abutting owner’s 
agreement to pay his share.... 103 
Street lighting, Contract for...... 53 


Legal decisions. (Continued.) 


Street railways: 


Cars, Number that must be run .. 103 
Cars, When violence is not an excuse 
for failure to rum.... ....-+-s005 
Operation, When municipal consent is 
MOCOSRATY« os taisiuase sae sie eee praieta(eye begs: 
Paving of street, Liability for! ce . 126 
Streets: 
Defective, Liability for notice of. .44, 103 
Grading, City liable for damage to 
PLOPEL UY: c.. ca eomietaras he Lelezaie ete dieliste snare 126 
Use of, by gas companies Sha sane ae tae 135 
Surveys: 
Raliway ownership of........ ...... 127 
Record of, Admissibility “of. 127 
Tracks, Rights in use of. 44 
Trees, ‘Overhanging, Right ‘to ‘trim. 53 


Water companies: 
Charter, Forfeiture of 
Injunctions against... 
Regulations of. 


Water-works, Negligent construction.. 399 
Legal duties of engineers and architects. 46) 
Letters, Relative economy of different 

heights AUG SSty les cies cise. ovale ale eal Kl 
Levees, Louisiana, Sewall dyke........ 134 
Liens (See Legal decisions.) 
Life-saving service, U. S......-- alee 209 
Lighthouse, Trois Pierres, Concrete. . 59 
Link movement engine.... ...-.- «++. 101 
Lithography, Celebration ‘in New York.. 151 
Loading cars with long structural mate- 
rial, Rules for..... BO rokereret estat even 50 
Locks (See Canal locks.) 
Locomotive boilers: 
Efficiency, Effect of high rates of com- 
Hustion WOM ves. cress) a\zelerstens , 206 
Radial Mie! compared with crown bar 
EY DO eae aareteto rato nae tohelis anita ele tocaiens s 25 

Bpacifloations for tubes, Changes... .... 16 

Locomotive frames, Constructing and re- es 
a cateveretereatete 5 


pairing : 
Locomotive shops, Illinois Central Ry. 34, 56 
Lecomotive tires, Steel and cast iron 


WHGGIS toler eiemeinicwictsrenelstane 19 
Locomotive wheels, Cast-steel center... 126 
Locomotive works, Russia, Nijni- Nov- 

SOTON se che ee eves eeiae's oro lieu . 49 

. Locomotives: 
Baldwin four-cylinder: 
Chic., Mil. & St. Paul Ry. .......-.. 50 
Norwegian State Rys.. 194 
Boiler explosions. (See. Accidents.) 
Compound: 
BRIG Withee pvetsier tends sale arenes +20 500, LO4 
Pittsburg Locomotive Works.... .... 145 
Two-cylinder, Austrian State Rys.. 379 
Counterbalancimg® <j. cere oi lerslnisle TRS, 99 
Double-end, Cuban military railway.... 194 
Driving box wedges.... ...+.+ serees 16 
Electric: 
Baldwin-Westinghouse, Wheless sys- 

BOTY. aie taal err asters ate he etek 49 

Future. of, on steam railways........ 189 

Nu ¥; Blevated railway, 34th street.. 251 
English tank, Wirral Ry...... .-+++-- 193 
Express, Columbia type...... .+.--++- 255 
Holman; “Speed sive e elev svojareris sjatlercis 81 
Jackets on cylinders, Trial, Eng.. sBES. 384 
Japan, Rogers Locomotive Works. 424 
Mogul: 

Baldwin four-cylinder SOM ACh pen Soe Se 

Ni WING Sc TET ORY Sioscve talolnile eteteastors 255 
Pistons and piston rods. Lh hie Nee LO 
Pittsburg Locomotive Works. Prices 63) 
Reciprocating parts, Reduction — of 

weight. Be ee rar Es dete veentante 99 

“gchenectady,””. TOStS ta nie: saben iene 200, 206 
Soudan ‘Ry... Meypt. 02... 3s ee weal 289 
Southern Pacific Ry...... ee gp olefeteepeaine eee. 
Steps and handholds.... ...... . 16 
Tank: 

AAVantaASeS SOLe aa eereee te paolo. 844 

Brooks Locomotive Works socsnis ot BT 

English, Wirral. Ry... 2... 206.3. 2..-5 193 


P., C.,.. Ce. (@ Str. Ry., Madison in- . 


Cline 3) 25 ee ee aise eke 42, 
Weight of reciprocating Ber Reduc- 
ON. 2:20) Fontan cae eterna 99 
Wheel flanges, Safe inicinons: Seery « 19 
Logs, Driving upstream.. ..........-. 202 
Louisiana prosperity; .). oc si. sae 90 
M. 
Machine tools: 
American, for Russia... 1.2.2... te... 7 


Niles boring and drilling machine. 269 


Magic lanterns, Acetylene gas generators. 336 
Magnetic separation of non-magnetic ma- 
[iCot a EW UE Pa he MR OE eA em sis csi, 266 
Mail collecting and sorting wagons..17, 144 
Mail service, electric cars, Brooklyn.... 113 
Mail tubes, Pneumatic: 
Boston, Progress. . .48, 224, 241, 399 
Brooklyn and New York PR Seg ea ep, 17, 2738 
Philadelphia, Proposed..... 2:62 
Manufacturing in China, Prospects. 31 
Maps and deeds, Ancient, Legal decision. 102 
Marine propulsion, Secor method........ 65 
Massachusetts Institute Technology, New 
aApparatussecnative sine csi lonfne weenie 301 
Master Blacksmiths’ Association, Con- 
vention (at Chicago..:..\scimcaionalreet 175 
Mea ENeRE: Evils of fictitious accu- sar 
Fe, Date age pe Wa OME SoA rye) Fy 7 
Mechanics. Puzzle: in. sagen ees 298 


Meridian, ‘Finding, by a single solar ob- 
servation. Wormulas. 20 


Metal bars, Extrusion process “of pro- 
ducing, Dick press. ir peea tO 

Meters. (See Water meters.) 

Metric system: 

Conversion. table; Hunt.i./joe tae coe 402 

Debate in Engineers’ Club, Philadel- ' 
Lelsh tye MOP Eien THE. RSrer eed sry . 120 

Disadvantages of adoption. 72. TA, 122 


Opposition to, by. Master Car Builders 
and Master Mechanics.... .... ...- - 24 


Mileage tickets, English. . goths "5 73 Lie pieevae aCe 
Mineral production, U. Ss... 1886-1895. . 
68, 121, 173 
Mines: 
British. Columbia. cise «ate eter 437 
Caroline Minine Co., Colo., Flectricity. 17 
Comstock, Timber consumption....... 434 
Goldy. North; Carolina. is asi snk 325, 328 
Mercur, Salt Lake & Mercur Ry...... 2 
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Mining: 
Electricity in: 
Caroline Mining G6 Cotes 
Rocky Mt. region plants........... 
Freezing process for shaft-sinking.... 
Placer, Wyoming. aie 
Rocky Mt. region, Planta’. ce. aioe 
Ritle of “sates placer twice aishes eieiecersne 
Russian-American: (COmeiseiacteisieewerewssinn« 
West Side Mining Association....... 
Mining corporation, Liability of director.. 


seeeee 


Moment tables for Cooper’s specifications. 3: 


Monitor construction, Strength of....... 
iy oe Government survey, Wyom- 


san 
Motor vehicles: 
English regulations....:.......... 370, 
Name, New 
Present. status (Of .ii\sc sen aeretie si ene 
Races: Londons: .< scm dine eooos 
Scotte; .France?: 2 witchsceus eae ata stere 
Motors: 
Ammonia, Street car, New Orleans.... 
Compressed air: 
Experiments indifferent places.... 
New York and Wash., D. C....72, 97 
Current, Austins. (ccc seme eetieens 
pee for operating drawbridge.... 
as: 
Luehrig, English railway 
Pole, Anacostia Ry. Co........ 
Gasoline, Street car, Wash., 
Hot- water, Trial, N. Y. Saher Ry.. “7, 
Steam, Rowan, Wraneencnvaueeereels rn 
Municipal engineering departments.. 
Municipal engineering, Suggestions for 
theses:.:..+.5 1025) 1 ens teen ORE iets 
Mnicipal investigating committees. ewer. 
Municipal officers, Liability of. 
Municipal ownership: 
Electric lighting plants: 
Des Moines, Iowa........... 
Detroit, Michigan....... 0 Re 
Johnson, Vermont... ..seeecrs 
Milwaukee, Mich., Proposed 
Water works, -San Diego, Cal....:.+. 
bi 


sete ene 


N. 


Nail trust collapsed) ia. c.suewees onesie 
Nansen’s Arctic expedition 113, 144, 161, 
National Association of Stationary Engi- 
neers, Cleveland convention....... 
National Ball Nozzle Co., Litigation.... 
National Railroad Master Blacksmiths’ 
Association, Chicago convention.. 
Naval Bureau of Ordnance, Report..... 
Navy, U. 8S. 
Reorganization of engineering staff. . 
Secretary Herbert’s report....... SAG 
(See also Warships.) 
. Y. & Brooklyn R. R. Co., Tamas 
SCHEME 6 ois ci saie eee ate nae ete 
N. Y. & N. J. Bridge Co., Officers. 
New York militia, Savage rifle for. 33; 
‘Niles Tool Works, New foundry........ 
Notés by rail. -146, 179. pros 290, 
Notes from engineering schools.... 


ees 


ae GS. 95, 252, 301, 
ie tee 
0. 
o 

Ohio River Improvement Association.... 
Oil as fuel for furnaces ........... aise 
Oil pipe line to tidewater:........ Si atete 
Omaha, Neb., “Notesigevc.. cen bee itetoinetere 
Omaha to Denver, Notes... .. ain Br Otto avere ie 


Ore-handling plant, Ashtabula, Ostaatecs 
Ores, Analysis, Carnegie Steel Co. a icharehers 


P. 


Pacific Company organized............ ; 
Pacific Rolling Mills, Notes............ 
Paint, Toredo-proof, 

commission "i jcacacneri teeters 
Painting cars by compressed air........ 
Pamphlet ee: case, Adams.... 


wee eee 


Patent Office, U. S., Statistics ......247, 
Pavements: 
Asphalt: 
Black and white, New York Boule- 
Ward.<tsssee 


Traffic on, in Milwaukee............ 
Troy, N, Y., Material from Texas.... 
Baltimore, Cobblestone ..........ceece 


Belgian block, New York, for heavy 
trafhe <5 css: teieene pectin teacre 
Brick: 

Cortland,’ N.Y... -bayinesoteuses. se. 
160,235, 251, 

Country roads, Trial in Illinois 
Noisy, Probable GCAUBC Saisie iene ; 
Richmond ie Indiv ec eetene eee ee 
Street railway track........ 160, 251, 
Tar ‘filler, Cortland) Naw age ae 


Vitrified, Brooklyn, Unsatisfactory .. 
Cedar block, Port; Huron, sBidse. ess 
Cortland, N. Y., Brick...160, ae, 251, 
Discussion at Chicaeosaeee ee 


Grass. Bes ties at ‘Atlantic City, 
; History of street paving. ; rere 
Milwaukee, Wood prohibited . . 305, 
New York: 
Belgian block for heavy traffic...... 
Black and white asphalt, New York 
Boulevard... .. ie aa 
Phil., Responsibility “for repairs. abies 
Port Huron, Cedar block, Bids for. 
Richmond, Ind., Street tracks Enieeee Man 
Street railway tracks........ 160, 251, 
Street railways, Liability of.... ...... 


Taxes for repairs.. .. 
TETOY:, «Nay oXss Asphalt from Texas. 
Vitrified brick, Brooklyn... .... 
Wood: 
Hard vs. ‘soft: Londont0. 5). 3) a. 
Milwaukee, Prohibited . 
Peary’s return to North Sydney... 
Photographie surveying camera....... .. 


: -Photography applied to surveying....... 
+ Piers: 


North River, New York, New. 


Stone filled concrete, Burlington, ican 
Pigsiron; Producvon 75 onj5)s:c ase ee ok 
Pike’s Peak rack railway... Lens EPR 


Tested by Naval. 
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ENGINEERING NEWS—INDEX. 


Pile driving hammers, Steam: 
Advantages and evaenan s ies ates <,, OO 
Vulcan-Nasmyth.. .. eeciaecrs aaa 

Pipe covering, Norton’s tests. ee A een 2 b- 

Pipe joints, Couplings for.. ............ 266 

Pipe laying, Brooklyn... .. .. SN oes OS. 
(See also Tapping water mains.) 


Pipe scrapers, Berlin, Germany.. .. .... 140 
(See also Sewers.) 

Planimeter, Lippincott, Mathematical 
BEN S, sitn ac cece tes ae ROG cos wie seis s 410 

Plate girder, Large, on truck, “New York 
city . nes ste 's? 2355 

Plowing machines, Mechwart rotary.. .. 403 

Plumber’s work, Cost and efficiency. . - 112 


Plumbing, Device for testing........... 425 
Pneumatic mail tubes: 


‘Boston, Progress ......... 48, =o 241, 390 
Brookyln and New York.. .. .. ..17, 278 
Philadelphia, Proposed... .. .. .. .... 62 


Pneumatic vs. iron tires for vehicles. 214, 217 
Poles, Steel and wood, for railway con- 
struction. Bee are eies (eet eval aie 
Pooling of freight equipment. cc ai i, 154 
Population, U. S., Urban. aA 320 
Oeaniies CNG. MeauiedcaNiaa ca lecic tics esse 450 
Postal Telegraph Cable Co., Sale of.... 391 
Potassium chlorate Beamorn red at Ni- 
BRATS MBI cache 30s 39 
Dick ce eae for pEccneree 
metal bars.. ..... Seite staedy set a CO 
Projectiles: 


Press, 


Cast iron for War department.......... 161 
MUMeCL OF GlOCtTICITY Oth... ie. ss. o's cones 61 
Johnson, Test successful...........+.. 204 
Wheeler-Sterling tested.. .. . 820 
Propeller, Cast steel for “John Englis” . 224 
Propulsion, Marine, Secor method..... . 65 
manmeuiand, U. S., Vacant. ....cccscoves 391 
Pumping engines: 
Chicago, New. ett ericits «5. GOn doe 
Hydraulic ram, Rilasse. | eee ee 429 
Mexico City, Bids Wate... 0.6 waar. 140 
Bintl.;-estsrOrtnoe Holly... 5, she a. IT 


Sewage, Norfolk, Va.............+++6. 421 
Pumping water with current motor.... 134 
Pumps: 

Operating without oil, Blake tent 2: 208 


Richards’ centrifugal... .. . nk 
Puzzle in mechanics...... 6 ae CIRO LS 
Q. 

Quay walls, Iron and cancrate, eee: 
River Spree at Berlin... .. 21 


R. 
Rack railways: ; 


Jungfrau. Switzerland, Blectric........ 377 
Pike’s Peak, Abt system.............. 181 


Rail fastenings, Screw spike.... ....... 58 
Rail joints: 
Notes on various kinds... .. .. .. .... 191 
Street railway, Discussion.. .. .. .... 278 
Rail sections: 
Chie., Mil. & St. Paul Ry 154 
Denver & Rio Grande Ry., ‘1871.96, 152, 157 
Development of ......... ; ” 152; 157 
Rails: 
Basic steel, Use in Europe... .. ene, wo 
Bending of, Louis. & Nash. Ry.. .. 145 
Insulating from metal ties.. .......+.. 135 
Steel: 
Basic, Use in Europe ............. 135 
Japan, Carnegie Co............ 120 
New South Wales, Manufacturing plant 
proposed.. .. -81, 137 
Rails as underground conductors, Bxpe- 
rience at Buffalo, N. ¥. .......... 299 


Railway accidents: 


Atlantic City, N. J., Collision. ..81, 88, 
97, 104 
British, Report.. .. a SRA 
United States, Record. of ‘worst. Jesss com OO 
(See also Accidents, Railways.) 
Railway employees, Summer uniforms .. 90 
Railway fence, McMullen wire.......... 245 
Railway laws, Interlocking, Ohio...... Se 


Railway ownership of surveved routes.. 127 
Railway rates, Power of railways to ad- 


just... 5 . 255 
(See also Street railway “fares. iy 
Railway right of way...........-.... 103 
Railway stations: 
Elevators at Chicago.. .. oP a esac 1 
Head house plan, Omaha, Neb.. 1 a0 
(See also Terminal ant aed stations.) 
Railway yards, Design of .. .... at, 40 
Railways: 
Accidents. (See Accidents.) 
Ralt. & Ohio, Flectrie nlant.......... 305 
Brighton & Rottingdean, Submerged 
ARO ce cas gcanan cal evenve vevauces 


British statistics for 1895............. 394 
Canada, Government Maced vey OE, 
Ches. & Ohio: 

Fast trains.. ... ett tar is< LOL 

ERIE MIOO ING te eee R77 
Chic., H. & D., Electric traction...... 337 
Chic., Mil. & St. Paul: 

Baldwin locomotive... .. ........ 50 

Wheel and rail sections .. .. .. .... 154 
Chic. & Northwestern: 

Bridges, Rock River and Merrimac. 18 


a eeeeee 


Notes of a trip ns .. 148 

Track Pevation in Chicago. ietatetets eters, 414 
China: 

American-Chinese syndicate.. ...... 289 

Hankow-Pekin, Construction delayed. 336 

Prospects for construction... .. . ae 3 | 
Colombia, S. A., Construction OL) ace ne 6a 
Colum.,- Hock. Mg & pied Condi- 

tion of track... 4A “Ne Ges xe 

Corea, First... .. + eR Sd Ware 
Costa Rica, Ghurch’s report eects 6 81D 
Denver & Rio Grande: 

Notes titia triveres:-cite oe Si ee ates 242 


Rail sections .. .. D sratey 
Track and switch work.. a ooh Pyke ae ceee 


English, Americanizing of.. .. .. .... 348 
Erie: 
Notes of a trip.. .. ets Me isitialsns. 140 
Rating freight trains. 43 Srcen OO 
. Track elevation at Jersey City. ema 81 


French Soudan, Proposed compen .. 406 
Germany, Fast trains... .. .. ...... 481 
Government aid in Canada ............ 3877 
Great Western, Eng., Largest continu- 
ous run in the world.. .. ..-. .+-. 330 


Railways. (Continued.) 
Guatemala Northern ......... ss+eees 14 
Illinois Central: 
New Orleans: freight terminals ..177, 289 


Shops at Burnside.. .. .. ......34, 53 
Japan, Notes .....0- scessacesses 200, 310 
Lake Erie & Western, Timber bridges.. 96 
Long Island, Brooklyn: 


Interlocking vat arkne crossings....... 193 
Track depression... .......-.. 65, 97, 336 
Longest run in the world, England. . 333 


Nantasket Beach, Blectric traction. 145, 

N. Y. Central & Harlem River: 
Insulating ralls.... .. .. o. «+ -:.- 135 
Park Ave., viaduct.... ........145, 409 

N. Y., N. H. & H., Election traction. 


? 
Northeastern, Eng., Mileage tickets. . 2 
Northern Pacific, Garbage cars......-- 22 
Paris, Underground, New.. .. -- -. +. 289 
Phil. & Reading: 


Atlantic City collision ..... 81, 88, 97, 104 
Control of.. .. Peet ax thie eee 336 
Sold to Morgan & Co. opm 75) 
Rack, Pike’s Peak, Abt system. . 6. es ‘18h 
Salt Lake & Mercur. ast tue 2 
San Fran. & San Joaquin Valley. ARGS Sete 274 
Siberian: 
Detailed description. .........+.-.0+5 322 
Manchuria, NoteS......-.es+sseeees 255 
Progress of construction ......--.+-+ 49 
South America, ye leper control 
successftl, ... seer ccccccsesecccs 370 
Southern Pacific ......-++-- «se+++ 201, 418 
Tamalpais Mountain, Opened.......-- 161 


Tehuantepec, Interoceanic route ......113 
Union Pacific, Notes of a trip........ 179 
United States, Statistics, 1895. .67, 151, 238 


Ulster & Delaware, Crossing fight, 
Kingston, No Y...sccscsveccseee 393 
Utah & California, Notes..........++ees 244 
Victoria, Australia, 24-inch........-.. 160 
Ram, Hydraulic, Rice kerk: ow eee fades 429 
Ramie and canaigre in Mexico........... 422 
Rapid transit, New York: 
Extensions of- Manhattan system...... 49 
Law constitutional.......+--+---.-+++ 
Parsons’s report.......-.----- -97, 309, 
Route proposed by Parsons........--- 


Rapid transit system, Aims............ 421 
Rating, Tonnage, of freight trains.56, 189, 195 
Recording turnstiles, New York elevated 


railway stationS........-+.+s-sse.+% 145 
Refrigerating machinery, Determining 
the work done daily..... BC ae 
Reservoirs: 
Colorado, Government survey.......-- 177 
Du Bois, Pa., Under construction.... 377 
Indio, Cal., Asphalt-lined. ts 35 
Jerome Park, Near plant Baie 200, 20% 
Montreal, McLeod’s report.....ssseee- 30D 
Mt. Nebe, Utah, Irrigation system..... 354 
Oakland. Cal.,.. Failure..........+.... 301 
Prices for construction .............. 48 
Queen Lane, Phil., Litigation.......... 393 
Wyoming, Government survey......-. 177 
York, Pa., Embankment ............ 151 
Retaining wall, Potomac River ......... 240 


Retarders in fire-tubes of steam boilers, 
Fiffech Of) Seccc ke sein os pe sicisina viel ose 
Ribbed glass, Advantages ............-. 101 

Rifle, Savage, for New York militia. 


33, 52, 255 
Riot, Cleveland, O. secs ssscsseeecsseeee 17 
River pollution: — 
Canisteo, N. J., Prevention.......... 49 
Elizabeth, N. J., Prevention of......... 81 
Indianapolis, Interesting case.......... 208 
Legal decision <2 ......+. sesrcees esses 1038 
Nangatuck, Prevention ............--. 208 
Passaic, Prevention. ...... sercsessses 81 


Saratoga Springs, Damages awarded.. 247 
River regulation, Wind and current action 128 
Rivers: 

Chicago, Dredging, Danger to proverty. 241 

Danube, Improvements at Iron Gates. 49 

East River, N. Y., Report upon imp’ts. eg 


Genesee, Weir gagings reported...... 
Great Kanawha, Locks and dams...... ; 98 
Mississippi, Jetties in’ damwers ics ies 5% 320 
Mojave, Cal., Irrigation see: 1157, 217 
Potomac, Improvements PAE te .240, 321 
Use as sewer, Legal decision ......... 103 
Riveters, Albree, for structural work.. 212 
Rivets, Ship, in naval practice..... i.... 346 
Road improvement associations, List of 
state associations.. ......... ate 
Roadmasters’ ‘Association of America, 
Convention at Niagara Falls ..... 
Roads: 


Brick paving, Illinois, Trial.......... 289 
California, Convict laborc.he toes es = 
Lancaster, Mass., Construction ...... 
Macadam construction, Departure in. 385 
Roof garden, East rae St. pier, New 


Yorke (Glivtiowcih cast ister ae saves 336 
Roofs: 

Chicago Coliseum, Steel.............. 306 

Niles Tool Works ......-.00 sessveses 45 


Rope power transmission: 
Speed for, Combe’s paper 


Washington Mille, Mase 2. ccwcaese cue 
Rules for loading long structural material 
OWE CHES Beye eee ciao isto sieliatal siata\s\ora 0:6) « 
Ss. 
Saddle for tapping water mains ........ 186 
Salt Lake City, Notes on ............. . 243 
San Francisco, Description of ......... 328 


San Francisco to Portland ... 
Sand jet effect upon cast-iron water pipe. ane 


Sand on street railway tracks .......... 
Saxony. Report of Commercial Union. 295 
Seaffold accident, Lessons of...... 328, 386 
Science and engineering, COIMEIONY So viv.c ae 3 
Scows, Garbage dumping: 

New York, Steam, New ..........+.- 305 

Tacoma and Seattle, Wash., | ape 22 
Seattle, Wash., Notes.. ..... .. , 436 
Section liner, Home-made. ‘ 121 


Selling price, A method of determining. . . 430 
Semaphores: 
Double-blade, N. Y. C. Ry., Park Ave.. 269 
Revolving, Bezer® oc .cdsccsstocserees pao 


Sewage analysis, Chemical, Berlin ..... 141 
Sewage disposal: 
Elizabeth, N. J., Improvements ...... 81 
Hornellsville, N. Y., Pollution of river. 49 
Meriden, Conn., Filtration,.,..,--.-. 418 


Sewage disposal. (Continued.) 
Passaic Valley, Commission .......... 81 
Plainfield, N. J., New system......162, 250 
Sewage farms, Berlin, Germany... 139 
ste td pie Gaging apparatus, Plainfield, 
Sewage purification: 
Berlin, Ger., Broad irrigation ........ 140 
Bristol, Conn., Filtration and irrigation 14 
Detroit, Mich., Wayne Co. poor farm.. 17 


Waterbury, Conn., Recommended .... 370 


Worcester, Mass., Sludge disposal ..... 48 
Sewer computer, Colby slide rule...... 278 
Sewer pipe: 

Cost of 8-inch, Ithaca, N. Y........... 112 

Scrapers, Berlin, Germany ............ 140 

Vitrified, Montpelier, Ind...... Rete OO 
Sewers: 

PARBORBINOIE RIOR creo ors crefoieit ctais se'eio, <(a'ois.¢ 44 

Hortin> Germany Oe «0s vakec. sioce cee cece 139 


Cleveland, O., New intercepting ....... 208 
Concrete and steel in combination, Bost. 113 
Connecting laterals and main sewers 


when at different elevations........ 121 
Damages for land taken...... ........ 44 
Egg-shaped, Designing...... ......... 189 
Flushing: 

BPI Mie OOVACG ns « teteiets is. com lessee ala! v\ oie 90 

MOVISTIBIE. DTRETICUI Os noc cose os necces 43 

Rochester, N. Y., Discontinued ...... 257 
Ground water, Exclusion of. . 440 
Sere: will not lie against construc- 

QI es ae ceases so cgl ulicean ese 
Long Island City, Cave-in ............ 144 
Niagara Falls, N. Y., Discharge chute. 129 
Paris, Shield tunneling 2 Ecker Mickel visors 24, 28 
Plainfield, N. J., New system ..... 168, 250 
Size of egg-shaped da cite ata’ shar ohavcletate tele 189 
Wooden barrel, Brookilyn.. ..300, 313, 433 


Shaft-sinking, Freezing process, Poetsch. 78 
Shearing machine for boilers ........... 86 
Sheet metal gage adopted by Association 

of American Steel Manufacturers.. 320 


Shield tunneling, Hydraulic, Paris...... 24, 28 
Shipbuilding: , 
England and on the Continent........ 280 
United States, 1895-96 ............... 48 
Ship railway, Chignecto, Funds ......... 177 
Shops: 


Air compressor plant, Union Pacific Ry. oe 
Disciplining, Best method........ ahaiaire 
Heating: 
From engine well. Lancaster Mills. .87, 88 
Sturtevant hot-blast system, Illinois 
Contra Ryo at. ssc utece ch saumc cc OO 
Railway: 
Air compressor plant, Union Pacific Ry 393 
Arrangements and construction ...... 56 


Illinois Central, at Burnside. .34, 53, 56 
Shore drive for Brooklyn .............. 97 
Shore protection, Brick mantle ......... 299 
Signals: 

Block system: 
Discussion at Society meeting........ 197 
Single track, Union Switch & Bietal 
COME Sette oes s Siget teictese bie . 247 
Interlocking: 

Chic. Union Elevated Ry ...... .. 120, 124 

Discussion at Society meeting....... 197 

Gibbs’ system, Derail for ........... 302 

Ohio statutory regulation .... soem tL 


Street railway crossings, L. I. “Ry.. 193 
Semaphores: 
Double-blade, N. Y. C. Ry., Park Ave. 269 


Revolving BOZO Als scistet,«eiciciis letters 15 
Silver, Conversion into gold ........ 177, 235 
Slide-rule sewer computer, Colby........ 278 
Smoke prevention, Buffalo and Kansas 

CHY-Orimtinnnced oc. cc crest aves sig ses 256 
Smokeless gunpowder, Development..... 286 
Smokestacks: 

FTIR OM WALA DE tetelssre cote ore a Tata tees 33 
Union Pacific Ry., Diamond stack...... 179 
Snow, Removal by street railways ....... 53 
Specifications: 
Preparation. Of. secs oe) Sede Sar wes 121, 154 
Steel, Assoc. Am. Steel Manufacturers. 
, 188 
Spikes, Scréw,: Moore: ..... 2 .cccewccees 58 


Split sleeve, Water pipe connections .... 142 
Springs as sources of water supplies. 152, 155 
Stadia rods: 


Bassellself-readin gs .s wocsccaace cele 202 
MUON Ney 201. aliccla. nc ene. siecgetisco-vle be 265 
Staite’ Metal Jolys eocstie aces cee 142 


Stand-pipes: 
Atlantic City. N. J., Accident in 1889. ..316 


Cortland, N. Y., Wind-indented ...... 292 
Garden City, Kan., Failure........... 218 
Stations. (See Railway stations.) 
Steam, Dry and superheated ........... 7A 


Steam boilers. 

Steam engines: 
Allis, Speed regulation ...<.........%.5. 252 
Chapman’s link movement......... 101, 203 
Direct connected, for generators..141, 254 
Long pipe yippee eye Effect upon in- 


(See Boilers.) 


Oscator  Glasramn wr icsccas Cites cos 68 
Raworth compound SCRA oO} cbr Aegan | 
Steam-pipe covering, Non- conducting. . 112 
Steam shovel work: 
Ann Arbor Ry., Tabulated records..... 58 
Economy of, Nashua aqueduct ......... 298 
Steamers: 
Accidents. (See Accidents.) 
Pi ASIng 2” (HaIsine Of yoo. oie sees cassie Teel 
Hazin=e ‘roller steamer’? a... cise ss. tes 6.0 144 
Canadian fast transatlantic .......... 265 
Freight transatlantic, New...........- 97 
“Wuerst Bismarck,’’ Speed ........... 113 
“TIOWATU) CASBAIG.-F BOMG foc 'eic,0/eis.n,2 sisbie's 209 
Japan to Seattle, Wash ............... 65 
“John Englis,’’? Cast-steel propeller... 224 
“Da Grande Duchesse” .....-......-. 363 
Taken New? coiien evi esel  sacless sere 97, 209 
“Tucania,’? Fast-run,, June .......+5.. 1 
North German Lloyd, New............ 160 
‘“‘Pennsylvania,’’ New ......-++-+-- ve BDO 
“‘Rosedale,’’ Raising wreck ..........- 161 
“St Louis)” Speed record. «....-..65,5-- 97 
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steps, 210, 234). ings, 199, 200, 218; manhole covers, 47, 176, 199, 234; (sheet, 23, 47, 79, 96). rubble, 210; screenings, 87, 96, 233: 
Catchbasins, 15, 39, 40, 46, 47, 54, 56, 64, 130, 200; platform, 104; tie-rods, 71; Pipe (cast iron, 14, 23, 31, 39, 40, 46, 55, 72, wall, 233. 
Ti Te es 104) 131.175, 225: (re- wrought, 47, 79, 112, 210, 218). 87, 88, 111, 112, 131, 141, 152, 153, 165, StOpCcOCcK See award tata el recta seas fac 38 
paired, 40). Ironwork, bridge, 165; (erection, 79, 96, 175, 184, 200, 218, 234: curved, 234: Streets (Albany, 121; Alexandria, 40, 96; 
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Dredging, 112, 151; Ginitinore, 131, 151; foundation, 45; rubble grouted, 39; River bank protection....:...... 162, 183, 285 Stripping soil ......... ccc esse eee c eens - 199 
Bay Ridge, 111; Boston, 23, 112; boul- sewer, 7, 14; stone, 7, 47, 55, 79, 112, Roads (Boston, 79, 87; Camden, 152; Deep SLUM Ds TEMOV Eins css croc sintvicleres . - 5d 
ders, 96; bridge piers, 130; bridge site, 165, 234; stone, range, 39; Sigeons ts River, 64; Long Branch, 64; Merchant- SUDOLAIN fico as sicas seeea aiatd s vias se ee 55 
New Bedford, 47; Brooklyn Navy Yard, wail, 14) 64). : ville, 129; Middlebury, 111; Morristown, Subway (Boston, 56, 79, 96, 104, 80; Phil- 
111; Chicago, 78,165; Christiana River, Mattresses, bausch.56, 96, 130, 165, 183, 111; Mystic, 96; Paterson, 96; Pittsburg, adelphia (P, & R. R. R.), 40, 88). 
130; Cooper Creek, 130; Delaware River, , 233 200). DWALCHOR Pa reraree talsiiedarseies Ssilelsied views 40, 225 
96; Elizabeth River, 165; Erie, 39; Ful- Ordnance .2,.0iecen ha ntic pene eee ecvece 47 ROCK Saisie stitceciticicaies Lolita eee: «| Lat RTOUUINE ~ccsscc.cc goss cic cade cevicce 104 
ton sewers, 31; Grand River, 234; Overhaul ...iscosce sence aciemsaeee-s40,.220 Roller, steam, road. LOR Wetaredreteltieterstersiete stot crac! dasascle sele’s aiciatate 225 
Green Bay Harbor, 130; Harlem’ River, Paraffin covering ........... crates sis) a: oor Rolling; Stresttcscsaeisscoee acces cians Tile, 111; (drain, 40, 55, 88, 184, 200, 210; 
96, 188; Housatonic River, 233; Lemon Park, Philadelphia Sand, 40, 55, 64, 72, 111, 141; (liter 1 11D. invert block, 176; square drain, 200; 
Creek, 140; Long Island Sound harbors, Paving (Artificial stone, San Francisco, 64; Sewage disposal, MOstoriah ete 104 wall drain, 79, 96, 1380). 
225, 233: Mamaroneck, 96; Menominee Asphalt, 46; Binghamton, 111; Bridge- Sewage settling basin........cscccsececs Pi ROPDERG*EORLE ere soctotie cies euie vied s ticie’ Gain sre 104 
River, 180; Milwaukee, 104; Mississip- port, 40; Brooklyn, 40; Denver, 39; Jer- Sewers (Allegheny, 96, 165; Ann Arbor, Track (relaying, 40; temporary, 40). 
pi, 87; Mystic River, 233; New Bedford, sey City, 7; Kansas City, 96, 153; Mil- 14; Baltimore, 15, 87, 225, 234; Bluffton, Tending, 31, 38, 55, 1.., 111, 234; (rock, 
47, 96; New Haven, 233; New York waukee, 56, 104; Minneapolis, 31, 112; 104; Boston,7; Brooklyn, 64, 151; Cham- 111; wall, 104). 
harbor, 111; Newport, 153; Newtown New Bedford, 47; New York, 46, 55; Ni- paign, 55; Cincinnati, 72; Coffeyville, PT ERCIG Ponte oeahtes Shales ecies cues 176, 183 
Creek, 111; Norfolk, 121; Port Chester, agara Falls, 225; Omaha, 121; Pittsburg, 129; Dayton, 46; Far Rockaway, 130; Tubes (brass, 199; speaking, 199, 300, 218). 
96; Raritan Bay, 96 Savannah, 96: (Ro bie Richmond, 54; Salt’ Lake, 88; Frankfort, 199; Fulton, 31; Hackensack, Tunnel (Boston subway, 56, 79, 96, 130; 
Schuylkill, 142: South River, 142: Schenectady, 130; Scranton, %2, 176; 96; Jackson, 78; Jersey City, 47, 140; Chicago, 79; Cleveland, 55; Ontario, 47; 
Thames River, 233; Wickford, 96). Sioux City, 40; Stamford, 96: Troy, 40: Kansas City, 54; Knoxville, 87; Latrobe, reservoir, New York, 176; sewer, Provi- 
ee 46, 234 Utica, 40; Winnipeg, 39). 103; Lincoln, 153; Louisville, 14; Mari- dence, 64). 
arth, bo i , 3 Asphalt block (Nashville, 184; Troy, etta, 165; Mason City, 111; Medford, 14, Underdrainien oar. sc woeiesreees bee tac 7, 64 
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sewer, 14, 15. 39, 40, (see Sewers): comb, 112; Marietta, 165; Marion, 104; Brick, 7, 15, 81, 38, 39, 46, 47, 54, 55 sas City,’ 142; Malvern, 39; Minnea. 
street, 14, 40, 55, 71, 111, 112, 131; sub- Memphis, 130; Milwaukee, 130; Minne- 64, 72, 87, 88, 96, 104, 112, 140, 175, 199 olis, 87,112; New Bedford, 121; New 
soil, 55, 112; subway, 79). apolis, 31, 55; Monmouth, 64: Nashville, Iron Pipe, 14, 15, 38, 55, 87, 104, York, $8; Norwalk, 55; Ontario, 47; 

Excavation and backfilling, 7, 14, 15, 31, 184; New Haven, 40, 96; Newark, 15: " "" “""180, 153, 165, 225, 234 Rochester, 40, 55; Rutland 4047 Spink 

ee 5D, 11 Richmond, 54; St. Augustine, 199; Sioux ODODE ee ee aes oe "111, 129 field, 184; Toledo, 121; Washington, 23). 

exerts grading......199 City, 40; Stamford, 96; Waterbury, 14; Pipe, 7, 14, 15, 31, 38, 39, 40, 46, 47, Water works (Dansville, 72; Deckertown, 

Papin eye clea am pera Cite oon ask eels 225 Wellston, 23; Wilmington, 64). 54, 55, 64, 72, 78, 79, 87, 88, 96, 101 23; Gilbertsville, 39; St. Augustine, 200; 

Fence, 121; (iron, 200). Cement, Indianapolis ........ Sean aay 64 103, 104, 112, 129, 130, 131, 140, 151; Wallingford, 71). | ia 

Filling, 14, 23, 38, 39, 64, 79, 87, 142, 152, Cinder, Philadelphia ................ 30 7" “158, 165, 176, 184 Weepers, iron ..... 46 
176, 199, 200; (breakwater, 87: gravel, Cobblestone, 234; Baltimore, 39, 225; Steel pipe j PeeWee oe 33,38 235 
og At rock, 111; soil, 112; stone, 39, Milwaukee, 47, 142 Wareacotio” eau. . eter ioe. eee aT | Wharf... 5... = Sy et ane ee 199, 28 
Foundation for ......... Preset! aio'cB4 Pde sh. tig eee ea ARRMete ale G0. CWike Sees Soon sea msde “bide cooeence .. 180 
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—Garbage Disposal in England. 


TWO FAST TRANSATLANTIC RUNS were finished on 
June 26 by the “‘St. Paul,’’ of the American Line, from 
Southampton, and the ‘‘Lucania,’’ of the Cunard Line, 
from Liverpool The “‘St. Paul’’ made the course of 3,- 
113 miles in 6 d. 8 h. 19 min., or at an average speed of 
20.44 miles per hour, the daily runs being 457, 507, 49S, 
489, 515, 540 and 103 miles, while the vessel’s highest 
record is 6 d.5 h. 32 min., with a maximum daily run of 
522 miles. The ‘‘Lucania’’ made the course of 2,855 miles 
from Queenstown in 5 d. 183 h. 35 min., or at an average 
speed of 21.30 miles per hour, the daily runs being 96, 
524, 529, 507, 542, 562 and 95 milets, while this vessel’s 
highest record is 5 d. 7 h. 23 min. The ‘‘Lucania’’ has 
engines of 30,000 HP., consuming 540 tons of coal per 
day; while the ‘“‘St. Paul’ has engines of 20,000 HP., 
consuming 315 tons of coal per day. 


THE RUSSIAN TRANSPORT ‘‘KHERSON,”’ on its re- 
cent trial trip made an average speed of 19.6 miles per 
hour for 12 hours, the engines making 90 revolutions per 
minute. The vessel resembles an ocean steamer, and is 
500 ft. long, and 54 ft. 3 ins. beam, with a gross tonnage 
of 6,000 tons. It has twin-screw engines and three bat- 
teries of Belleville water-tube boilers. The armament 
will include three rapid-fire rifled guns and 20 small guns, 


A BALLOON TRIP TO THE NORTH POLE is to be at- 
tempted by Mr. Andree,a French aeronaut, who expects to 
start from Spitzbergen about the end of June. The balloon 
is nearly 70 ft. high, and the basket is 6 ft. diameter 
and 5 ft. high. Two persons will accompany Mr. Andree, 
one of whom will be a photographer. Steering sails are 
fitted above the basket, and the balloon will also be 
steered by a long drag rope trailing on the ground, 
which can be hitched to any part of the ring of the 
balloon. When the lung guide rope is trailing heavily 
in the snow below, at right angles to the plane of the sail, 
the wind will strike the sail in full and the balloon will 
go straight ahead before the wind. But when the upper 
end of the rope is shifted to any position on the ring 
desired, thus deflecting the strain, which can easily be 
done by means of an apparatus constructed expressly for 
that purpose, then the balloon will be compelled to shift 
its position, thereby placing the sail at an angle with the 
wind, which must result in changing the direction of 
the balloon. That it will do this is said to have been 
proved by an experimental trip. 
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A CURIOUS BOAT, which is, of course, to revolutionize 
ocean navigation, has been built by Peter Beckman, of 


Bucksport, Me. A horizontal cylinder, 10 ft. diameter and 
13 ft. long, closed at the ends, except for a hole at the 
axis, has floats or buckets 8 ins. wide and 24 ins. apart, 
attached to the outside, and is driven by gearing on the 
inside. This big paddle wheel has a superstructure for 
decks and is intended to roll along the water. The idea 
is old, but as the tuilder of this particular craft has no 
pretensions to mechanical knowledge, he probably con- 
siders it both new and good. 
ae 

MAKING FLYING SWITCHES is said by the New York 
State Board of Railroad Commissioners to be not a dan- 
gerous practice. This was in answer to a complaint 
against the practice by which the engines of passen- 


ger trains approaching the Grand Central terminal station 


in New York are switched off in front of the train, the 
engine being uncoupled and running ahead of the train. 
This decision is about on a par with the board’s statement 
to the effect that radially stayed fireboxes are specially 
dangerous, which statement was discussed in our issue of 
June 18. 


ELEVATORS AT RAILWAY STATIONS have been ap- 
plied at many large terminal stations where the tracks 
are elevated above the street level, and have recently 
been installed at the terminal station of the Lake St. Ele- 
vated R. R. in Chicago. There are two electric elevators, 
each accommodating 20 passengers, and running at a 
speed of 120 ft. per minute. 
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THE MOST SERIOUS RAILWAY ACCIDENT of the 
week occurred on the Chicago, Milwaukee & St. Paul 
Ry., near Davis Junction, Ill. A car in the middle of a 
freight train jumped the track and was run into by a 
fast freight going in the opposite direction on the second 
track. Thirty-five cars were wrecked, one man was killed 
and two injured. The wreck caught fire and burned. 
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A LOCOMOTIVE BOILER EXPLOSION occurred on 
the New York Central R. R., June 23. The engine was 
backing a local train onto a sidetrack at Utica, N. Y., 
when the boiler burst. The engineman was killed and 
the fireman seriously injured. 
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A MINE DISASTER in which a large number of men, 
estimated at nearly 60, have lost their lives, occurred 
at Pittston, Pa., on June 28. The men were at work 
about 100 ft. from the surface. The mine had shown 
signs of caving for several days and a large extra force 
had been put to work on the timbering. Work of rescue 
is in progress, but the great extent of the cave and suc- 
cessive falls have made it impossible to reach the buried 
men. 
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HE LOSS OF THE STEAMER ‘‘Capulet’’ occurred on 
the coast of Newfoundland, June 22. The vessel was 
bound from Halifax to Liverpool, and struck on the rocks 
in St. Mary’s Bay in the afternoon, during a thick fog, 
the vessel teing about to touch at St. John’s to land the 
mail. The crew and passengers got off in the boats, and 
were picked up by a fishing schooner. 


THE PARTITION OF A WATER POWER is a question 
which has just been brought before the Supreme Court 
of Iowa. The water power in question is located at Cedar 
Rapids and a suit for its partition was brought some time 
ago. Mesrs. Clemens Herschel, of New York, Prof. Will- 
iams, of Mt. Vernon, Ia., and Samuel Sherwood, of Inde- 
pendence, Ia., were appointed referees by the court. They 


presented a report setting forth that an actual partition , 


or division of the property into the required fractional 
parts was impracticable without an indefinitely continu- 


‘ing intelligent operation and supervision of the appliances 


that might be erected, and that in their judgment a sale 
of the property and a division of the proceeds was the 
only practicable method of partition. 

Exceptions were taken to this report and were sustained 
by the court, and afterwards J. T. Fanning, W. P. Clark 
and A. H. Conner were appointed referees: to make par- 
tition in kind, and recommended the erection of adjustable 
weirs so as to measure out-to each owner the share of 
water to which he was entitled. They also recommended 
that the court direct the owners of the property to em- 
ploy a competent inspector of the weirs who should, as 


often as necessary, see that they were kept in proper 
adjustment and repair. 

The lower court approved this finding and an appeal 
was taken to the Supreme Court. That body now decides 
that this is not a case where there can be a fair division 
of the property in kind. The only way in which parti- 
tion can be made is to sell the property and divide the 
proceeds, 
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A BID FOR CAST-IRON PIPE at a recent water-works 
letting at Petrolea, Ont., was submitted by an Alabama 
firm at a price lower than the bid of any Canadian foun- 
dry, notwithstanding the duty of $10 per short ton and 
the long freight haul. About eleven miles of 12-in. force 
main and 714 miles of 12 to 4-in. distributing mains are 
included in the contract, which was finally awarded to 
Carson & Co., of St. Catherines, Ont., who put in a lump 
bid for the whole plant, except pumps and filters. 
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THE LATEST PHILADELPHIA WATER SUPPLY 
scheme is said to be as follows: The Philadelphia Water 
Supply Co. offers to furnish filtered Delaware river water 
for a period of 50 years for 60% of the gross revenue of 
the city water-works, based on present rates. The de- 
tails of the scheme are rather mixed in the newspapr re- 
ports at hand, but these state that there will be two 11-ft. 
steel conduits, one 21 and the other 80 miles long. The lat- 
ter would take water from the river above Haston, and 
the former at a point six miles above Trenton. 
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A SUIT FOR HYDRANT RENTAL brought by the Pe- 
oria Water Co. against the city of Peoria, Ill., has been 
decided against the company in the Appellate Court of 
Illit.cis, where the decision of the Circuit Court was af- 
firmed. The suit was for some $13,500, something over a 
quarter’s charges for water used for public purposes. 
The court held that under the franchise the contract is 
a yearly one, and that since the bonded indebtedness of the 
city exceeded the constitutional limit, without an obliga- 
tion for water for 1895, none could be legally incurred. 
This decision has no bearing upon the validity of the 
co.apany’s franchise, but seems to leave the city powerless 
to secure water for public purposes until its debt is re- 
duced, unless it secures the necessary money by taxation 


in advance. The decision also seems to affect other 
brarches of the municipal service. 
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A RIFE WATER RAM or hydraulic engine at Rondout, 
N. Y., on the Ulster & Delaware R. R., delivers 900* gal- 
lons of water per hour at an elevation of 47 ft. 6 ins., 


through 580 ft. of 24%4-in. pipe, the driving stream flowing 
through a 4-in. pipe having a fall of 9 ft, 6 ins, in 33 ft. 
6 ins. The machine is used to supply a locomotive supply 
tank. 
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COMMISSIONERS TO PROVIDE a new water supply 
for Cincinnati have been appointed by the Governor 
of Ohio, as follows: Messrs. August Hermann, Leopold 
Markbreit, C. M. Holloway, Dr. T, W. Graydon and 
Maurice J. Freiberg. Mr. Herrmann is, or was at the 
time of his appointment, a member of the Board of 
Administration, which has charge of the water-works. 
He has been elected president of the commission. The 
estimated cost of the proposed new supply is about $6,000,- 
000. Injunction suits have already been filed to test the 
legality of the act under which the appointments were 
made. One of the principal points of attack is that the act 
is special legislation, as Cincinnati is the only city in 
the state which could possibly come under its provisions. 
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BIDS FOR BATTLESHIPS have been invited by the 
Navy Department at Washington. The specifications call 
for three battleships each of 11,000 tons displacement 
and each to cost $3,750,000 exclusive of armament. Bids 
may be offered in two ways: On the plans furnished by 
the government, or on plans furnished by the bid- 
der. The speed to be maintained at sea. for 
four consecutive hours is to be not less than 
16 knots per hour. For failure to attain this speed $25,000 
for each quarter-knot deficiency shall be deducted from 
the contract price, and if the speed falls below 15 knots 
the vessel may be rejected. The department is also in- 
viting bids for 13 torpedo boats, the fastest of which shall 
maintain 30 knots per hour. 
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THE SALT LAKE & MERCUR RAILROAD. 


‘ey iW. 2 Hardesty, C.)); 

The Salt Lake & Mercur Railroad is a standard- 
gage mountain road, for giving the Merecur min- 
ing camp connection with the railway system of 
Utah. "This camp is situated in Camp Floyd Min- 
ing District, in the Oquirrh Mountains, and near 
thecenterof theState. Thisdistrict has, withinthe 
past two or three years, attracted a great deal of 
attention, on account of the discovery and working 
of enormous bodies of gold-bearing ore, so that 
within the past few months it has been enjoying 
a veritable western mining boom. The gold found 
is not free-milling, not the usual ‘‘quartz’’ gold, 
but is in a form that requires the application of 
the cyanide process to secure it. The town of 
Mercur is the site of the first developments of the 
gold mines and is the commercial center of the 
district. It lies just over the divide, and on the 
west side of the Oquirrh range, which divides 
Tooele County on the west from Utah County on 
the east. 

The Tintic branch of the Union Pacific Ry. 
fPaverses Cedar Valley on the east side of the 
range, and from the station of Fairfield, which 
is 49 miles from Salt Lake City, the Salt Lake & 
Mercur R. R. is built to the Mercur Camp. 

The Oquirrh main range, though not high, is 
dificult to surmount on account of its slopes ris- 
ing abruptly to its narrow summit, it having no 
considerable mountain streams with their canons, 
and it is entirely different in these respects from 
the Wasatch range of mountains. 

From Fairfield to Mercur the distance in an air 
line is 6 miles. The Salt Lake & Mercur R. R. 
Co. was organized to build this road. Col. Chas. 
D. Moore, who has had an extensive experience 
on the location and construction of western rail- 
ways, was selected as chief engineer, and work 
commenced in July, 1834. 

A large guich comes down from Mercur divide 
on the east side of the range and opens out into 
Cedar Valley, directly opposite Fairfield station. 
Up the general line of this gulch the road is lo- 
cated. From Fairfield to the mouth of the gulch 
the distance is 414 miles by the line. The road is 
fairly straight and direct from this portion, and 
an average ascending grade of 3.75% is used, with 


the summit (called Mercur divide) is 1,986 ft., 
the length of line 9.58 miles in a direct dis- 
tance of less than 5144 miles. The maximum grade 
used is 4.2%, and the maximum curvature 42°, 
the grade being equated for curves at the rate of 
.02% per degree. Six of these sharp curves (hay- 
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000. Shay geared locomotives are used, it of 
course being impracticable to use ordinary moun- 
tain engines on such a road. There are one 18- 
ton and two 28-ton Shay locomotives in the ser- 
vice, the former being geared 8 to 1 and the latter 
2 to 1. Each locomotive has three cylinders or 
engines and eight driving wheels. The large ones 
weigh 382 to 83 tons when coaled and watered. 
They cost about $6,000 each at the works, at 
Akron, O. These engines do their work well, hut 
are difficult and expensive to keep in good re- 
pair. The valve gears of the three cylinders are 
found hard to adjust for proper cut-off (on ac- 
count of wear) to avoid working against each 


MAP OF THE CAMP FLOYD IMINING DIs- 
TRICT AND THE SALT LAKE & MERCUR 
R. R. 


ing a radius of 146.2 ft.) are used for loops, and 
many 40° and less are used. 

The line is continuous, no switch-backs being 
used, Lighter curves would have been used but 
for considerations of economy. The map and 
views show the alinement and the nature of the 
country very well. 

The excavation and embankment are compara- 
tively light for such work. The work is mostly in 
earth, with a good percentage of loose and solid 
rock for part of the line. The largest cut, about 
1,000 ft. long, contained 30,000 cu. yds. The total 
cost of grading was about $30,000. 

There are four 45-ft. culverts for crossing main 
gulches. But little trouble with either wash-outs 
or snow has been experienced in the operation of 
the line. Standard ties are used throughout. 


A STATION ON THE SALT LAKE & IMERCUR R. R. 


a maximum of 4.2%. Then the development be- 
gins. 

Here at the mouth of the gulch are located the 
shops of the Salt Lake & Mercur R. R., and 
also the Mercur mill, for reducing the ores of the 
famous Mercur mine. The station here is called 
Manning. From Fairfield to Manning the rise is 
844 ft.; from Manning to the summit the rise is 
1,142 ft. more, in a direct line of less than 2% 
miles, and by the railway of 514 miles. 

The total elevation overcome from Fairfield to 


85-lb. second-hand rails were put down. These 
are to be replaced on the east side of the summit 
during the summer of 1896 by new 52-lb. rails, 
the old ones being used for the extension and 
switches on the west side. 

The rails were elevated on curves for a speed 
of 12 miles per hour. The gage was not widened 
on curves, Col. Moore deeming it a disadvantage 
to do so under the conditions here, and of little 
benefit in any case. 

The railway cost, fully equipped, about $75,- 
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other. 


The wheel base of the small engines is 
47 ins., of the large ones 52 ins. 

The ore cars used by the road are 380 ft. long, 
weigh 20,000 to 21,000 lbs., and have a rated 
capacity of 15 tons, though 18 to 20 tons are often 
earried. The 84-ft. box cars of the Union Pa- 
cific Ry. are hauled over the line with no trouble 
at all. At one time a 46-ft. furniture car was 
also taken up to Mercur. It is found that any 
wheel base of over about 6 ft. 8 ins. gives trouble. 
The sharp curves, unless reversed, do not seem 
to affect train motion to any appreciable extent. 
The ability of the cars to stick to the track seems 
to depend mostly on their ease of swiveling on 
their trucks. : 

At one time a car got loose and ran for three 
miles, presumably at 40 or more miles per hour, 
before being ditched by a broken rail. At another 
time one got loose and was derailed by the work- 


men hurrying down the hill-side and placing a 


tie across the track, catching the car in its return 
down a loop. : 

For down trips an air pressure of 20 Ibs. is 
kept on the drivers of the engine, and is applied 
to the cars only for stops. 
with Westinghouse air brakes and with hand: 
brakes. The water brake is not used with the 
Shay engines, as it is thought that there would 


All cars are equipped — 


be a possible danger of their cogs stripping if it — 


were. Chilled steel brake-shoes are used and are 
worn out very fast. s ; 


On up trips two passenger coaches or three box ~ 
cars is counted a fair load, while seven empty ore — 


ears are taken up at one trip. Mercur station Is 
located nearly one mile further and 132 ft. lower 
than the summit, being 101%4 miles from Fairfield. 
The depot is 253 ft. higher than the center of the 
town, which lies in the bottom of Lewiston 
Canyon. An extension of the road is now being 
built that will get down into the town on a com- 
paratively easy grade, with a distance of about 
two miles. This requires extensive development, 
and two switch-backs are also used. The grade 
on the west side of the summit is all 2.4% de- 
scending, except one level portion of 500 ft. 


The operation of this road has proved very 


profitable, and has fully justified the ree 


July 2, 1896. 
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of the projectors. An average of 200 tons of ore 
per day are carried from the Mercur mine to the 
Mercur mill at Manning, at a contract rate of 35 
cents per ton. With a number of other mines 
that have about begun shipping, the revenues 
from these sources may greatly increase. A con- 
siderable business is also done carrying miscel- 
laneous freight and passengers, high rates being 
charged. The road has been in operation since 
January 20, 1895. 

The only other road of any importance in Utah 
that exceeds the Mercur road in heaviness of 
grades is the Utah Central, running from Salt 
Lake City to Park City, distant 31.6 miles. This 
road has 6% and 614% grades for considerable of 


VIEWS ON THE SALT LAKE & MERCUR R.R. IN UTAH. MAXIMUS GRADE, 4.2 %; SHARPEST CURVE, 42°. 
IN A DISTANCE OF 9.58 MILES. 


its length, and one very short strip of 74%; 
while 4% and 5% grades are very common. 

It has three switch-backs, however, and more- 
over is exceedingly difficult and -expensive to 
operate, both on account of the heavy grades and 
because of snow, being located on the wrong side 
of the valley it traverses. It is a narrow-gage 
road, with maximum curvature of about 20°. It 
runs over the Wasatch Mountains, following up 
the valleys of Parley’s Creek and its forks. 

By a proper location, using more distance, the 
grade could have been kept down to 4%, giving 
a line with better ground for construction as 
well as much more freedom from snow. 

The summit of the divide crossed by this road 
(19 miles from Salt Lake City) is 7,046 ft. above 
sea-level, that of the Mercur divide being nearly 
as high. The Utah Central road, with an engine 
weighing 40 tons without tender and something 
like 60 tons with tender full, can haul up ten 
empty flat cars at one trip, these weighing 61% to7 
tons apiece, 

The great expense of operating this direct con- 
nection between Salt Lake City and Park City, is 
compensated for by the fact that its only com- 
peting line, the Union Pacific, runs by way of 
Ogden and requires about three times the dis- 
tance for the same connection. 

The Alta branch of the Rio Grande Western 
Ry., running from Bingham Junction to Wasatch, 
Utah, has about one mile of 5% grade. 

This road is about 8 miles long, and is operated 
only during the summer season, though it is not 
troubled with snow. 
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THE BRITISH BATTLESHIP “HANNIBAL,” recently 
launched, is said to be the heaviest warship ever built. 
It is 390 ft. long, between perpendiculars, 75% ft. beam, 
and 10,180 tons displacement. A double bottom extends 
for 220 ft. in the central part, and terminates in a protect- 
ive deck, which forms an arch across the ship, and covers 
the engine and boiler rooms and magazines. For 216 ft. 
of the length are armor belts, 14%-in. wide and 9 ins. 
thick; where the side belts terminate, bulkheads 12 to 
14 ins. thick extend across the ship, and the belts inclose 
the citadel. The main battery will include four 12-in. and 
twelve.6-in. breech-loading rifles. 


SCIENCE AND ENGINEERING.* 
Thomas Curtis Clarke.** 


The subject of this address is ‘‘Science and Engineer- 
ing,’’ showing the necessary relations between’ them, 
which are becoming closer and closer every day, as en- 
gineering extends over wider and wider fields of action. 
Science is the discovery and classification of the laws of 
nature. Engineering, in its broadest sense, is the prac- 
tical application of such discovered laws. 

The education of the engineer is now becoming as broad 
as that of any of the other professions. Engineering has 
become a profession, but it is the latest of the professions. 

Herbert Spencer has shown that our present profes- 
sions, law, medicine, architecture and engineering, have 
all developed from the clerical profession. A profession 
requires special education and instruction on the part of 


its professors, and in early times there was but one 
educated class—the clergy—and they were the only ones 
who knew enough to be lawyers, doctors, architects and 
engineers. 

An art requiring so much technical skill as architecture 
was originally practiced by the clergy, as _ temples, 
churches and monumental structures naturally fell under 
their supervision. The great cathedrals of the middle 
ages were built by the higher clergy of those days, among 
whom William of Wykeham and Abbot Suger are de- 
servedly famous, 

The earliest engineers of whom we have any record 
were the priests of Egypt, whose wonderful works in 
masonry are surpassed by no masonry works of our days; 
and the only way in which we can show our superiority 
is by our greater skill in the use of metals. Civil engineer- 
ing did not become separated from the clerical* profes- 
sion until in much later times. The Latin word ‘‘pontifex’’ 
means a bridge builder and also a priest, and from it the 
words “‘pontiff’’ and ‘‘pontifical’’ are derived. The build- 
ing of a bridge was considered such a remarkable feat 
that the name pontifex became the highest clerical title. 

Men of inventive talent, not clergymen, displayed much 
skill in inventing and operating engines of war, hence the 
name engineer. Civil engineer was a later title, and thus 
indicates a later development. Civil engineering is the 
youngest of the professions, and the reason of its late 
evolution is that if engineering be the application of 
nature’s laws, there could be no engineering profession 
until these laws were discovered. These discoveries did 
not come until late in the world’s history, and the pro- 
gress of science was much retarded by the conservative 
spirit. The works of Copernicus were suppressed. Galileo 
was imprisoned and Bruno was burned. Even Newton's 
splendid discovery of the laws of gravitation was not ac- 
cepted. 

Equally wonderful with some of the later discoveries of 
pure science are the discoveries in those branches of 
science which can be applied to the use of man, and in 
whose application the engineer takes no mean part. We 
have now the new chemistry, which is synthetic as well 
as analytic. In other words, it not only investigates 
the composition of bodies, but has learned how to create 
them by its own processes. It has revolutionized nearly 
every art and manufacture. 

Another important very late discovery in medico-biologi- 
cal science is that of the presence of microbes, which 
exercise such a great influence upon human life and 

*Abstract of the address delivered June 30, 1896, at the 
annual convention of the American Society of Civil Engi- 


neers, held at San Francisco, Cal. 
**President, American Society of Civil Engineers. 


health. Here the labors of the engineer have come into 
play and have shown us how to purify water and sewage. 

By far the most striking application of science in this 
century has been in electricity. Morse and Henry have 
given us the telegraph; Bell, the telephone; Edison, the 
incandescent lamp; Tesla, the’ alternating” current, and 
McFarlan Moore hopes soon to give us artificja] daylight 
from glass tubes, in which are no loops nor carbons, but 
only repeated interruptions of an electric current in a 
high vacuum. It has also given us the separation of 
metals from their solutions, and the economic trans- 
mission of energy, which has re-created our street rail- 
ways, machine shops and manufactories, and may soon 
supersede steam locomotives, where frequent stops are 
necessary. 

Its new discoveries come so fast that one can hardly 
write them down. Even while preparing this address 


ELEVATION OF 1,986 FT. ATTAINED 


a great discovery is announced. It has been the dream 
of investigators to find some means of producing elec- 
trical energy from coal without combustion. We now 
hear of a very simple process by which over 80% of the 
potential energy of carbon can be converted into electrical 
energy by causing the oxygen of the air to combine with 
carbonaceous material, through an intervening electrolyte, 
preferably melted caustic soda, according to Prof. Cross, 
of the Massachusetts Institute of Technology.* Assuming 
that this is true, we may say positively that this discovery 
will not be of value until the engineer has put into it 
such practical shape that it will be commercially suc- 
cessful. It may take the place of chemical batteries, but 
that it can supersede the steam boiler, where great power 
has to be produced, seems doubtful. 

The discovery of the X-rays is but in its infancy. It 
can show our bones, but has not been able to penetrate 
a steel eye-bar and show the bridge engineer any hidden 
defects. It seems probable that its application to incan- 
descent lighting is near at hand. The engineers are work- 
ing at this problem. 

By military engineers the laws of Nature are ap- 
plied for the defence of mankind, and experience in the 
last great wars has shown that that nation which has 
made the greatest advances in engineering is the most 
formidable in war. It has been well pointed out by the 
President of the British Institution of Civil Engineers 
that all improvements in modern instruments of both 
attack and defence are the work of engineers. 

Before the close of this century we may see another 
new branch of engineering. Through the labors of engi- 
neers man may soon extend his dominion over the air, 
and aviation engineers may be as numerous as mining 
engineers now are. 

All the great discoveries of science have been made by 
the application of what is called the scientific method of 
investigation. This is as necessary to the engineer as it 
is to the investigator of pure science. Unless he is 
equipped with it and understands its use he will always 
occupy a subordinate rank instead of taking his true 
place as a master of creative science, which I shall show 
that engineering really is. 

Scientific method consists of observation, deduction and 
experiment. We must not be deceived into thinking that 


*Sodium hydrate is melted in an iron pot and a carbon 
cylinder is immersed in the molten material. Air in fine 
jets is blown through the hydrate. The oxygen from the 
electrolyte combines with the carbon and an electrical 
current results from the direct oxydation of the carbon, 
without any material accompanying generation of heat. 
The supply of air constantly regenerates the hydrate by 
supplying fresh oxygen to replace that which has entered 
into combustion with the carbon. 
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one thing has no connection with another, because we do 
not see that connection. We must not draw hasty con- 
clusions, but sift the facts after collecting them, rejecting 
those that have no bearing, and taking great care not 
to overlook or reject those that are of importance. 

In forming\a theory to account for the phenomenon, 
one must be very patient and get all the facts first, and 
not form the theory first and then try and find facts, to 
fit it. .This is the pit which scientific men too often dig 
for themselves and fall into. The first step, after forming 
the theory, is to test its truth by renewed observation 
and by careful experiment, which Huxley calls an arti- 
ficial observation of facts. The art of experimenting is 
not to be learned in a day, but should form the appren- 
ticeship of the engineer. 

When a man, haying formed a plausible theory, and 
having found it corroborated by experiment, suddenly 
runs against some obstinate beast of a fact that upsets 
it altogether, what shall he do? Shall he abandon the 
theory, ignore the fact, or go on patiently looking for 
newer facts? This is the test which shows whether he 
is imbued with the true scientific method or not. 

True science begins with the use of mathematics and 
the invention of instruments of precision. Astronomy 
began to be a science with the invention of the telescope, 
and engineering with the invention of some kind of level- 
ing instrument, 

Fortunately we have now an abundance of technical 
schools, in which those intending to be engineers can be 
trained both mentally and physically in the very things 
that they ought to know. They can be trained in mathe- 
matics and the physical sciences; while in chemical, phy- 
sical and electrical laboratories they can be taught the es- 
sential artsof experimenting. They learn the use of delicate 
instruments, and the art of drawing. Already has our 
profession felt the great influx of young men, trained 
and cultured in all these things. 

Looking at the great numbers of young men who are 
yearly graduating from the technical schools and entering 
the ranks of our profession, the fear has sometimes been 
expressed lest there may not be room for all. 

Engineering, following the general law of evolution, 
has become, and is still becoming, specialized, and special- 
izations come constantly to meet new wants. Thus, we 
now see developing a special class of engineers created 
by the great value of land in cities, calling for very high 
buildings, and requiring experts to design their metallic 
frames and their foundations, made complex by their 
limited spaces, and the necessity of avoiding encroach- 
ment on others. 

Some persons confuse civil engineering with structural 
engineering. We read in the prospectus of one of our 
technical schools that courses are given in mechanica}, 
mining, electrical and civil engineering. What is meant 
is structural engineering, or the art of constructing earth- 
works, piers, walls, dams, bridges, roofs, viaducts, etc. 
The term civil engineering has a much broader meaning, 
and comprehends all engineering except military and 
naval. It includes all useful works of sufficient magni- 
tude and intricacy to require scientific method, knowledge 
and skill in their construction. The civil engineer’s true 
position is similar to that of the architect, who commands 
the services of many different professions and handi- 
crafts. Mechanical and electrical engineers and many 
others aid him in their several lines, but from him comes 
the comprehensive design, and he alone is the director- 
general of the works. Such is the position claimed for 
civil engineers in Britain and on the continent of Europe. 
The members of our society should claim it here, and not 
only claim it, but show that they are capable of filling 
it. There is but one way in which they can do this, and 
that is by showing themselves masters of scientific 
method and knowledge. 

The war between theory and practice has nearly come to 
an end. We now recognize that either without the other 
is not of much value, The practical man is one who has 
had experience in his own special line, and within his 
narrcw limits he is not likely to make mistakes, The 
theoretical man without experience is a dangerous guide. 
Hence we wisely treat the young man, trained only in the 
schools, aS an apprentice, and make him ‘follow instruc- 
tions until he gets experience. When he has got it, he 
rises very fast, and soon becomes a master, and in the 
race of life passes the “‘rule of thumb’’ man. 

The progress of civil engineers in the future will be 
far greater than it has been in the past. Civil engineers 
will take a much higher rank in public estimation than 
they have done, and greater emoluments will follow. 

When science (the accurate’ knowledge of what others 
have done) and experience (the knowledge of what we 
ourselves have done) are united in the same person, then 
’we may truly say that we have seen the evolution of 
engineering from a craft to a profession. 
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A MUNICIPAL ELECTRIC LIGHTING PLANT is again 
under discussion at Milwaukee, and it is proposed to have 
Mr. Geo. H. Benzenberg, M. Am. Soc, C. HE. City En- 
gineer, still further investigate the subject. A year ago, 
it is said, he went into the subject quite exhaustively. 
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WEIR GAGINGS OF THE GENESSEE RIVER at the 
site of the proposed storage dam, near Mount Morris, N. 
Y., are reported as to be made by Mr. Geo. W. Rafter, M. 
Am, Soc. C. E., of Rochester. 


SAND FILTER BEDS FOR THE WATER-WORKS OF 
LAMBERTVILLE, N, J., 


By Churchill Hungerford. 

The water supply of Lambertville is impounded 
in two reservoirs made by building dams across 
a small stream at points ahout 2,000 ft. apart. 
The reservoirs are very shallow. The bottom 
consists of a light, clayey soil, which makes the 
water very muddy when agitated by wind or cur- 
rents. In addition to this, large numbers of carp, 
which infest the reservoir, probably iucrease the 
turbidity. The clay in suspension is so finely 
divided that a week’s sedimentation has very lit- 
tle effect upon it. Ags there is very little inflow 
to the reservoirs during the months of July, Au- 
gust and September, the water becomes stagnant 


the top of the pipes. Gravel would have done 
equally as well, but as all sand and gravel had 
to be hauled three miles, besides paying 32 cts. 
toll for each two-horse load, it was found more 
expedient to use random stone. 

Two layers of gravel, the lower layer coarse 
and the upper fine, were placed over the pipe. 
They had the same rate of grade as the pipe; the 
gravel was washed before placing. The only sand 
that could be obtained contained a large amountof 
loam, and had to be thoroughly washed before 
being used. Great care was exercised during this 
operation, as it was found that too much washing 
was worse than too little, on account of the finer 
particles being carried away with the loam, 
leaving the residue too coarse. Besides contain- 
ing loam, the sand was not sharp, and about 20% 


THE FILTER BEDS AT LAMBERTVILLE, N. J., DURING CONSTRUCTION. 


and highly charged with organic matter, giving 
rise to a very strong ‘‘fishy’’ taste and odor. It 
was with the intention of removing these objec- 
tionable features that the filter beds were con- 
structed. 

The beds are situated on a small plateau imme- 
diately below the lower or distributing reservoir 
and occupy two rectangular basins, each of which 
is 180 ft. long, 92 ft. wide and 9 ft. deep. As 
there was 10 ft. difference in the elevation of the 
opposite corners of the plateau, the basins were 
so arranged that the excavation necessary to form 
one supplied the material to make the embank- 
ment for the other. 

A puddle trench, 4 ft. wide, excavated to the 
underlying rock runs through the middle of all 
embankments. This varies in depth from 4 to 
16 ft. A single row of 2-in. hemlock sheet- 
piling was set to prevent crawfish from penetrat- 
ing the banks. After the basins were finished, a 
layer of sand, i in. thick, was placed on the nat- 
ural clay bottom. .Paving with rough stone fol- 
lowed this, and sand was sifted into the inter- 
stices. thus insuring the filtered water against 
coming in contact with the clay. This vavement 
formed a foundation for the underdraining sys- 
tem which consists of: 

(1) A 12-in. conduit, running the entire length 
of each basin, composed of vitrified pipe with a 
4-in. tee every 2 ft. This conduit connects with 
a 12-in. cast-iron pipe leading to the receiving 
chamber, where it terminates in a gate or valve. 
The 12-in. joints in the vitrified pipe are calked 
with jute. 

(2) A series of lines of 4-in. vitrified pipe, run- 
ning at right angles from the main conduit to the 
opposite side of the basin. These lines are 2 ft. 
apart, plugged at the end and laid with open 
joints. They are not laid level, the ends opposite 
the conduit being slightly higher. The intervening 
space between the lines was filled with riprap to 


of it consisted of rounded nodules of slate, which 
could not be removed by washing. The sand was 
found to contain 83% of voids. 

The filter beds proper, or sand layers, average 
2% ft. in thickness, being thickest at the corner 
nearest to the receiving well, each bed measuring 
60x 100 ft. on the surface. The sand was placed 
while wet, so that there would be less settlement 
when covered with water. To insure a perfect 
contact with the banks, sand was beaten into the 
slopes as high as the surface of the sand bed. 

The slopes were riprapped to within 1% ft. of 
the top of the embankment, to prevent the unfil- 
tered water, which stands on the surface of the 
sand to a depth of 3 ft., from washing the 
slopes. The flow line in the filter is 10 ft. lower 
than that in the reservoir, but two butterfly 
valves, operated by floats, regulate the inflow. 
These floats are in the receiving chamber, and are 
operated by the filtered water. As the sediment 
layer on the surface of the beds increases in thick- 
ness, the flow of water through them is retarded, 
and the level of the filtered water in the cham- 
ber is slightly lowered, thus opening the butterfly 
valves and causing the unfiltered water to rise 
until the head has increased sufficiently to close 
the valves. This process continues until the 
water over the sand is 4% ft. deep, when it passes 
out of the overflow. It then becomes necessary 
to clean the filters. A waste pipe was provided 
for each basin, so that their contents could be 
drawn off at any time. 

The filter was put in operation on May 4, 1896, 
at which time the average daily consumption was 
only 225,000 gallons. Water was allowed to enter 
the basin at a slow rate until it was 1 ft. deep 
over the sand, when it was turned on at full 
head. A peculiar feature noticed in the sand 
was its instability. A workman having occasion 
to go on the bed when there was about 8 ins. of 
water over it, sunk down through the sand to 
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the gravel beneath. It immediately settled around 
him and he had great difficulty in withdrawing 
his legs. The bed was a veritable quicksand. 
On the following day the water was drawn off 
and an examination made. A few saucer-shaped 
depressions about 3 ins. deep and 12 ins. in diam- 
eter, appeared on the surface of the sand. On 
investigation, these were found to have been 


caused by the displacement of the lower layer of 


gravel, which allowed the material above to fall 
into the voids in the riprap. As it was found no 
sand had entered the pipes, the depressions were 
simply filled with sand and no further trouble 
was experienced from this source. 

On May 10, after five days operation, the water 
was again lowered, Although the unfiltered water 
was Slightly turbid, there was no indication of 
a sediment-layer on the surface of the sand. On 
the contrary, it was covered with the nodules of 
slate before mentioned. Some of these were 1-10- 
in. on their longest diameter and oscillated with 
the slightest motion of the water. The basins 
were again filled, and two days later, May 15, a 
marked change being noticed in the effluent, an 
analysis was made which showed a marked im- 
provement. On the day following, the surface of 
the sand was examined and found to be evenly 
covered with a thin sediment layer. The bed was 
compact and hard, 

On May 19 the flow line had risen about 8 ins, 
above the 5-ft. level, but on the day following it 
dropped back to the normal level. As the effluent 
was good, the filter was allowed to run until May 
26, when the trouble was located in the basin 
next to the dam, After the watet' was drawn off, 
an examination showed that at a point where a 
ledge had been blown out, water had penetrated 
the seams in the rock above the sand and then 
found its way into the gravel layer beneath, 
thus contaminating the filtered water. A plating 
of clay on the slope where the rock was taken 
out remedied this defect and no further trouble 
was experienced with the working of the filter. 

The beds were cleaned on May 2S, at a cost of 
$6, or 50 cts. per 1,000 sq. ft. At this rate, the 


near the receiving chamber. This difference in 
elevation is probably due to the fact that the 
friction of the water on entering the joints is 
greater than estimated, consequently, that por- 
tion of the bed nearest to the outtake is perform- 
ing higher duty than the more remote portions. 
While, in moderate sized filters, this difference in 
the rate of filtration of the various parts of the 
bed is undoubtedly regulated by the sediment 
layer, it is extremely doubtful if the best results 
can be obtained from filters of considerable area, 
having pipe underdrains, without compensating 
in some manner for the friction in the under- 
drains. 

The plant was constructed for the Lambert- 
ville Water Co., from plans made by the writer, at 
a cost of $5,600. 
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THE RESULT OF A FIRE IN A STEEL-FRAME FACTORY 
BUILDING. 


The accompanying view is an excellent exam- 
ple of the way in which unprotected iron struc- 
tural work fails when subjected to fire. The build- 
ing was the wire factory of the Quinsigamond 
Works of the Washburn & Moen Mfg. Co., at Wor- 
cester, Mass., and the fire occurred about 9 a. m., 
on Sunday, April 5. The following particulars 
are taken from the April circular of the Boston 
Manufacturers’ Mutual Fire Insurance Co., and 
for the photograph from which our illustration is 
taken we are indebted to Mr. John R. Freeman, 
M. Am. Soc. C. E., of Providence, R. I., and Mr. 
T. J. Porden, President of the State Mutual Fire 
Insttrance Co., of Providence, R. I. The view 
shows the complete twisting and distortion of the 
ironwork. The loss involved was $151,130. 

The building was two stories in height, with a 
basement under one end, and had a steel frame 
supporting the floors and roof. The posts were 
built up of steel shapes: the floor beams were 
built-up I beams spaced about 8 ft. c. to ec. The 
second floor was of plank covered by a hardwood 
top floor. The roof beams were 6 x 12-in. timbers 
covered with the ordinary plank and gravel roof, 


and the second story was occupied by the special 
machines for shaping the springs. The floor of 
this building was free from oil, but the brickwork 
in the floor below was saturated. 

Oil was used as a fuel at the tempering and 
hardening furnaces in this building, this oil being 
stored in two large tanks located outside of and 
near the lower end of the main building. From 
these tanks the oil was pumped to a secondary 
tank located on a trestle work near the upper end 
of the building, from which it flowed by gravity 
through a 2%-in. pipe to the burners, the pipes 
being arranged in such a way that when the 
pumps stopped, the oil in the secondary tank 
flowed back to the storage tanks, and it was sup- 
posed that the oil remaining in the feed pipe 
would flow to the burners and there be burned up. 
Located in this feed pipe was a so-called trap, 
consisting of eight or ten feet of 3-in. or 4-in. pipe. 
This trap was provided to catch the first delivery 
of the oil when the machine was started up, this 
first flow of oil not being of the right consistency 
to properly feed the burners. 

The repair hands were at work making some 
changes in this feed pipe, and when they discon- 
nected it a small quantity of oil in the pipe 
immediately flowed out and down onto the por- 
tion of the ovens located near the burners, These 
ovens had not been operated since the afternoon 
of the day before, but were still hot enough to 
vaporize this oil and set it on fire. The flames 
immediately spread throughout the building and 
almost entirely destroyed it. When the flames 
reached the upper story the columns supporting 
the roof immediately collapsed, being bent and 
twisted. According to the story of eye-witnesses 
the roof immediately fell, thus adding a large 
amount of material to the flames. 

Nearly the entire building was destroyed. The 
boiler and engine room in the basement was, 
however, nearly intact, due to its being fully pro- 
tect2d by automatic sprinklers. 

It was at first thought that the fire spread over 
the brick floor in the first story, but it appeared 
later that fire was communicated from one end of 


EFFECT OF A FIRE IN THE SPRING FACTORY OF THE WASHBURN & MOEN IIFG. CO. AT WORCESTER, I[MASS., APRIL 5, 1896. 


cost of filtration, not including interest on plant, 
is $1 per 1,000,000 gallons. 

An experiment was made to determine how 
nearly the friction in the underdrains had been 
compensated for by varying the thickness of the 
sand layer. (As before stated, this layer was 
thickest at the corner nearest the receiving cham- 
berandthinnest at the corner diagonally opposite.) 
Water was let into the filter until it was even 
with the surface of the sand and two holes, about 
3 ins. deep, were made at the points where the 
sand was thickest and thinnest, respectively. 
Water was then drawn from the filter at the rate 
of 3,000,000 gallons per diem per acre. As soon 
as it disappeared from the surface of the sand, 
the elevation of the water in the two holes was 
taken and found to be 0,11 ft. lower at the point 


the whole supported by the built-up steel columns. 
The walls were of brick up to the window sills, the 
remaining part being mostly glass. .The win- 
dow frames were of steel, so that all the wood- 
work there was in the building was the plank and 
timbers in the roof, the plank in the second floor, 
and also the plank over a portion of the first floor, 
the remaining part of the first floor being of brick. 
At the end where the fire started the floor was of 
brick. 

The basement at the south end was occupied 
by the boiler and engine rooms. The first story 
was occupied by the japanning room, which was 
separated by a brick .wall from the remaining 
part of the building, and by the hardening and 
annealing furnaces, the floor at the end of the 
building occupied by the furnaces being of brick; 


the building to the other upon a condensed and 
somewhat gummy deposit on the bottom and 
sides of the I-beams as well as upon the bottom 
of the planks upon the second floor, generated 
from the dipping of the heated springs into 
fish oil for tempering. This thin film of oily 
deposit on the ceiling and beams of the first floor, 
and the opportunity on every square inch of that 
floor to ignite the plank, would sufficiently ac- 
count for the rapid spread of the fire. The most 
singular point disclosed in this study of gas- 
eous fires was the very small quantity of oil or 
of oily or of loose and fibrous stock which will 
generate a great volume of gas. The adhesive 
gum said to have been deposited on the ceilings 
and beams from the effect of the immersion of 
heated steel in oil would correspond to a coat of 
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shellae varnish, the danger of which is well estab- 
lished. Fortunately the combination of condi- 
tions is very uncommon. 

The ends of the building, in contemplation of exten- 
sions, were of boards fastened to the steel frame. One 
end was destroyed, the other was impaired but not con- 
sumed. 

The work done in this building was making steel 
springs, and there was no wood of any consequence in 
the building except the material of the floors, roof and 
ends as above described. There was no fire in or about 
the building at the time when it was ignited and de- 
stroyed. The steel springs, for the manufacture of which 
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Figs. 1 and 2.— Flitch-Plate Bolster for Freight Car Before 
and After Shrinkage. 


the building was devoted, were tempered in the basement 
in fish oil and the bricks had apparently become sat- 
urated with this oil. The operations in the works had 
ceased, and the pits in which a part of the work of heat- 
ing is done had been free from heat for a period of time 
estimated at 161% hours before this fire occurred. In 
undertaking the repairs of the oil pipe, the work was 
done in such a way that a very small quantity of crude 
petroleum contained in the sag of the pipe went into the 
works. It there ignited from the heat retained after the 
regular work had ceased for over 16 hours, undoubtedly 
generating combustible gases, which, passing along the 
floor and along the ceiling, may have generated additional 
gas from the fish oil which had been absorbed by the 
brick, or possibly from deposits upon the ceiling derived 
from the constant heating of oil with heated steel. The 
heat and gas passing upward created the very uncommon 
condition of very rapid gaseous fire to which previous 
reference has often been made, and to which infrequent 
cause in at least three cases very heavy losses have been 
attributed, one being the heaviest ever incurred by the 
company. It is noticeable that the excessive heat by 
which the frame was distorted must have been mainly in 


Steel 1 Beara, |S 53’, weighs 357105. 


Fig. 4.—A Poor Design for Combination Wood and Iron 
Bolster. 


the two upper stories. This was proved by finding some 
parcels of paper and some varnished wooden boxes on 
the main floor above that part of the basement where the 
sprinklers worked which were unimpaired after the ex- 
tinction of the fire. 

This building was not protected throughout by auto- 
matic sprinklers. Whether automatic sprinklers could 
have stopped such a gaseous fire in the upper stories 
is an open question on which the several experts who 
have examined the case since the fire were at variance. 
The only rule under which sprinklers could have been 
called for in such a building would have been the abso- 
lute rule often advised but not yet insisted upon as a 
condition of taking insurance on such buildings as this, 
except in the place where they were put in; namely, to 
put sprinklers everywhere, especially in the works or de- 
partments of works where fire or loss seems least likely to 
occur. The general conclusion is that sprinklers would 
have so cooled the air as to have prevented the distor- 
tion of the steel frame. 

The question arises in this case on the relative merits 
of heavy timber as against unprotected steel, and it is 
apparent that the destruction of this building with its 
contents may be almost wholly attributed to the heat de- 
veloped from the oil, rather than from the combustion of 
the wood of the floors and roof, which was the incident 
in the course of the destruction, rather than the cause. 
This will be apparent from the fact that the floor over 
the first story was left much less impaired by fire than 
the floors above, where the principal effect of the heat 
developed by the rising gas was most fully destructive 
upon the steel frame. The wooden beams which consti- 
tuted the support of the roof were impaired to the depth 
of only about 1 in., and would have sustained the roof 
except for the giving way of the metallic framework un- 
derneath. There is little doubt in the minds of all the 
experts who have examined the conditions of this loss 
that a heavy timber frame would have resisted the con- 
ditions of this fire until it could have been extinguished 
with moderate loss, the pumps at the other works having 
been started in time. 

et 
A CENTRAL AMERICAN EXHIBITION is to be held 


in Guatemala in 1897, and manufacturers and others of 
the United States have been invited to exhibit. 


METAL UNDERFRAMING FOR FREIGHT CARS.* 


(With inset.) 

With the gradual and steady increase in the carrying 
capacity of freight cars and in the hauling power of 
freight locomotives, the insufficiency of the earlier methods 
of freight car construction, developed from wagon build- 
ing, consisting of timber framing held together by nails, 
spikes, straps, lag-screws and bolts, became more and 
more apparent. 

The lessons learned on the repair tracks led to the 
strengthening of freight car body bolsters and longitudinal 
sills with truss rods, and, finding this to be still insuffi- 
cient, the timbers have been reinforced with iron and 
steel as in the well-known flitch-plate bolster, Figs. 1 
and 2, or in the fairly effective plating of bolsters, end 
and longitudinal sills as at Figs. 3 and 5, where the metal 
is disposed to the best advantage and the shrinkage of 
the timber can be readily followed up, or as at Fig. 4, 
where the metal is disposed in its weakest position to 
withstand the main load that a bolster has to carry. 

Some designers, recognizing the inherent weakness in 
any composite form of construction where wood is used, 
went at once to iron for body bolsters, and the iron body 
bolster of which Fig. 6 shows two general types was the 
result, although in its earlier forms it was made too 
flimsy and was not sufficiently braced to withstand the 


Figs. 3 and 5.—Method of Strengthening Wooden Bolsters 
and Side Sills. Lehigh Valley R. R. 


bending strains, side-bearing pressures, etc. A more 
recent form of iron bolster is shown in Fig. 7. A simple, 
very strong and cheap steel bolster, which has stood the 
test of service well, is shown at Figs. 8 and 9. Here 
should also be mentioned the Schoen pressed steel, Ameri- 
can and Shickle, Harrison & Howard cast-steel body 
bolsters, which have been extensively illustrated in the 
technical journals and are well known to the members. 
Figs. 22, 23 and 24 mark a long step ahead in that the 
center sills, as well as the bolsters, are of steel. It is 
very probable that the use of iron and steel in car con- 
struction would have advanced far beyond its present 
standpoint but for prejudice which has grown up in the 
minds of many against any and all iron or steel cars, as 
the result of some unfortunate ventures in which the 
designers either did not fully understand the service and 
strains a freight car has to withstand, or from lack of 
experience; and in an endeavor to keep the weight and 
cost of their cars down to limits which would enable them 


to make sales, placed cars in service that have become a 


by-word on account of their frequent and prolonged 
sojourns on the repair tracks. 

It would be quite as unjust to condemn all iron or steel 
car construction on account of these failures as it would 
be to condemn the use of wood in car construction be- 
cause some of the earlier builds of cars, and even some 
comparatively recent designs, are so poorly proportioned 
that they are constantly failing. The obviously proper 
course is to profit by these early failures in iron car “con- 
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quire no future modification (which is not the case), it 
would not be practicable to do so until greater uniformity 
in the lengths and sizes of interchange freight cars for 
given capacities has been brought about. It is hoped that 
a thorough inquiry into the subject will be made by the 
association by means of a committee to recommend stand- 
ard lengths of sills and widths over sills for refrigerator, 
box, stock, flat, drop-bottom and drop-end gondola cars 
of 60,000, 70,000 and 80,000 lbs. capacity, and that the 
association will adopt such standards. 

After this step has been taken, then with sufficient 
experience and knowledge to guide them a committee 
could take up the subject of steel underframing for 
freight cars, and with good hope of success present to 
the association a series of designs for M. C. B. steel under- 
frames that could be adopted and used, as far as their 
general features are concerned, without fear of serious 
failure ensuing. 

As long as the main framing of foreign freight cars 
coming on our repair tracks is of timber (which can be 
cut and dressed to suit by the ordinary carpenters’ tools), 
and of iron truss rods and bolts (which can be cut or 
welded by any blacksmith), odd sizes of sills, ete., are 
not such a serious matter, but when we come to steel and 
iron, which require heavy machine tools and shop treat- 
ment, and where odd sizes or shapes must be specially 
ordered and rolled or forged at the forges or mills, the 
question of uniformity of sizes becomes one of paramount 
importance. 

With standard lengths, depth, width of flange and weight 
per foot for sills of all flat-bottom cars of 60,000, 70,000 
and 80,000 lbs. capacity, the rolling mills can carry the 
stock ready for instant shipment, feeling safe that they 
will not have it left on their hands as obsolete stock; 
the sills and shapes in stock at any railroad shop store 
would be certain to suit any foreign car that might come 
on the repair tracks, only requiring that the holes, ete., 
should be laid off and punched or drilled to suit the de- 
tails of the particular car, but before this happy state 
of things can be brought about, the standards for lengths 
and widths of cars must be adopted, and, when steel- 
framed cars are built, rigidly adhered to. 

Pending the adoption by the association of the standard 
lengths and widths for given capacities, your committee 
present the following rules or recommendations, which 
they feel justified in asserting should be seriously con- 
sidered by designers of steel framing for freight cars: 

1. Specially forged, pressed or rolled shapes, cast steel, 
etc., or patented forms of construction are undesirable 
for cars to be used in general interchange business, no 
matter how well designed theoretically, for the reason 
that when such parts are damaged there must necessarily 
be long delays in ordering and obtaining these special 
parts, and should the parties who have furnished them go 
out of business, or change their molds or patterns, the 
parts cannot be duplicated for repairs except at enormous 
expense and loss of time. 

2. Steel and iron bars and shapes of standard bridge 
specifications and regular market sizes should be gener- 
ally preferred, so that railroads and car builders can 
avail themselves of the competition in the open market 
when purchasing, or if not equipped to put steel frames 
together themselves, can have this work done for them at 
any of the numerous bridge-building concerns on com- 
petitive bids, the underframes, riveted or bolted together, 
can be shipped by carload lots to the car shops to be com- 
pleted into finished cars. 


83. Get-at-ableness in the design is of the greatest im- - 


portance in keeping down the first cost and maintenance; 
parts that are to be riveted together should be so ar- 
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. FIG. 6.- TWO EARLY DESIGNS FOR IRON BODY BOLSTERS. 


struction, make use of the experience gained and go on 
with the development of the steel car frame, trying to 
avoid the errors of the past. It is only necessary to re- 
mind those present of some of the exhibits at the Chicago 
Exposition to show that progress has been made in the 
right direction. 

It would be eminently desirable if the M. C. B. stand- 
ards could be issued in advance for the guidance of rail- 
way companies instead of being adopted after the need for 
such standards has led to the use of a multiplicity of 
designs, which add to the expense and delay in car re- 
pairs. Car building is anything but an exact science, 
and the evolution of a standard @esign for an iron or 
steel car frame must come after many experiments, errors 
and failures, profiting by which experience we will ulti- 
mately achieve success. 

Even if the members of your committee felt that they 
could present a design for standard steel framing for 
freight cars which would be practically perfect and. re- 


*Report of a committee of the Master Car Builders’ 
Association, presented at the convention at Saratoga, 
June 18, 1896. 


ranged that they will be equally convenient for hydraulic 
or power riveting when the car is being built, or for field 
riveting in repair work. 

4. In designing riveted work, it should be laid off with 
plenty of rivets, these to be spaced close, as in boiler 
work, and the same care to insure true fair holes, hot 
rivets, well driyen and completely filling the holes as in 
first-class boiler work, is necessary. Complaints some- 
times heard against riveted work in car frames and tender 
frames, on account of loose rivets, can be directly traced 
to an insufficient number of rivets and poor riveting. 

5. If bolts are used to hold iron or steel parts in posi- 
tion, not merely to carry weight, they must be turned 
bolts (a driving fit), in carefully reamed holes, fitted with 
the greatest care. When so fitted they will probably give 
no trouble from working loose, but as this is machine 
shop work, such bolts should be avoided as far as possi- 
ble, as it is not likely that such bolts will be fitted in 
this way on the repair tracks, while it is reasonable 
to expect that a hot rivet, well driven, can be put in 
anywhere with the aid of a portable forge. In both riveted 
and bolted work it is of the utmost importance to per- 
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Fig. 25. Plan of Frame. , =a r 
Figs, 22 to 25. Under Frame with Steel Center Sills for Box Car, 60,000 Ibs. Capacity, : i e g : eae at a7, 
Chicago, Burlington & Quincy R. R. 
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Figs. 13 to 18. Steel Frame Hopper Bottom Coal Car, 60,000 Ibs. Capacity, Norfolk & Western R. R. ; 
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Figs. 10, 11, 12. Steel Frame Flat Car, 60,000 Ibs. Capacity, Norfolk & Southern R. R. 


(Light weight, without brakes, 20,3000 Ibs. deflection at center, with 
80,500 lbs. loading, % in.) 
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Figs>43, 44, 45. 


Hopper Bottom Steel Car, 100,000 Ibs. Capacity, Designed and Built by the Carnegie Steel Co, 


Fionel Plan. 


john Player, Superintendent of Machinery, 
|& Santa Fe Railway. 
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Figs.37 &38, Designs for End Sills and Bolsters, 
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Design for Steel Frame, Hopper Bottom Coal Car, 


CHAS. HART & SONS, LITH., 396 VESEY ST., N. Y. 


Bo Cihe ate Rah or 
a 


‘ iin eh tin amet Ain lt ange ying eee 


2 ain ae plage ee | ep ene > 


Sonica hn ee scene 


July 2, 1896. 


ENGINEERING NEWS. 


7 


ee ET 


fectly fill the holes, remem*ering that it is the ‘‘initial 
wiggle,” if only 1-1,000 part of an inch, that will surely 
produce loose rivets and bolts and oblong holes; no 
amount of hammering on the heads of rivets, or tighten- 
ing up nuts or bolts, or the use of lock-nuts, nut-locks 
or fibrous washers will be of any use if the holes are not 
perfectly filled. 

6. Every structure has a foundation, every machine 
has a bed-plate, every animal, bird, fish, and most of the 
higher works of nature, have a backbone or spine on or 
around which the structure is framed; this cardinal 
principal of design seems to have been largely overlooked 
in freight car construction, and it is believed that the cen- 
ter sills of a freight car should be made its main strength 
and reliance, and that the entire load shall be carried from 
the platform, the upper works being simply arranged 
as a housing to confine and protect the load. 

7. To enable the center sills to withstand collision and 
severe shocks to the best advantage, these sills should 
be placed so that they will be directly in line with the 
dead blocks, and thus take the buffing and collision 
shocks in direct compression. Also there depth should 
be such that at least the center line of draft and centers 
of the dead blocks will be within the vertical dimensions 


repairs, exclusive of inspection, oiling and packing. Then 
the two questions remain: 

1. Of the remaining 4914%, how much can probably be 
saved by the use of a perfect steel underframing which 
would require no repairs except painting during the life 
of the car? 

2. Will this saving, added to the increased freight 
earnings of the car and to the increased mileage earn- 
ings when away from home (due to a less number of days 
per annum spent on the repair track), pay the interest 
and depreciation on the extra first cost of the steel car? 

Taking the figures given in ‘‘Poor’s Manual,’ the 
freight earnings per revenue car for 1894 were about 
$1.38 per day, and the average mileage earnings of cars 
away from home are only about 15 cts. per day. 

Where the freight car repair work is being kept up 
currently, the number of cars on the repair tracks can be 
kept down to 4% of the total equipment; this means that 
each freight car would spend about 14% days on the re- 
pair tracks each year. If we assume that only 40% of 
this could be avoided by the use of perfect steel framing, 
we can possibly save about six days on the repair tracks 
per annum. 

This would mean, if the freights were available, in- 
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FIG. 7,—_RIVETED PLATE BOLSTER FOR 70,000-LB. CARS. NORTHERN PACIFIC R. R. 


of the sills. When so arranged there will be no tendency 
from shocks or pulling strains to bend the center sills, 
either laterally or Vertically, or to bend or break the end 
sills. 

8. That care should be taken to avoid punching or 
drilling holes in the flanges of channels or I-beams where 
these are subject to heavy strains, especially tension or 
bending strains, unless additional material is added to 
compensate for this. 

9. That with the change from wood to steel, the necessity 
for truss rods no longer exists for cars of reasonable 
lengths, but that ample and sufficient strength can be 
obtained within reasonable limits of weight without the 
use of truss rods and consequent need of adjustment. 

10. On account of the sweating and rusting of iron and 
steel, wood is preferable to iron or steel for flooring, 
siding and lining of merchandise and stock cars. Much 
has been said and written on the subject of corrosion 
of iron and steel break beams, bolts, pipes, rails, etc., 
from the action of sulphuric acid leachings from coal 
cars and salt-water drippings from refrigerator cars and 
manure drippings from stock cars. There is no doubt 
that there is serious corrosion from these, and other 
causes under certain conditions, but evidence exists that 
steel framing under tenders and iron work under coal 
cars in constant service, and steel framing of cars exposed 
to very damp and destructive climatic influences for 
many years, have not suffered materially from these 
causes. Doubtless preservative paints can be found that 
if properly used when the steel frames are first built and 
with occasional repaintings willsufficiently protect the steel 
from corrosion, butas this is a very important subject your 
committee would recommend that it be made a special sub- 
ject for committee investigation by a series of tests rang- 
ing over nine or ten months’ time. 

There is an economical side to this question which your 
committee desires to call attention to before closing their 
report, namely, how much additional weight and how 
much additional first cost dare be put on a car without 
ultimate loss. 

4. As regards the question of increased light weight of 
freight cars of given capacities having steel underframes, 
your committee feel that they need only state that it is 
proved to be quite practicable to build cars with steel 
frames of greater strength and capacity with less light 
weight than when wooden or composite underframing Is 
used, and that with more experience in the right methods 
of construction and a proper appreciation of the capabili- 
ties and best uses of steel the proportion of carrying 
capacity to light weight can be still further increased 
for large capacity cars without danger of increasing the 
subsequent running repair account. 

2. With regard to the question of probable increased 
first cost of freight cars having steel underframing, the 
burning question here is, ‘‘Will it pay?’ There are so 
many factors governed by local conditions which must 
enter into the calculation, that each company must per- 
force figure this out for its own set of conditions. 

One factor, namely, the repair account, should, however, 
here receive passing notice. From the best information 
obtainable your committee believes that it is very nearly 
correct in stating that the charge for wheels, axles, 
springs, paint, chain, brake-shoes, brasses, couplers, and 
other parts that will wear out and fail as much under the 
most perfect steel-framed car as under the poorest design 
of wooden-framed car in the same service will consti- 
tute about 50%% of the average total cost of freight car 


creased freight earnings of $8.28 per annum per car, or 
90 cts. additional mileage earned per annum per car 
away from home. F ; 

It is about right to assume, including private cars, 
that 830% of all freight cars are constantly away from 
home. 


Taking one lot of 1,000 cars we can as- 
sume that as above the freight earn- 


ings could be increased..............$8,280 per annum 
The mileage earned from foreign roads 
TROY EMSC 5 s.cclnlsiriy’ = iiivieledemnia eo: 256,¢.0 6.5 800 * - 
$8,580 ‘e “e 


Estimated possible saving in repairs, 

say 20% of $72 per car per annum, .14,400 

$22,980 ‘‘ Sr 

As the steel framing when put up in lots by bridge 
builders ought not to increase the cost of cars more 
than $75 per car at most, this figure of $22,980 per thou- 
sand cars for savings and increased earnings would ap- 
proximate 36% per annum on the extra capital invested, 
amply sufficient to cover the depreciation and interest 
charges under the conditions above assumed. 

In conclusion your committee begs to present the ac- 
companying drawings of designs for metal underframing 
for freight cars for the consideration of the members, 
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an order issued to the various city departments by Mayor 
Strong. The new ruling is due to the fact that a contract 
has been made for the disposal of garbage by one of the 
utilization systems, as already noted in these columns. 
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AN AIR-CUSHION FOR ELEVATORS is provided for 
the safety of the elevators in the new Congressional 
Library Building at Washington, D. C. It comes into 
action in case a car should drop and the safety grips 
should fail to work. At the bottom of the elevator shaft 
is a well about 18 ft. deep, with the sides %-in. from the 
car at the top and 114-in. at the bottom, thus preventing 
a sudden shock. Satisfactory tests have been made with 
baskets of eggs in the elevator car and with the car 
carrying a load of 2,600 Ibs. 
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A HOT-WATER MOTOR CAR for street railways is 
being tried experimentally at Van Cortlandt, N. Y., on a 
sidetrack of the New York Central R. R. The water is 
stored under high pressure in reservoir cylinders on the 
car, and flashes into steam as it escapes into the engine 


cylinders. The system is the invention of Mr. W. E. 
Prall. 
THE MASSACHUSETTS PIPE LINE GAS CO. has 


been chartered by the Massachusetts legislature. The 
company has power to lay its mains practically anywhere 
it chooses, the location being subject to the approval of 
local governing bodies, or in case of non-approval a ‘‘rea- 
sonable location’’ is made by the State Board of Gas and 
Electric Light Commissioners. The company is not per- 
mitted to sell gas directly to consumers except through 
the purchase and operation of existing plants. The prices 
to be charged for gas are limited as follows: For fuel gas 
sold to other gas companies or to towns operating plants, 
per 1,000 cu. ft. of gas having an average heat value of 
580 B. T. U., 20 cts. within five miles of the state house; 
25 cts. between 5 and 15 miles; 30 cts. beyond 15 miles. 
For illuminating gas sold to gas companies or towns, 
the rates are limited to 5 cts. per 1,000 ft. in advance of 
the above prices, the candle power to be equal to that 
required by the state law. For both fuel and illumin- 
ating gas sold to individuals after the purchase of local 
plants, the prices must not exceed, within eight miles of 
the state house, 60 cts. per 1,000 cu. ft.; outside the above 
limit, in any city having over 75,000 inhabitants, 75, and 
in any other city, 90 cts.; in any town, $1.25 per 1,000 
Cup ates 
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THE CATARACT POWER & CONDUIT CO. has been 
incorporated with a capital stock of $2,000,000 to distrib- 
ute current supplied from Niagara Falls by the Cataract 
Construction Co. The latter company will transfer to the 
new one the franchise granted it by the city of Buffalo. 
Among the directors of the new company are Messrs. 
Edw. D. Adams, President, and F. L. Stetson, First Vice- 
President of the Cataract Construction, D. O. Mills and 
John Jacob Astor, all of New York, and Geo. Urban, 
General Manager of the General Electric Co., of Buffalo. 
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FIGS. 8 AND 9.—ELEVATION AND SECTION OF BOLSTER [ADE OF I-BEAIS FOR CARS OF 60,000 LBS. CAPACITY. 
NORFOLK & WESTERN R. R. 


and begs that members will criticise these designs, using 
the ten rules or recommendations previously given as 
the basis for such criticism. 
R. P. C. Sanderson, Chairman, 
J. D. Mellwain, 
J. R. Skinner, 
John Player, 
Roanoke, Va., May 10, 1896. Committee. 
ee  — 


THE NICARAGUA CANAL REPORT to the House of 
Representatives by the Committee on Interstate and For- 
eign Commerce, states that the committee believes the 
canal entirely feasible and strongly recommends that the 
government assist in the completion of the work even 
if it costs more than $150,000,000. The difference of opin- 
ion between the engineers for the government and for 
the company is thought to affect in no wise the practica- 
bility of the project. The committee believes that the 
main question now is, who shall build the canal and 
who shall control it when built. The committee feels 
justified in recommending that Congress should take 
immediate action to give such aid to the enterprise as 
may be necessary to obtain the funds which are requisite 
to complete the work. 

eS 

GARBAGE AND ASHES must be kept in separate re- 
ceptacles by New York householders after Aug. 1, in ac- 
cordance with a regulation of the Health Department and 


AMERICAN MACHINERY FOR RUSSIA is to be sup- 
plied by several of the leading manufacturers of machine 
tools, as a result of the negotiations which are said to 
have been successfully carried out for the establishment 
of new locomotive works at Nijni-Novgorod by an Ameri- 
can syndicate. Mr. E. D. Smith, of Philadelphia, and Mr. 
Walter F. Dixon, formerly with the Rogers Locomotive 
Works, are at the head of the concern. 
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RESPONSIBILITY FOR REPAIRS TO PHILADEL- 
phia street pavements are disclaimed by the street 
railway companies where the pavements are torn up by 
other corporations. The street railway companies are re- 
ported as saying that the contractors who put down the 
pavements for them, on streets where there are street 
car tracks, claim they are not required to make repairs 
under their guarantee where the pavements are torn up as 
above noted. 


get ae 

THE RAISING OF THE STEAMER “Ailsa” by means 
of barrels and caissons filled with air, is proposed by the 
Midland Salvage Co. The caissons are wooden cylinders 
30 ft. long and 8 ft. diameter, with attachments for chains 
which are passed under the hull of the vessel. The chains 
are to be made tight with the caissons submerged, and 
the water then pumped out or expelled by compressed air. 
The ‘‘Ailsa’’ was sunk in the Narrows, New York harbor, 
on Feb. 29, by collision with the French Line steamer 
“La Bourgogne,” 


8 


ENGINEERING NEWS. 


Vol. XXXVI. No. 1 


ENGINEERING NEWS 


AND 
AMERICAN RAILWAY JOURNAL. 


Published every Thursday at Tribune Building, New York. 
Entered at the Post Office, New York, as Second Class Matter. 


D. MCN. STAUFFER, CHARLES WHITING BAKER....... EDITORS, 
Wm. KENT, E. E. R. TRATMAN, M. N. BAKER,) ASSOCIATE 
OAS. 8. Hii, A.B. GILBERT. Meo conc. .3 ss EDITORS. 
CHAS, W. REINHARDT: sa csieecs se wciste sheen CHIEF DRAFTSMAN. 
GEO. HH. (FROst SE. Pee bURL ne. creas BUSINESS MANAGERS. 
ALFRED E, KORNFELD, New York...... ADVERTISING 
FA. PEOKHAM; ObicagOccescricssies sinister \ REPRESENTATIVES. 
PUBLICATION OFFICE.........-- Tribune Building, New York. 
OHICAGOLOERION PE cee nee lecesssmanssi els 1636 The Monadnock. 


KEGAN PAUL, TRENCH, TRUEBNER & Co. (Limi- 
ted), Paternoster House, Charing Cross Road; 
SAMPSON Low, MARSTON & Co., (Limited), St. 
Dunstan’s House, Fetter Lane. 


LONDON 
AGENCIES: 


SUBSCRIPTION RATES: United States, Canada and 
Mexico, One Year, $5.00; 6 months, $2.50;,2 months, 
$1.00; Single copies, 15 cents. To all other countriesin the 
Postal Union, add $2.08 per annum (4 cents per number) 
to above prices for postage. Noclub rates allowed. Mailing 
addresses may be changed at will by sending both old and 
new address. We shall be obliged if subscribers who fail 
lo receive their papers promptly will notify us without 
delay. The number on the address label of each paper indi- 
cales when subscription expires, the last figure indicating 
the year and the one or two preceding figures the week of 
that year; for instance, the nwmber 326 means that sub- 
scription is paid to the 32d week (thatis the issue of Aug 
6) of the year 1896 ; the change of these figures is the only 
receipt sent, unless by special request. 

ADVERTISING RATES: 20 cents per line agate 
measure. Want notices, special rates, see page 22. ates 
for standing advertisements sent on request. Changes to 
standing advertisements must be in hand on Monday after- 
noon; new advertisements, Tuesday afternoon; transient 
advertisements by Wednesday noon. 


The statutory regulation of interlocking sig- 
nals for railway grade crossings which was in- 
augurated in this country by the passage of a spe- 
cial law by the State of Illinois some nine years 
ago, has been slow to gather disciples, despite its 
very excellent results in that state, and it is with 
considerable gratification that we note on another 
page the recent adoption of a similar law by the 
State of Ohio. An examination of the Ohio law 
will show the following provisions: (1) By the 
installation of an interlocking plant satisfactory 
to and approved by the railway commissioners 
of the state, trains will not be required to stop 
before passing such a crossing. (2) When one of 
two or more railways crossing at grade desires to 
install interlocking signals, and the others ob- 
ject, that railway can by petition request the in- 
tervention of the railway commission, which, after 
due and proper hearing of all parties interested, 
may grant or deny the petition. If the petition is 
granted the objecting railways shall be compelled 
to co-operate in the installation of the interlocking 
plant within such time and at such a proportion 
of the expense as the commission may determine. 
(8) All future crossings constructed at grade shall 
be provided with interlocking plants at the ex- 
pense of the railway desiring the crossing. (4) 
Any railway refusing or neglecting to obey the 
order of the commission for an interlocking plant 
shall pay a penalty of $500 per week for each 
week of delay. 

The law applies to crossings of electric and 
steam railways as well as steam railways alone, 
being much more definite on this point than the 
older Illinois law. This is unquestionably as it 
should be, since the recent growth of electric rail- 
ways has introduced an element of danger the 
importance of which was unsuspected a decade 
ago. It is only to be regretted in view of the 
many recent disasters from electric cars running 
into open drawbridges that definite provisions 
were not made by the law for signals in such 
cases, although the general intent of the law will 
probably be construed to cover such cases if the 
question should be brought up. Another pro- 
vision of the law to be noted particularly is that 
it compels all steam and electric railways seeking 
to cross the tracks of any other steam or electric 


railway to protect the crossing by interlocking, 
and to pay all expenses of installation, mainten- 
ance and operation. 
£05 SS 

Apropos of the recent discussion on ‘“‘cheap en- 
gineers” in our column of “‘Letters to the Editor,” 
a correspondent sends us a marked copy of a 
trade journal, containing on one page a letter 
from an “engineer,’’ whom we will call J. Blank, 
and in a ‘Directory of Consulting Electrical En- 
gineers,”’ the professional card of the same man. 
We reprint an extract from the letter and the 
professional card in parallel columns as a lumi- 
nous exhibit of combined innocence and assur- 
ance. 


“T think the Steam Engine 
Indicator is the greatest in- 
strument made from an 
economical standpoint, but 
until very recently I did 
not think much of it. Why? 
Because I never used one 
and did not know anything 


J, BLANK, 


about it. Up to about two ENGINEER 7 
months ago, I was using 
far. too much fuel; tried AND 


everything in the line of 
economy, but to no pur- 
pose; finally bought an in- 
dicator; put it on accord- 
ing to directions; first dia- 
gram shows a ratio of 124 
to 60, or that one end was 


ELECTRICIAN. 


Engines Indicated. 
Power tests made. 
Electrical testing and re- 


doing over twice as much pairing. 
work as the other, hence Small Isolated Plants 
the belts would jump, en- erected. 


Plants overhauled and re- 
paired on premises. 

Repairing Arc Lamps a 
specialty. 


gine would shake, dynamo 
would jar and spark. We 
equalize the engine; result, 
$27.35 saved in coal the 
first month, and we are still 


improving. The Indicator 
is a fixture in our plant.” 
J. Blank. 
————_-e 


We have recently received two pamphlets en- 
titled ‘‘Results of Tests made in the Engineering 
Laboratories of the Massachusetts Institute of 
Technology.’ They contain in tabular form the 
detailed results of many hundred tests of spec- 
imens of iron, steel, copper wire, timber, etc., be- 
sides records of trials of steam boilers, conden- 
sors, injectors and other apparatus. If the object 
of these pamphlets is to show that a vast amount 
of testing is being carried on in the laboratories 
of the Institute, they no doubt accomplish their 
object; but if the intention is to convey useful 
information to engineers, the pamphlets appear 
to be a failure. There is no index; the classifi- 
cation is imperfect; all tests of steel, for instance, 
to the number of about 240 are arranged in the 
order of the date of the test instead of being clas- 
sified as to grade of steel, size of specimen, etc. 
The chief defect, however, is the lack of any sum- 
mary of results or of any explanation whatever 
as to what the tests are intended to show and do 
show. 

Perhaps it may be said that the tests were not 
intended to show any especial thing, but were 
merely the ordinary routine tests carried on to 
give the students training in the conduct of tests. 
But if this be the case, is it really worth while to 
spend the Institute funds to print these records 
in detail, merely on the chance that some infor- 
mation contained in them might be of value to 
sgme engineer? 

On the other hand, it is stated in a very brief 
prefatory note that it is proposed to publish 
“such results of tests made as part of the regu- 
lar work in the engineering laboratories of the 
Institute as may be of interest to the engineering 
public.”’ 

We gather from this that the professors who 
supervised these tests and selected them for pub- 
lication, think that there is something in them 
more than mere routine work. Probably, too, 
they know what this “something” is. Then why 
not say, boldly and plainly, just what informa- 
tion of practical value is contained in this laby- 
rinth of tables? In the absence of some guide of 
this sort, we greatly fear that the busy practising 
engineer will never attempt a search through 
this bewildering mass of figures merely on the 
chance of digging out some valuable piece of 
knowledge. Even the technical editor, whose 


special province it is to hunt up useful informa- 
tion in all sorts of likely and unlikely places, well 
nigh despairs at the task of hunting out the 
“two grains of wheat from the two bushels of 
chaff” in this case. 


ea 


We have for example looked over the detailed 
record of 240 tests of steel. We find that the modu- 
lus of elasticity of all the steel tested of whatever 
class is usually between 28,000,000 and 31,000.000 
lbs., so that out of 40 tests, about 36 will run be- 
tween these limits, and the other 4 generally not 
more than 1,000,000 Ibs. beyond them. We also 
discover that one piece of plate steel, kind not 
stated, showed a modulus of elasticity of 35,455,- 
000, and a piece of Bessemer steel a modulus of 
only 24,811,000. The “engineering public” might 
be interested to know whether these extreme 
results are due to the inaccuracy of tests by 
students or whether they are figures which are 
actually characteristic of the steel, and likely to 
be found at any time in any steel, although the 
practicability of finding them in any particular 
case is less than 1in100. What causes the high and 
the low modulus, and with what other physical or 
chemical characteristics are they coincident? The 
pamphlet, however, gives us not the slightest 
information on this subject, and in the ab- 
sence of any other knowledge we can only con- 
clude that the low modulus may be due to a 
flaw in the steel, and the high one to an error 
in measurement. 

Now there may be other and highly valuable 
information hidden in this record of 240 tests, 
but if there is, who should know it, if not the pro- 
fessor that supervised the tests; and if he knows 
it, why not give the profession the benefit of his 
knowledge? 

Turning over to the tests in the steam engineer- 
ing department, we find some tests of an ejector 
and a pulsometer, and we look to see what in- 
formation is given concerning the efficiency of 
these devices. We find that the ejector did from 
500,000 to 1,200,000 ft.-lbs. of work per 1,000,000 
B. T. U., while the pulsometer, with the same 
amount of heat, gave from 1,000,000 to 7,000,000 
ft.-lbs. of work. Examining further, however, we 
find the statement that: 


The duty (foot-pounds of work done per 1,000,000 
B. T. U. used) was calculated assuming that the heat put 
into the delivery water was not wasted. The heat used 
per pound of steam was taken as the total heat of the 
ie less the heat of the liquid at the delivery tempera- 
ure. 


A similar statement is made for the pulsometer 
test. We have to conclude, therefore, ‘that the 
duty or efficiency given above is applicable only 
to the case in which either of these devices is 
used in a brewery, tannery, dye-house or some 
similar situation, where the heat imparted to the 
water by the steam is of value. But to the best 
of our knowledge, by far the more frequent ap- 
plications of these instruments is in situations 
where the addition of heat to the water raised 
is of no importance whatever. Hence the efficien- 
cies or duties above noted are not comparable 
with those of other low-duty water-raising de- 
vices, such as small, direct-acting steam pumps. 

Perhaps the conductor of these tests had some 
good reason for the method which he chose; but 
if he had, why not state it? The fact is often lost 
sight of that the sole object of statistics, tables, 
diagrams, etc., is to convey ideas to the mind. 
The table or diagram which is published with no 
accompanying explanation of the truth which it 
shows, will in the great majority of cases be 
passed over by the busy reader unnoticed. 


eee 


THE CONSTRUCTION OF STEEL CARS. 


Probably the most important question which 
was considered at the recent convention of the 
Master Car Builders’ Association, whose proceed- 
ings we reported in full last week, was the con- 
struction of steel cars. It is true that at the 
present time very few steel cars have been built; 
but the concensus of opinion of the best informed 
men engaged in rolling stock construction is 
that a change from wood to steel for the center 
sills (which structurally are the most important 
members of a railway car) is inevitable. We re- 
print in this issue the excellent report of the com- 
mittee on this subject which was presented at the 
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meeting, and our inset sheet shows the various 
designs of steel cars which accompanied that re- 
port. It is altogether likely that the subject of 
steel car design will be brought before a great 
many bridge companies and engineers engaged 
in structural iron work during the next few years, 
and we commend to them the principles laid down 
by the committee to govern such design. We 
venture to say that the designer who fails to ob- 
serve any one of these rules, lessens by so much 
his chances of success. The only exception we 
would make in the list of ten requirements which 
are laid down by the committee, is that in the 
specification for riveting, it would have been bet- 
ter to have likened the quality of workmanship 
required to first-class bridge work instead of to 
boiler work. 

On the other hand, some of the points touched 
upen by the committee seem to deserve greater 
emphasis. We may note for example the rec- 
ommendation that truss rods should be dispensed 
with, and we may add to this that the main 
members of the under frame should be straight 
girders. The car frame may well be likened to a 
bridge. It is a continuous girder resting on two 
supports, some 20 ft. apart, and its end overhang- 
ing these supports about 7 ft. No engineer build- 
ing a girder bridge for such a span would think 
of using truss rods beneath it, nor would he at the 
present day attemptto use anything but a straight 
beam or girder. Exhaustive tests with steel cars 
already constructed show that they stand up un- 
der loads 50% in excess of those they were de- 
signed to carry with exceedingly small deflection. 
There is, therefore, no need, either for strength or 
stiffness, to complicate the construction by using 
either trussing or by adding members beneath 
the frame at the center to aid the beams to carry 
their load. 

Another recommendation of the committee 
which deserves emphasis is that with respect to 
making the center-sills of the car its backbone, 
so to speak. It is evident that the load which 
the car frame has to carry may be supported 
either by a series of, say, four to six shallow 
beams running parallel to each other the length 
of the car, and spaced an equal distance apart, or 
the bulk of the metal can be concentrated in 
tw» deeper beams at the center with lighter beams 
on each side. Of these two types of construction, 
the latter is the one evidently favored by the com- 
mittee, and the reasons will be evident to anyone 
who has studied the forces which are exerted in 
a serious railway wreck. These deep beams have 
much more stiffness as well as strenzth tian 
the shallower construction. In a collision these 
beams wili be subjected to end compression, and 
will act as columns. A heavily Icaded car night, 
in this was’, it is conceivable, be subjected to a 
strain which would give it a permanent sag at the 
middie, and it will be more likely to suffer in this 
way the shallower the beams with which it is 
made. Again, the buffing shocks, which are the 
most serious the car has to sustain in service, 
will, if the metal is concentrated in the center 
sills, be transmitted through the train, with less 
Strain on the connections between the center and 
side sills than would be the case if all the sills 
were of uniform depth. } 

We have alluded to the very great strength of 
steel car under frames. The Universal Con- 
struction Co., of Chicago, which has actively 
taken up the promotion of steel car construction 
has piled upon the frame of one of its cars of the 
Pennock pattern of 80,000 Ibs., nominal capacity 
126,000 Ibs., 140,000 Ibs., and finally 159,200 Ibs., 
this last load deflecting it only %-in. at the center. 
To make these tests the car body was supported 
not on its trucks, but on special blocking. It is 
evident from this that steel car under frames may 
and probably will be designed to easily carry 
much greater loads than are carried by any car 
now in regular service. A barrier is thus re- 
moved which has hitherto stood in the way of 
the economical construction of cars of very large 
capacity, and it is proper to inquire what are to 
be the results. What limit are we to set to the 
capacity of freight cars? It is but a very short 
time ago that the 60,000 lbs. car was considered 
an innovation of doubtful propriety. Now, every 
railway which handles great quantities of bulk 


freight at a low cost endeavors to move it in cars 
ot this capacity. Again, the 80,000-Ib. car is 
hardly in the future. Already a standard axle 
journal box, ete., for cars of this capacity has 
been designed by the Master Car Builders’ Asso- 
ciation, and the roads that handle coal and iron 
ore are ready to use it. The use of steel under- 
frames will certainly mean an impetus toward 
the construction of cars of this capacity, and 
larger capacities, for whereas the cost of, say, 
a 40,000-Ib. car would be much more if built in 
steel than in wood, when it comes to a car of 
80,000 or 100,000 lbs. capacity, the difference in 
cost tends to disappear on account of the great 
amount of timber of first-class quality which it 
is necessary to put into such a car. 

Again, the introduction of steel underframes 
is likely to mean afiother extension in the length 
of freight cars. An increase in length is, in fact, 
necessary, if we are to go beyond 60,000 or 80,- 
000 Ibs., for only the heaviest classes of freights 
ean be loaded beyond this limit. There is a de- 
mand for an increase in length also from the ship- 
pers of bulky freights, who want longer cars in 
order to reach the allowable limit of weight. 

Now, in view of these manifest tendencies, it is 
true that the question was asked whether a mate- 
rial increase in the length or carrying capacity 
of freight cars is desirable and should be per- 


_mitted. Are 40 ft. freight cars and cars of 100,- 


000 or 120,000 Ibs. capacity going to cheapen the 
cost of rail transportation, or can they be safely 
permitted? 

The question of safety deserves first considera- 
tion. We have seen that the car frame can be 
made strong enough for all demands, and metal 
truck construction also enables us to design a 
truck to carry any desired load. Axles, too, can 
be made of any size; but when we come finally to 
the wheels, it would appear as if some limit might 
be set. The American railway freight car is likely 
to have eight wheels and no more for a long time 
to come, and those wheels are likely to be made 
of chilled cast-iron and nothing else, so long, at 
least, as the product of car wheel foundries is 
sold at such astonishingly low prices. Chilled cast 
wheels are now running by thousands under loads 
per wheel reaching 10,000 to 12,000 Ibs., and some 
are loaded, we presume, to 13,000 Ibs., or even 
more. How much farther can we go? Is 15,000 
or 18,000 or 20,000 lbs. a safe load for a chilled 
cast-iron wheel? Where shall we set the limit? 
That a limit there must be, somewhere, must, we 
think, be conceded. The thickness of a car- 
wheel flange is fixed and cannot be increased. 
The bearing surface between the rail and wheel, 
too, cannot be altered, save in a long term of 
years, for a freight cat may go with its load any- 
where, over rails of any section, from 100 Ibs. 
down to, perhaps, 35 or 40 lbs., on some remote 
road. It will doubtless occur to many of our 
readers that if the wheels do not set a limit to the 
capacity of freight cars, the condition of rails and 
bridges on some railways will be likely to stop the 
progress of cars of excessive capacity at some 
point in their journey. 

If an 80,000-lb. car weighs 35,000 Ibs. empty 
and we allow for safety that it may be overloaded 
10% when a consignment of steel rails or bridge 
iron comes along, such a car loaded may have a 
total weight of 123,000 Ibs., or, say, 15,000 Ibs. 
per wheel. A car of 100,000 Ibs. capacity weigh- 
ing 40,000 lbs. would increase this to nearly 18,- 
500 Ibs. If this is not near the limit which should 
be placed on the use of cast-iron wheels run at 
modern freight train speeds reaching at times 40 
miles or even 50 miles per hour, then it must be 
uncomfortably near it. We are aware that the 
cast-iron wheel has done wonders; to it in no small 
degree is due the astonishingly low cost of mov- 
ing freight in this country; but when engine driv- 
ing-wheel loads exceeded the limits which were 
common a dozen years ago, Cast-steeland wrought- 
iron centers began to displace cast-iron; and 
steel-tired wheels have very generally displaced 
chilled wheels under engine trucks. It is reason- 
able to believe, therefore, that there is a safe 
limit, not very far ahead, to the load on a chilled 
wheel. 

But we must pass to the question of economy. 
A yast deal has been said, and truthfully said, 


of the reduction in the cost of freight transporta- 
tion, due to the increase in car capacity; but at 
the same time it is well to recall that for general 
interchange service there is such a thing as too 
large cars. For local freight service on a very 
large number of railways the 30,000-lb. car is 
more economical than any larger size. The ad- 
vantage of the 60,000-lb. car lies in the handling 
of bulk freights, or in general wherever full car 
loads and plenty of them can be had. For picking 
up local freights on small branch lines, cars of 
less capacity are, it is very certain, more econom- 
ical. 

To as large an extent as possible the railways 
meet these conclusions by keeping their old, light- 
weight cars in local service, and the newer, larger 
cars on the through freights; but this distribu- 
tion can only be partially made. In times of car 
famine, such cars as are on hand are sent where 
the demand is most urgent, and necessarily go 
through with their loads. In general, then, the 
question what is the limit to which cars should 
be built for use in general interchange is a ques- 
tion deserving attention. If it is admitted that 
for a large percentage of the traffic of the country 
the 60,000-lb. car is too large for the best econ- 
omy, does it not follow that we have gone far 
enough in the direction of enlarging the capacity 
of cars for use in general interchange? 

If the coal carrying roads, the ore roads, or the 
roads moving great train loads of grain can em- 
ploy 80,000-lb. or 100,000-lb. cars with profit, as 
seems altogether likely, let them build such cars, 
use them in their own traffic, and keep them on 
their own routes. To put such cars into general 
interchange service, however, would appear 
to be against the best interests of both the owner 
and the user and it will doubtless be avoided if 
the matter is correctly understood. The ques- 
tion relating to the size and capacity of cars for 
general interchange service were discussed in our 
issue of March 12. 

As for an increase in the length of freight cars 
it is very doubtful whether an increase in the 
length of cars for general interchange service 
would bea real gain. Doubtless for the shipment 
of bulky freight a gain would be made; but if a 
car is to go out and roam over the country carry- 
ing now furniture, now flour, now machinery, etc., 
etc., it is better to design it for general service 
than to give it a size or capacity which increase 
the percentage of dead weight hauled during a 
large part of its life. 7 

There are many other problems in connection 
with steel car construction which deserve study; 
but space permits us to speak of only one more. 
We have alluded already to the buffing shocks 
which a car body has to sustain. There 
reason to believe that if the time comes when 
solid trains of steel frame cars are run the shocks 
due to buffing will be much more severe, both 
upon the lading and upon the drawgear, than at 
present, unless some means are taken to absorb 
them. 

It is a matter of common knowledge that wood 
absorbs shock in a much greater degree than iron. 
What part of a buffing blow is taken up by com- 
pression of the car sills is unknown, but it seems 
reasonable to believe that it may be a good deal. 
Besides this we have the compression of the end 
sills, draft sills, etc., at the points where the iron 
members that receive a blow are attached, to aid 
in absorbing the impact. 

With a steel underframe, on the other hand, 
the shock received at one end of the car will be 
transmitted through practically solid metal to the 
other end. Suppose a 50-car train of steel cars 
running through sags and over summits. Will 
not the couplers between the cars be hammered 
to pieces if they have to resist the entire effect 
of the blows? Or, on the other hand, suppose 
the couplers are protected, as they should be, by 
iron buffer-blocks. Will not the shocks that will 
result tend to displace and injure the lading to a 
greater extent than now? 

We make these merely as suggestions of points 
that deserve consideration in studying the gen- 
eral problem of steel car design. If it is found that 
the shocks do occur, as we have surmised, it may 
be found necessary to adopt some special form of 
spring or friction buffer to absorb shock between 
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the ears, or even to use wooden buffer blocks, 
which could be easily and cheaply replaced when 
battered to pieces, instead of cast-iron. That the 
difficulty could be met in some such way, should 
it be found necessary, we do not doubt. 
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LETTERS TO THE EDITOR. 


Garbage Disposal in England. 

Sir: In the Engineering News of June 25, 1896, Mr. 
Rudolph Hering gives some very interesting progress re- 
ports of the operation of the garbage destructors at Berlin. 

The tendency of modern practice in Buropean cities 
for the disposal of city refuse is growing toward cremation 
as the safest and least expensive method. The city of 
Hamburg, directly after the terrible cholera epidemic of 
1892, found itself placed in a peculiar and trying position. 
Qn account of the danger of infection from cholera 
germs which might be lodged in the garbage and house 
refuse, nobody could be found who was willing to re- 
ceive it, as had been done before; and the city was there- 
fore driven to provide some means for speedily and eco- 
nomically getting rid of it. Destruction by fire offered 
them the only solution, and as a result their present 
efficient and compact plant was evolved from the studies 
made under the direction of their Chief Engineer, Mr. 
F. Andreas Meyer. At the time of my visit to this plant, 
in November, 1895, only six cells were in operation, but 
the results from these were so encouraging that thirty 
new cells were under construction, and, I understand, 
have since been finished. 

Many other continental European cities are debating this 
question, and watching the results of the Hamburg and 
Berlin experiments. 

In Great Britain destruction by fire is the universal 
practice for the inland towns and for many seaports as 
well. There are more than 47 towns haying destructors 
with a total of over 500 cells. The list can not be made 
complete, as many of the plants are constantly adding 
new cells as they are needed. Manchester has 68 cells,* 
Leeds, 50 cells; Birmingham, 37** cells; Bradford, 35, 
and so on. 

The Hamburg plant is one of the largest garbage de- 
struction plants in the world, and has a greater number 
of cells in one combination than any other. 

The experiments in Hamburg, the results of which are 
not yet made public, promise to be very interesting and 
valuable. They go into the determination of the proper 
dimensions to be given to the various parts of the furnaces 
and flues to produce the best results. They include, 
among other things, a determination of the quantity of 
air required for the combustion of a ton of garbage, pyro- 
meter tests and anemometer and barometer tests of the 
draft below and above the grates, as well as in the flues 
and stacks; also the relative efficiency of combustion with 
steam draft and with air blast. With either of these forms 
of artificial draft the quantity of oxygen supplied to the 
fires can be regulated at will, the difference between the 
two being in the amount of moisture supplied with the 
draft. 

The process of burning is entirely chemical in action 
and is most complete when the conditions are proper for 
just a sufficient supply of oxygen to the fire and when 
the sections of the furnaces and flues are just sufficient 
to remove all the products of combustion, as they are 
formed. It is the province of the Hamburg experiments 
to determine some of these factors so that the designing 
of destructors may be based on scientific investigation. 

The Hamburg destructors are built by the Horsfall 
Company, under their patents, and embody many improve- 
ments suggested by the Hamburg authorities, as a result 
of their studies. 

In Mr. Hering’s article, referred to above, the analysis 
given in the first Berlin progress report, for English 
refuse, might be considered as representative of the 
composition of the average ash-bin refuse of England. 
It is the analysis made by Professor Forbes of the Pad- 
dington refuse. Below is given Mr. Joseph Russell’s* 
analysis of the average composition of the London ash- 
bin refuse, which I have arranged in the same Manner 
as that given in the Berlin analysis, for purposes of 
reference; it will be seen that the London refuse is ex- 
ceedingly rich in the products of imperfectly burned fuel; 
even more so than that given in the Berlin report for 
English cities: 
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*Some of these are Galloway boilers in -which they 
burn mechanically sorted refuse, for steam power. 
**In 1894. 
bios a@ paper read before the Sanitary Institute, Feb. 10, 
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The city of Leeds, in June, 1894, made a series of inter- 
esting tests of their destructors to determine their ca- 
pacity and what it would cost to burn different quantities 
of garbage per day. 

The results of these tests are set forth in a very inter- 
esting paper read before the Public Medicine Section of 
the British Medical Association, Aug. 2, 1894, by Mr. J. 
Spottiswoode Cameron, M. D., D. Sc., etc. It was pub- 
lished in the “‘British Medical Journal’ and also in ‘‘Pub- 
lic Health,’’ November, 1895. 

A short abstract from this paper may not be uninterest- 
ing here. Before giving this extract, however, it may be 
well to state the disposition which they make of the 
different classes of city wastes. The horse droppings on 
the streets are largely cleaned up by farmers’ lads sent 
in for the purpose. Each has a small cart and a pan and 
brush and the city allows them the privilege, without 
cost to either party. What these lads do not collect the 


cell-days, which is equivalent to nearly 5.6 tons per cell 
per day. 


The experiments made in June, 1894, by Messrs. Darley 
& Putman, at the request of Mr. Hewson, City Engi- 
neer, were conducted under the following general condi- 
tions: 


The furnaces... had a grate area per cell of 35 sq.ft., 
were in full go, and were clinkered immediately before the 
commencement of the tests. The tipping floor was 
cleared; all the material placed upon it afterwards was 
weighed, the material at the end of the experiment being 
weighed and deducted from the gross amount placed there. 
The clinker removed was also weighed, but no compu- 
tation was made as to the increase or decrease in the 
amount of flue dust. The experiments lasted for either 
12 or 24 hours each, and ended with a clinkering of the 
cells. The wages were calculated at the rate of five shill- 
ings per working day of eight hours, The steam jets 
(uses in all the experiments but one) were two for each 
cell. 
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Experiments in 1894 with Destructor Cells at Leeds, England, by Messrs. Darley & Putman. 
(Area of grate bars, 7 x 5 ft.; jets, 2 to each cell; pressure, 60 lbs.; wages at rate of 5 shillings for 8 hours.) 
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tons are doubtless long tons. ?Frequently 2,000° F.; i. e., 


melted copper, 


city gathers up and mixes with the stuff from pans and 
closets and sells it for manure. The sweepings from the 
paved streets they take to certain localities and stack in 
piles to use as a binding material for the surface of newly 
macadamized roads. Sewage sludge they pump into pies 
about 50 x 60 and 2 ft. deep, surrounded by an earthen 
embankment. The water is allowed to drain and then the 
farmers come in and take the sludge away. The city used, 
formerly, to get five shillings a ton for this partially 
dried sludge. After a while they were glad to get one 
shilling for it, then sixpence, and now they are glad to 
be able to get rid of it without expense. The ash-bin 
refuse is taken to the destructors and burned, together 
with the refuse from markets and manufactories. The 
sorting of the materials at the destructors is done by 
hand and consists merely of removing the pieces of iron 
and other large incombustible materials. 

The following is a description of the cells in which the 
tests were made, taken from Dr. Cameron’s paper: 


The cells are placed back to back and fed from the top. 
The material passing over a bull-nose division to the two 
sets of cells, passes on to the concave side of an arc of 
a circle of fire brick. At the lower part of the curve the 
material reaches the fire-bars. These are sloped at an 
angle of about 30° and have an area of 7 ft. wide by 5 
ft. long. The walls of the furnace are lined with fire-brick 
and just above the bars a strip of iron is fixed, but not 
in contact with the brickwork, to prevent the clinkers 
from fusing into the latter. 


Underneath the fire-bars steam jets are introduced, 
two to each cell. These jets are made of two frustums of 
cones joined at the small ends, at which point they are 
6 ins. in diameter; at the larger ends they are 9 ins. in 
diameter; the total length being 3 ft. The jets of steam 
vary in size from %-in. in diameter to %-in., with the 
boiler pressure of 60 Ibs. per sq. in. Dr. Cameron con- 
tinues as follows: 


In 1891 experiments were made at the Kidacre St. de- 
structor to ascertan, amongst other things, what the dif- 
ference in temperature was with the steam jets and with- 
out, with the following result: The experiments extended 
over two periods of 24 hours each, similar material being 
used on each occasion (19 hours dry ash-bin refuse and five 
hours wet ash-bin refuse), and temperatures taken hourly. 
It was found that the ten cells burned 6.2 toms per cell 
without, and 6.7 tons per cell with steam jets. The 
game number of men were working in each case. The 
-temperature without the jets averaged 1,118° F., count- 
ing three observations when the pyrometer index touched 
its maximum as 1,500° F. With the jets the average was 
1,464° F., but these included 17 observations when the 
pyrometer could register no higher. It is possible that the 
excess of temperatures of 346° F. would have been more 
like 500° if we could have registered it. 


These temperatures are presumably in the cells, al- 
though the record of the experiments does not say so. 

In Liverpool, Mr. H. Percy Boulnois writes me that a 
set of temperatures recently taken in his destructors gave 
the following values: 


Degrees F. 

Temperature in the cells ...e.+eeeeeeeeeeee 900 to 1,000 

In flue close to cCellS .....e ee eee eee 3 900 ** 1,000 

In flue before cremator ..... eee eeeereeees 600 ‘6 700 
Tm -€rematOr ei. coir slaelcle es cle ose os Santee 1,500: ** 
In base of Chimney ....-eeeeeseseeeveces Coyne! 


They have a natural draft only, from a tall chimney. 

Quoting again from Dr. Cameron’s paper on the tests 
at Leeds: 

The amount of work done by our destructors in 1894 
was equivalent to the burning of 63,132 loads of rubbish, 


weighing 65,151 tons.* Some of the cells were not work- 
ing full time, but the quantity named was burned in 11,644 


*This is equivalent to about 325 lbs. of refuse per per- 
son per annum.—(J. H. F.) 


The general lesson from the: i i 
out for the purpose of exploiting @ay eae oon 
to test our own existing plant, is to the following effect: 
The amount consumed per cell increases with the fre- 
quency of clinkering, but the cost per ton burned is in- 
creased at a more rapid ratio. The frequency of clinker- 
ing can be rendered practicable by increasing the rapidity 
of combustion. This can be done by steam jets, and the 
most frequent clinkering and the greatest amount burned 
per cell was accomplished with two %-in. jets at 60 Ibs 
boiler pressure. The cost in firemen’s wages however, 
in obtaining these tremendous results (26% tons per cell 
per day) was nearly 538% higher per ton burned than 
when the clinkering was every two hours and the con- 
sumption ten tons per cell per day. It must also be added 
that the wear and tear of the plant is much greater at the 
higher output, though exactly in what proportion the 
aa cornet enable us to say. On the whole; the 
pact a od of working the destructors is not 

The writer visited these works (Leeds) last December 
and was informed that the most economical rate of com- 
bustion appeared for them to be about 6% tons per cell 
per day, but that the rate would vary greatly with the 
varying composition of the refuse. On market days, for 
instance, it would not burn nearly so well as when it 
was ordinarily dry and contained much coal. The stuff 
which they were called upon to dispose of varied con- 
siderably; sometimes they would have large quantities 
of spoiled canned goods and occasionally large quantities 
of condemned meat. On one occasion they had a lot of 
condemned hogs which they put into the furnace whole. 
They burned very readily, a whole hog disappearing into 
ashes in about half an hour. 

In Cambridge, England, the writer visited the new de- 
structors built under the direction of Mr. John Wood, 
C. E., of Liverpool. These furnaces are remarkable in 
the results obtained in the development of power from the 
burning of garbage. It must be said that the composition 
of the garbage is very favorable for such purposes, con- 
taining, in the writer’s opinion, a large quantity of paper, 
straw, rags, wood, unburned coal and cinders. The de- 
structors are arranged so as to develop the greatest pos- 
sible heating qualities for the purpose of generating 
steam, to pump the sewage of the city to the farm, two 
miles distant, where it is spread over the surface. The 
destructors are alternated with Babcock & Wilcox boilers 
in such a manner that each boiler has two destructors 
to furnish it heat. Cremator fires can also be built in the 
fire-boxes under the boilers, in order to destroy the un- 
consumed gases resulting from the loss of heat in heat- 
ing the boilers and to supply extra heat for the boilers 
if necessary. The work which they get from their plant 
is sufficient at present to pump 1,250,000 gallons of sew- 
age per day, with a lift of 40 ft. The pumps are in dupli- 
cate, made by Hawthorne, Davey & Co., of Leeds, and 
are of about 70 HP. each. They run now on 50 lbs. steam 
pressure, which is generated by the heat from two de- 
structors. They run the pumps in two shifts of six hours 
each per day. They do not get enough garbage at pres- 
ent to run all day and night too, and so they are obliged 
to use coal under the boilers at night until the morning 
collections come in. The cells are fitted with Boulnois & 
Brodie’s patent charging cars. They burn from 8 to 10 
tons per day per cell, with forced draft, supplied by a 
fan blower forcing air under the grates. They develop 
about 30 HP. per cell in this way. Southampton also 
has recently made plans for increasing its present de- 
structor plant with four new cells arranged on the same 
lines as these Cambridge destructors, and they are an- 
ticipating an addition of 120 HP, therefrom. 

James H. Fuertes. 

277 Pearl St., New York City. 
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CENTRIFUGAL PUMPING. 
By J. Richards, San Francisco. 


The writer, who has for a good many years 
watched with diligence the design, construction 
and effect of machinery for raising large vol- 
umes of water, finds that in this, as in all branches 
of constructive art, the course of evolution is not 
regular or always progressive, but is sometimes 
backward. 

The best field for observation has been in the 
Netherlands, in so far aS permanence or 
durability and also efficiency are concerned, but 
even there, owing to an intense conservatism, 
we find plants of questionable merit when judged 
in the light of present practice. The great pumps 
by Farcot, of Paris, erected about five years ago 
at Khatatbek, on the Nile, in Egypt, have various 
features that have much increased the cost of 
construction without any perceivable gain in the 
qualities of efficiency and durability, and they 
are certainly no improvement on the great plant 
at Ferrara, in Italy, erected by J. & H. Gwynne, 
of London, in 1873. 

This plant, in northern Italy, drains 200 sq. 
miles of swampy lands, and raises the enormous 
quantity of 2,000 tons of water per minute, equal 
to 72,960 cu. ft., or more than 500,000 gallons. 
This, if flowing in a canal at the rate of two 
miles an hour, would form a stream 103 ft. wide 
and 4 ft. deep. There are eight pumps of 54-in. 
bore, driven in pairs by four compound condens- 
ing engines. 

The drainage of Haarlem Meer before centrifu- 
gal pumping had a place in the methods avail- 
able, and the drainage of the Zuider Zee, now go- 
ing on with centrifugal pumps, must ever remain 
notable examples of what can be done in the 
drainage of valuable lands when unstinted capi- 
tal and high skill are brought to bear; but there 
is another standard that must be set up when 
the lands are less valuable and their permanent 
reclamation a problem, as is the case in the great 
valleys of California. This latter California prac- 
tice, now quite extensive, has added a good deal 
to the art in the way of attaining and even ex- 
ceeding the efficiency of Old World methods with 
machinery in.every way more simple and less ex- 
pensive. 

Dividing the cost by foot-pounds of duty, or vol- 
ume and head, the cost of plants to raise from 
20,000 to 100,000 gallons per minute in California 
is not more than two-thirds of what machinery 
of like capacity costs in Europe. 

Some evidence of the skill attained in this 
branch of engineering on the Pacific coast is seen 
in the contract lately awarded to the San Fran- 
cisco Bridge Co. for a pumping plant at New Or- 
leans to raise 18,000 cu. ft., or 135,000 gallons per 
minute against a head of 12 ft. 

The various large plants in the Sacramento and 
San Joaquin valleys operate at an efficiency that 
will average between 60 and 70%. In some cases 
this has been exceeded. Notably in the case of a 
plant recently erected at Marysville, Cal., on the 
Feather River, Sacramento Valley, by Messrs. 
W. T. Garratt & Co., of San Francisco, who sent 
the accompanying report of a test made in Feb- 
ruary last. 

Test of Centrifugal Pumping Plant, at Marysyille, Cal.; 
Feb. 9, 1896. 


One boiler, 60x16 ft. Steam pressure, 100 lbs. Com- 


pound condensing engine, cylinders 10 and 18 ins. diam., 
14 ins. stroke. 


Diameter of pump runner........ BO UUCE AAO SAO 44 ins. 
: u MUCTON A a5) o5'4) falco cre esas needs 26 ins. 
a He - IBCHSTR Beteiviosey a cleisiah tect ec. 24 ins. 


COT AC i Seg angiese eshte 1% 1-5 
Revolutions per minute.... . et ate aaa 216 250 
PeeeerNSDITIS tasteless rereeipdles oct cis Svticecc cs 2414 24 
Mean effective pressure, h. p. cyl., Ibs.... 23.8 32 
Mean effective pressure, 1. p. OTR WIDSs at 8:3 10.5 
EEDUR TDs CYUsee cis occces “iced On aOIe 28.3 44,4 
Ripe laa Cy lis fe 2 2s ey Pie 31. 47 
IVA, WS 6 ee Sie aratg 5! 91 
Mean width of canal, ft..... eats, stalata slats 14.5 14.5 
Mean depth of water in canal, ft. 3;.. Y 3 9.7 
ae Ae eee oo DEP NeGCaec.. 4:69 5.26 
allons of water pumped...... 
Maite In! Tee eet pee: : mite fied! 


Efficiency, per cent........ ee he Oe % 
Cords of wood used in two hours...... .. uy y% 


Diagrams of the compound engine 
shown in the accompanying cut, Fig. 1. 

The pump was made under a patent granted to 
the writer in 1887, and operated in the method 
indicated in the diagram, Fig. 2. 


used are 


The curves, it will be seen, are natural and 
easy, while the whole construction lends itself 
to stability and ready adoption. 

Water enters at one side of the pump through 
the suction or inlet pipe A, and is set in revolu- 
tion by the vanes B, the number and curves of 
which are made to suit the head and other work- 
ing conditions. 

By entering the water at one side, it will be 
seen that curves are more flat and the course of 
the water is direct in comparison with a double 
inlet pump; the impeller is balanced the same as 
if like duty was done on each side of the plate 
or disk C; 

On the back of this disk is a supplementary set 


29.2 M.E.P ae 1l02MEP pels. 
he Si ee lo» 
eres ; 
= ay 
Se eee 


Fig. 1.—Indicator Diagram From Ide Compound Condens- 
ing Engine used with Richards’ Centrifugal Pump. 


of vanes, D, shallower in depth, the function of 
which is to set up centrifugal action at the back 
nearly the same as on the front or the working 
side of the disk C. 

As, however, these vanes D are a little shorter 
than the main ones B, there is a slow circulation 
over the periphery of the disk C, permitted by 
the holes H, near the hub of the impeller, so the 
pump is as completely balanced as though it had 
a forked or double suction and evades several ob- 
jections that apply to that type. 

The advance in centrifugal pumping in Cali- 
fornia has not been so much in the adaptation to 
large volumes, such as have been presented else- 
where, as in operating against high heads or 
pressures to an extent not attempted in other 
places. 

The Edison Light & Power Co., of San Francisco, 
has for several years past raised salt water for 
condensing purposes 70 feet high through pipes 
3,000 ft. long. The amount of water thus raised 
serves for 8,000 HP., and the main pipes are of 
24 ins. bore. 

In irrigating plants where water is pumped 
from gravel strata, the heads are from 60 to 100 


ie 
is 


SS 


iN 


M 
ANNI 
~—Y 


ys 
eed 14 | 
VII 
if 


{ 
| 
| 
| 
| 
| 
| 


Fig. 2. —Section of Centrifugal Pump 
Designed by [ir. J. Richards in 1887. 


ft., and in some cases have been more. At first 
such pumps were made compound, with two or 
more impellers, so as to avoid the high speed of 
revolution required with a single impeller or run- 
ner, but this method has been abandoned because 
of the loss of power, and now such pumps are 
made single in all cases, the water being carried 
through as much as 600° or even 800° of revolu- 
tion before it leaves the vanes, without any such 
loss as computation assigns for this method of op- 
erating. 

Speaking of the resistances in compound centri- 
fugal pumps due to varying velocity, agitation, 
deviations in the course of the water, ete., and as 
an example of ‘falling back’ in the art, the di- 


agrams comprising Fig. 3 are submitted to the 
readers of Engineering News for analysis. 

The scheme can be followed out without the 
aid of special references. The water is first driven 
out by fans or impellers revolving in the circular 
chamber a, then through the apertures e, and 
its rotation is stopped by the radial vanes f, 
shown in dotted lines in the same figure. It 


Ef 


Cross Section C-D. 


Fig. 3.—A Backward Step in Centrifugal Pump Design. 


then passes back to the center and into a second 
impeller, and is driven out again through a sec- 
ond set of apertures g and so on to discharge 
at c. The drawing shows but two units or ele- 
ments, but the machines are made triple. 
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OHIO STATE LAW REGULATING THE INTERLOCKING 
OF RAILWAY GRADE CROSSINGS. 


The following is the text of a law just passed 
by the Ohio State Legislature to regulate and con- 
trol the protection of railway grade crossings by 
interlocking signals. In Engineering News of 
Feb. 6, the operation of a similar law in the state 
of Illinois was discussed at some length, and in 
another column of this issue some of the more 
salient features of the Ohio law are considered. 


Section 1. Be it enacted by the General Assembly of 
the state of Ohio, that when in case two or more rail- 
roads, or a railroad and an electric railroad crossing 
each other at a common grade or any railroad crossing a 
stream by a swing or drawbridge, shall, by a system of 
interlocking, or by other works or fixtures, to be erected 
by them, or either of them, render it safe for engines or 
trains to pass over such crossing, or bridge, without 
stopping, and such system of interlocking works or fix- 
tures shall first be approved by the commissioner of 
railroads and telegraphs, and a plan of such interlocking 
works or fixtures, for such crossing or bridge, designating 
the plan of crossing, shall have been filed with such com- 
missioner, then, and in that case, it is hereby made law- 
ful for the engines and trains of such railroad or railroads, 
to pass over such crossing or bridge without stopping, 
any law, or the provisions of any law, now in force to the 
contrary notwithstanding, and all such other provisions 
of law contrary thereto are hereby declared not to be 
applicable in such case; provided, that the said com- 
missioner shall have and is hereby given power in case 
such interlocking system or other fixtures, shall, in his 
judgment, prove to be unsafe or impracticable, to order 
the same discontinued, opportunity first being given the 
persons or company operating the same to be heard be- 
fore said commissioner as to the propriety of such order. 
In case such order is made and enforced, the existing 
statutes relative to stopping at crossings shall apply 
until such time as a device approved by said commis- 
sioner is substituted. 

Section 2. That in case where the tracks of two or 
more railroads, or the tracks of a railroad and an elec- 
tric railroad cross each other at a common grade in this 
state, any company owning any one of such tracks, whose 
managers may desire to unite with others in protecting 
such crossing with interlocking, or other safety devices, 
and shall be unable to agree with such others on the 
matter, may file with the said commissioner a petition 
stating the facts of the situation and asking said com- 
missioner to order such crossing to be protected by inter- 
locking, or other safety devices; said petition shall be 
accompanied by a plan showing the location of all tracks 
and switches, and upon the filing thereof notice shall be 
given to each company or persons owning or operating 
any track involved in such crossing, and the said com- 
missioner shall thereupon view the site of such crossing 
and shall, as soon as practicable, appoint a time and 
place for the hearing of such petition. At the time and 
place named for hearing, unless the hearing is for good 
cause continued, said commissioner shall proceed to try 
the question of whether or not the crossing shall be pro- 
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tected by interlocking or other safety devices, and shall 
give all companies and parties interested an opportunity 
to be fully heard; and after such hearing said commis- 
sioner shall enter an order upon a record-book, or docket, 
to be kept for the purpose, granting or denying such pe- 
tition; and in case the same is granted, such order shall 
prescribe the interlocking or other safety devices for 
such crossing and all other matters which may be deemed 
proper to the efficient protection of such crossing, and 
in such order the commissioner shall designate the pro- 
portion of the cost of the construction of such plant, and 
the expense of maintaining and operating the same, which 
each of the companies or persons concerned shall pay, 
and shall also fix the time within which such appliance 
shall be put in, such time, however, not to exceed 90 
days from the making of such order. 

Section 3. In case, however, one railroad company or 
an electric railroad campany shall hereafter seek to cross 
at grade with its track, or tracks, the track, or tracks, of 
another railroad, the railroad company, or the electric 
railroad company, seeking to cross at grade shall be 
compelled to interlock such crossing to the satisfaction 
of the said commissioner, and to pay all cost of such ap- 
pliance, together with the expense of putting them in 
and the future maintenance and operation thereof. Pro- 
vided, this act shall not apply to crossings of side tracks 


only. 

See 4. Whenever interlocking or other safety de- 
vices are constructed and maintained in compliance with 
Section 2 or 3 of this act, then and in that case it shall 
be lawful for the engines and trains of such railroad, or 
railroads, and the cars of such electric railroad to pass 
over said crossings without stopping; any law or the pro- 
visions of any law now in force to the contrary notwith- 
standing; and all such other provisions of law contrary 
thereto are hereby declared not to be applicable in such 


case. 
Section 5. Any person, company or corporation refusing 
or neglecting to comply with any order made by the said 
commissioner of railroads and telegraphs in pursuance of 
this act shall forfeit and pay a penalty of five hundred 
dollars per week for each week of such refusal and neg- 
lect, the same to be recoyered in an action of debt In 
the name of the state of Ohio, and to be paid, when col- 
lected, unto the county treasurer of any county in which 
such suit may be tried. 

Section 6. This act shall take effect and be in force from 
and after its passage. 

2. 


THE POWER PLANT AT FRESNO, CAL. 


The San Joaquin Hlectric Co. has recently com- 
pleted the installation of an electrical plant, 
driven by water power, to furnish light and power 
to the city of Fresno. The power is derived from 
water brought from the headwaters of the San 
Joaquin River, This source of supply is between 
40 and 50 miles from Fresno, the generating 
plant itself being located 35 miles away. The 
water is taken from the north fork of the San 
Joaquin River at an elevation of 2,500 ft. above 
sea level, and is conveyed partly by means of a 
channel cut in the solid rock and partly by flumes, 
to a natural reservoir. This reservoirs covers 
eight acres 10 ft. deep, and is intended as a safe- 
guard against occasional repairs to the canal. 
There are ample sites for other reservoirs should 
an increased demand for water or extended 
drought make them necessary. An emergency 
canal leads from the supply, around the reservoir, 
to a connection with the pipe down the mountain, 
so that the reservoir, in case of accident, can be 
dispensed with entirely. The steel pipe which 
leads from the reservoir down to the power 
house is 4,100 ft. long, and gives a difference in 
level of 1,410 ft.; at the bottom it is 22 ins. diam- 
eter, with a %-in. shell. The size is increased ~ 
until at the reservoir it is 24 ins. in diameter, 
and the thickness of shell is reduced to 14-in.; it 
is anchored to the solid rock of the mountain 
side by means of wire cables. The San Fran- 
cisco ‘Chronicle’ states that the pipe was built 
from both ends, and that it was very difficult to 
insert the last joint, owing to a variation of six to 
ten ins. in the length of the pipe. The junction 
was finally effected at 38 a. m. The outside of 
the pipe is protected by a coating of asphaltum; 
after the pipe was completed a workman was let 
down through its entire length, for the purpose of 
painting the inside joints. 

At the lower end of the pipe is a large steel re- 
ceiver, from which project the phosphor bronze 
nozzles for directing the streams against the 
water wheels. This receiver is 57 ft. long, by 30 
ins. diameter of %4-in. steel with butt-strap joints, 
and is designed to stand a working pressure of 
800 Ibs. per sq. in. The power house at the bot- 
tom of the hill is built of native granite, with a 


wooden roof. It is 75x80 ft., and is built on bed 
rock. The receiver and water-wheels are outside 
the main power house, the shafts passing through 
a heavy granite wall which keeps all the water 
and moisture out of the dynamo room. 

The water wheels are of the Pelton Water 
Wheel Co.’s make, 57 ins. diameter, each capable 
of developing 500 HP., at 600 revolutions per min- 
ute, under an effective head of 1,410 ft. The 
wheels are constructed with steel plate centers 
and bronze buckets, and are fitted with fly- 


Pipe Line and Power House of the Water Power and 
Electric Plant for Fresno, Cal. 


wheels 5 ft. diameter. 
vided for the exciters. 

The dynamos are of the General Electric pat- 
tern, direct connected to the motor shafts, and 
of 350 K-W. capacity at 600 revolutions per min- 
ute. The pressure at the dynamos is 700 volts, 
and is transformed to 11,200 for transmission to 
Fresno. A pressure of 10,000 volts is received 
at the end of the 35-mile line, where it is reduced to 
a commercial pressure. The entire cost of the 
plant is said to be oniy about $200,000. We are 
indebted to the General Electric Co. for the ac- 
companying cut. 


Separate wheels are pro- 
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THE CORONER’S VERDICT ON THE VICTORIA BRIDGE 
DISASTER. 


Since our issue of June 18 we have received 
the report (published in the Victoria “Daily Col- 
enist’’) of the coroner’s jury which investi- 
gated the Victoria bridge disaster, in which 55 
persons lost their lives. The facts in connection 
with this accident and the general verdict of the 
coroner’s jury we published on June 18, but the 
investigation made by the coroner’s jury and the 
full verdict which it rendered reveal so many ob- 
ject lessons with respect to how not to conduct a 
city’s engineering work, that we reprint some 
extracts. 

The following is the report of the testimony of 
Mr. E. A. Wilmot, the City Engineer, when re- 
called to the stand on the closing day of the in- 
vestigation: 

He bad not absolute charge of his department. It had 
been the custom of chairmen of the various city depart- 
mets to give directions regarding works coming under 
them; in matters not considered to require particular 
knowledge of engineering the chairmen have not con- 
sidered it necessary always to consult him. He had no 
letter of instructions defining his duties; he had made 
recommendations, sometimes to the street committee, 


that bad not been earried out. He recalled one instance 
where his plans were interfered with; he had prepared 
plans for a bridge on the Lansdowne road and the work 
was not carried out according to them; the street com- 
mittee had power to ignore his work. He had no power 
to carry out work irrespective of the council—the council 
reserved the right to dismiss his assistants without his _ 
ecnsent. This had inconvenienced him sometimes, and 
he had not the same authority over his subordinates as 
if he appointed them himself. He had been consulted 
abeut the appointment of his subordinates, but nov 
alwiys. Cox, the city carpenter, was in the city's 
employ before witness became city engineer; streets, 
sidewalks and bridges all came under Wilson (Street 
Superintendent) now. Witness’s duties were too numerous 
to allow him time to thoroughly inspect the bridges. 
There was more work for him to do than he could ac- 
complish in office hours. He had never had a vacation 
since he had been appointed, not that he had been re- 
fused, but he had felt he had not time to take one. 


The following is extracted from the Coroner’s 
charge to the jury: ‘ 


The jury should consider whether or not any fre« 
sponsibility rested on the tramway cempany, if, when 
they increased the size of the cars they took no precau- 
tions. The company seemed neither to have consulted 
the city engineer nor to have tried to find out if the 
bridge was safe. Then the jury must find out if the 
bridge was maintained in a state of safety by those re- 
sponsible for it. There was not the least doubt that the 
bridge had been utterly neglected from the time that it 
was built and there had been no proper inspection of it. 
Whose duty was it to keep the bridge in a state of 
safety? The mayor and council acted in exactly the same 
capacity as the government of the country, and so were 
primarily responsible for the safety of life and property 
in the city. Their responsibility was generally shifted to 
the shoulders of the servants under them, but in this 
particular instance there was quite a difference of 
opinion—some witnesses held that the responsibility of 
looking after the bridge fell on the city engineer, others 
that the city carpenter had it under his charge. It had 
been stated in evidence that the city engineer never had 
his duties explained to him or definitely defined, and 
moreover, it had been shown that he was completely 
under the thumb of the council and the streets com- 
mnittee, and it was shown tkat his recommendations to 
the council have at times been completely ignored. For 
instance, the probability :s that if his advice had been 
taken about putting in iron floor beams when the bridgs 
was repaired in 1892 there would have been no. inquiry 
like this to-day. Under the circumstanees the coroner 
could not see how the engineer should be held responsible. 
A man to be responsible must have full control of tat 
fcr which he was responsible. As to the city carpenter, 
it was too absurd to hold him responsible for Point 
Ellice bridge. An ordinary mechanic could not be ex- 
pected to do the work of a skilled engineer. Then again 
had the city council taken any steps to have the prides 
inspected? The only thing that could be found in this 
connection was a report by Cox (the city carpenter) jast 
year stating that the bridge was in good condition; and 
as the city council seemed to be satisfied with that re- 
pert, it seems to show that they looked upon Cox as re. 
sponsible. As to the exact cause of the accident. 
whether it was a floor beam or a hanger to go first 
mattered not. The cause of the acident was undoubtedly 
the neglect to maintain the bridge in an efficient state to 
do the werk put upon it. 


The following are the facts of the verdict ren- 
dered by the jury of principal interest: 


The accident was the result of the sudden collapse of 
the eastern Whipple truss of the said bridge, and was 
caused by the weight of car No. 16 of the Consolidated 
Electric Ry. Co. and its immense load of passengers. | 
which was in excess of the capacity of the bridge in ane 
tion as originally constructed, and that the said Consoli- 
dated Electric Ry. Co. is guilty of negligence in not hav- 
ing taken proper precauticns for the safe conduet of its 
passengers accordingly. It is the duty of all corporations 
of this kind to see that all roads and bridges over which | 
it passes are in a safe condition. 

That car No. 16 was dangerously overloaded with pas- 
sengers, and in the interest of public safety it is impera- 
tive that restrictions should be imposed upon the traffic 
of this and similar corporations in the future. ; 

That the city council having assumed control of the said 
bridge, it was manifestly their duty to the public to main-— 
tain it in a proper state of repair and efficiency, and to 
take steps to restrict the traffic of the said railway com- 
pary within the limits of safety. i 

If they do not possess this power legally, it was and is” 
their duty to obtain this power by legislation. ; 

We desire to call attention to and to condemn the sys- 
tem of public works which has been and we believe now 
is in vogue in the public works department of the city. 
We find that the city engineer and heads of departments 
under him who should be held personally responsible for. 
the good and efficient execution of the details of their 


department, are so hampered and interfered with by un- 
technical, elective superiors, that they are without au- 
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thority necessary to carry on their work, and are conse- 
quently without responsibility. 

We further find occasion, in the interests of public 
safety, to call attention to the fact that the government 
department under which this bridge was conducted did 
not exercise proper supervision over the construction of 
Same, particularly in the matter of ironwork. We find 
that the specifications call for weldless iron, but that the 
ironwork is in almost all cases welded, and in many cases 
of inferior quality, and that the factor of safety provided 
for in the specifications is an unknown quantity. 

It is quite evident from the evidence produced before us, 
that the primary cause of the accident was the breaking 
of one certain iron hanger, resulting finally in the col- 
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LOCOMOTIVE COUNTER-BALANCING.* 


The purpose of adding counter-balance weights to the 
driving wheels of locomotives is to prevent or minimize 
the strains and vibrations caused by the momentum or in- 
ertia of the moving parts attached directly or indirectly to 
them. These are of two kinds, revolving parts and recip- 
rocating parts. The revolving parts can be counter-bal- 
anced by weights attached to the wheel to which they 
belong. The reciprocating weights can only be balanced 
in one direction by adding weights to the driving wheels, 
as all weights added after the revolving parts are balanced 
over-balance the wheel vertically, exactly to the same ex- 
tent that they tend to balance the recoprocating parts hor- 
izontally. This over-balance exerts a pressure upon the 
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anced weight of the reciprocating parts on one side of en- 
gine as balanced on these roads is 1-450 of their total 
weight. The upper line marked 1-360 represents the ratio 
of unbalanced reciprocating parts on one side to the total 
engine weight, recommended by Mr. G. R. Henderson, 
Mechanical Engineer of the Norfolk & Western R. R., in 
an admirable report on this subject, made to Mr. R. H. 
Soule, about a year ago, and to which your committee is 
indebted for valuable data and suggestions. Mr. Hender- 
son proposes the following formula for expressing the rela- 
tion between the unbalanced reciprocating parts and the 
total weight of the engine: 
wt 
Wr = — 
360 


182.204 


Grade 2.56% _ — 


DSSS SIS SSS SISO 


Sp 


Web 36% 


SA) aa rig 


a 
LOBOS Bible 
4 


J 
2 


General Elevation. 


ei 
seni 


ype 
ieee cede awe, 


Po 100K 100-100" 
6 F 8 


Dee 


on Ee a 


Sill 
i 


On Sidewalk: /00/bs. per sq. ft, 


On Roadway: do., or iqo00 
Oneach Electric lar Tratk=. & 
1000Ibs.perlin. ft, OF “yeie—p5t 


On Sidewalk: 80lbs,per sq. ft 
I { On Roadway: 80" non 1 


10,0009 "10.000, 
ool Tiaoo= 5 


Oneach Electric Lar Track :10001bs per lin ft 
NS “Tid 


For Hpi 
Latt Girder 
&& 88 88 Spans, 


bf Trusses. 


ENo, News. 


Cross Section at Center of Span. 


NEW BRIDGE OVER THE SCHUYLKILL RIVER IN FAIRMOUNT PARK, PHILADELPHIA. 


lapse of the bridge; said hanger being part of the original 
construction. 

We find, therefore, that the Consolidated Electric Ry. 
Co. are primarily responsible for the accident, and that 


the city council is guilty of contributory negligence. 
me 


A NEW BRIDGE OVER THE SCHUYLKILL RIVER IN 
FAIRMOUNT PARK. 


We show herewith a general elevation and 
eross-section of a new bridge which is to be 
erected across the Schuylkiil River in Fairmount 
Park, Philadelphia, by the Fairmount Park 
Transportation Co., of which Mr. Russell Thayer, 
Jr., M. Am. Soc. C. E., is Consulting Engineer. 
Special attention has been paid in the design of 
the bridge to secure an artistic effect. The con- 
tract for the structure has been awarded to the 
Phoenix Bridge Co. The weight of metal work 


rail directly proportional to its weight and to the square 
of its velocity. At high speeds this pressure, which is 
added to the weight of the driver on the rail, may become 
great enough to injure track and bridges. 

In consideration of the above, your committee have 
formed the rules which follow after full consideration of 
the following fundamental principles: 

1. The weight of the reciprocating parts that are left un- 
balanced should be as great as possible, consistent with a 
good riding and smooth working engine. 

2. The unbalanced weight of the reciprocating parts of 
all engines for similar service should be proportional to 
the total weight of the engine in working order. 

3. Total pressure of the wheel upon the rail at maximum 
speed when counter-balance is down must not exceed an 
amount depending upon the construction of bridges, 
weight of rail, etc., and when counter-balance is up the 
centrifugal force must never be sufficient to lift the wheel 
from the rail. 

A majority of railways answering the committee’s cir- 
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Weight of Engine in Working Order, Ibs. 


RELATION BETWEEN WEIGHT OF LOCOMOTIVE AND WEIGHT OF ITS UNBALANCED RECIPROCATING 
PARTS. 


in the structure will be about 6,000,000 lbs., and 
_the total cost, including foundations, is estimated 
at $375,000. It will be seen that the electric car 
tracks are entirely separated from the roadway, 
and that guard rails are provided beside each 
|track, These features, and the manner in which 
the bridge is proportioned for its live loads, are 
of interest in connection with our editorial re- 
‘marks on the Victoria bridge disaster in our issue 
jot June 18. 

We are indebted to Mr. John Stirling Deans, 
\Coiee Engineer of the Phoenix Bridge Co., for the 
‘drawing from which our illustration is repro- 
\duced. 


| 


cular leave unbalanced one-third of the reciprocating 
parts. In order to see how nearly this method makes the 
unbalanced weight of the reciprocating parts proportional 
to the total weight of the engine, we have plotted on the 
accompanying diagram the relation between the unbal- 
anced reciprocating weight on one side, and the total 
weight of 75 road engines in actual satisfactory service on 
seven different roads. On the same diagram are drawn 
lines, all the points in which are proportional to the total 
engine weights laid off on the horizontal. The first line 
marked 1-450 is drawn through about the average of all 
the points plotted, and indicates that the average unbal- 


*From a committee report presented at the annual con- 
vention of the American Railway Master Mechanics’ As- 
sociation. : 


Wr = the weight of the unbalanced reciprocating parts on 
one side; 
Wt = the total weight of the locomotive in working order. 

From the data obtainable, we believe this formula al- 
lows a greater proportion of the reciprocating parts to re- 
main unbalanced than present good practice will warrant. 

The intermediate line marked 1-400 on the diagram in- 
dicates the average maximum of unbalanced weight of re- 
ciprocating parts in locomotives now in service on various 
roads. From actual tests of locomotives so balanced in 
fast passenger service, we recommend it as a safe formula 
for the maximum limit of the weight of the unbalanced 
proportion of the reciprocating parts on one side. 

In formulating the following rules it is assumed that the 
driving wheels are finished and mounted on their axles 
with pins in place. 

In designing new locomotives the proper counter-balance 
weight should be calculated and cast into the wheel cen- 
ters as follows: Place the center of gravity of counter 
weight opposite the crank pin as far from the center as 
possible, and have it come as near the plane in which the 
rods move as proper clearance: will allow. To obtain 
weight of the reciprocating parts and detachable ‘revolving 
parts, proceed as follows: 

Reciprocating Parts.—Take the sum of the weights of 
piston complete, with packing ring, piston rod, crosshead 
complete, and the weight of the front end of the main rod 
complete. Weigh each end of rod separately supported. 

Revolving Parts.—Weigh the back end of the main or 
connecting rod, and each end of each side rod complete, 
separately supported. The sum of the weights so found 
which are attached to each crank pin are the revolving 
weights for that pin. 

Rules for Counter-Balancing Locomotive Driving Wheels. 
—l. Divide the total weight of the engine by 400; sub- 
tract the quotient from the weight of the reciprocating 
parts on one side as found above, including the front end 
of the main rod. 

2. Distribute the remainder equally among all driving 
wheels, adding to it the weight of the revolving parts for 
each wheel. The sum will be the counter-balance required 
if placed at a distance from the wheel center equal to the 
length of the crank. 

Counter-balance weights added to old wheels should be 
generally cast in two parts, fitted between spokes and se- 
curely bolted with the ends of bolts riveted over the nuts, 


’ Increased weight of counter-balance can be obtained when 


necessary by coring out cast iron and substituting lead, or 
in other ways replacing cast iron with a denser material. 
Cautions and Limitations.—If we assume that the maxi- 
mum speed in miles per hour of the driving wheel of a lo- 
comotive equals its diameter in inches, it can easily be 
shown (see Appendix) that if such wheel is over-balanced 
by an amount W, at its maximum speed, this over-balance 
will increase and decrease the wheel pressure on the rail 
each revolution 38.4 times W. Or if we denote such in- 
crease pressure by P, then P = 38.4 times W, or P — 40 
W (nearly). Therefore, in order that the wheel shall never 
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leave the rail, 40 times the portion of the weight of the 
reciprocating parts added to each wheel must not exceed 
its static pressure on the rail. To insure safety it should 
not exceed 75% of such pressure. Nor should this amount, 
when added to the static wheel pressure, exceed the safe 
maximum pressure allowed on track and bridges. Loco- 
motives with rods disconnected and removed should not 
be hauled at high rates of speed. 

Make reciprocating parts as light as possible. 

Spread cylinders as little as possible. 
BE. M. Herr, W. H. Lewis, C. H. Quereau, S. P. Bush, 

Committee. 
Appendix. 


We take the following from Mr. Henderson’s report: 
“To determine the centrifugal force, we have from Weis- 


water and discharging it into the nearest water 
courses. The sewer pipes have deep and wide 
sockets, and are in 3-ft. lengths. The joints were 
calked with oakum and then cemented. Mr. Mc- 
Kenzie states that as a result of this course but 
little ground water finds its way into the sewers, 
a matter of great importance where sewage is to 
be purified, as was discussed at length in our is- 
sue of Aug. 25, 1892. 

The borough bought 80 acres of land, recom- 
mended by Mr. McKenzie, paying $35 an acre, 
or $2,800 for it. Six acres of land have been 
made into filter beds, and a portion of the irriga- 
tion area has been cleared of bushes and plowed. 


to Guatemala City, about 200 miles, in 1898, con- 
necting there with the Guatemala Central Ry., 
which is now in operation from that city to the 
port of San Jose, on the Pacific coast, a distance 
of 75 miles. 

The line has a gage of 3 ft. The track has 40- 
lb. rails for the first 18 miles, and 56-Ib. rails for 
the rest of the distance, while the 40-lb. will soon 
be replaced with 56-lb. rails. There are turntables 
at Puerto Barrios, Los Amates, Gualan and 
Zacapa; also well equipped shops at Gualan, and 
a small shop at. Puerto Barrios. A fine wharf 
has been built at this latter place, where ships 
of 5,000 tons have discharged their cargoes. The 


bach, Vol. I., page 609, the following formula: The filter beds are composed of coarse sand and equipment includes 8 Baldwin locomotives, 1 par- 
P =—.00034 U2 GR gravel. The sewage is distributed to them by lor car, 13 passenger cars (including baggage 
U =revolutions per minute, means of 15 and 12-in. main carriers. Only a cars), 30 box cars, 115 flat cars and 2 wrecking 
= a da nee part of the underdrains have been put in, but cars. The road is being built and operated by 
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and, substituting, we have, 
s? 
P =38.4 — GR, 
ad? : 


and where 
Reale 


P =38.4 — G. 
If we assume that the speed in miles per hour at its 


maximum equals the diameter of the wheel in inches, we 
have simply 


P = 88.4 G, 
or say, 
P = 40G.” 
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SEWAGE DISPOSAL BY INTERMITTENT FILTRATION 
AND BROAD IRRIGATION AT BRISTOL, CONN. 


The third town in Connecticut which has thus 
far made any attempt to treat its sewage before 
discharging it into some stream or other body of 
water is Bristol, Conn. Meriden led off with an 
intermittent filtration and broad _ irrigation 
scheme, and later Bristol has followed its ex- 
ample. Between the dates of putting these plants 
in operation a station for the manufacture of 
sodium hypochlorite by the Woolf electrical pro- 
cess was installed at Danbury, Conn., and this 
has been used to disinfect the sewage before it 
discharges into the river. The city has been or- 
dered by the courts to keep the sewage out of the 
river after May 1, 1897.* 

The work at Bristol has been done by the bor- 
ough, the population of which was not separately 
returned by the last census. In 1890 the whole 
town had 7,382 inhabitants, against 5,347 in 1880. 
A gravity water supply was introduecd by a pri- 
vate company in 1895. 

Early in 1892 riparian owners began to bring 
suits to restrain the discharge of crude sewage 
into a stream flowing through the town. The 
suits were withdrawn, on agreement that a sew- 
erage and sewage disposal system should be built. 
During the year 1892, Mr. T. H. McKenzie, M. 
Am. Soc. C. E., now of Hartford, Conn., was en- 
gagedto makepreliminary plans andestimates for 
a seweragesystem, with recommendations as tothe 
best methods of sewage disposal. This he at once 
did, but delays in securing legislation and pre- 
paring detailed plans prevented the execution of 
the work for about three years. 

During 1895 there were constructed 91% of the 
proposed 15 miles of sewers, and part of the land 
was prepared, the latter being put in use on Dec. 
20. The separate system of sewerage was put 
in, with underdrains for collecting the ground 


*The Meriden plant was described in Engineering News 
for July 18, 1895, and a small Woolf plant at Brewsters, 
N. Y., a few miles from Danbury, was described in our 
issue of July 138, 1898. 


a portion of the irrigation area will be graded 
during the summer of 1896. Mr. Albert Mun- 
son is superintendent of sewers. 

We are indebted to Mr. McKenzie for the 
greater part of the above information, some of it 
being taken from a paper by him in the last re- 
port of the Connecticut State Board of Health. Mr. 
McKenzie and Prof. Herbert E. Smith, Chemist of 
the Board, have been authorized to make studies 
of the work of the Bristol disposal area. Mr. 
McKenzie is the engineer member of the State 
Board of Health. 
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THE GUATEMALA NORTHERN RAILWAY. 


One of the important railway projects now be- 
ing carried out in Central America is the Guate- 
mala Northern Ry., which extends inland from 
the port of Puerto Barrios, on the Atlantic coast 
(Gulf of Honduras), following the valley of the 
Motagia River, and being practically parallel 
wita the Honduras frontier. This line was com- 
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Fig. 4.—lap Showing the Guatemala Northern Ry. and 
Guatemala Central Ry. 


menced by the government in 1883, when Gen. 
Rufino Barrios was President. After his death, 
in 1884, work was suspended, with only three 
miles of track laid. The enterprise remained 
dormant until 1898, when President Reyna Bar- 
rios entered into a contract with Mr. Silvanus 
Miller, M. Am. Soc. C. Is., for the completion of 
the first 20 miles. Since then, by several contracts 
with Mr. Miller, the construction has been stead- 
ily continued, and the line is now open for traffic 
from Puerto Barrios to Gualan, 80 miles. In 
July it will be opened to Zacapa, 101 miles, and 
by October it is expected to be in operation to “El 
Rancho,” 184 miles from Puerto Barrios. The 
road is intended to form a part of a transcon- 
tinental route, and will probably be completed 


accompanying profile of the road, and for a copy 
of the schedule of train service between Puerto 
Barrios and Gualan, 79.8 miles. There are 11 
intermediate stations, with from 370 to 2,300 ft. 
of sidetrack at all but the last three stations. 
There is a mixed train daily each way. The train 
from Gualan leaves at 6 a. m., and reaches Puerto 
Barrios at 11.10 a. m.; the return train leaves at 
1 p. m. and reaches Gualan at 6.10 p. m. The 
average rate of speed is, therefore, about 15 miles 
per hour. On Tuesdays a mail train leaves Puerto 
Barrios at 6 p. m., reaching Gualan at 11.10 p. m., 
and on Wednesday it leaves at 12.30 a. m., reach- 
ing Puerto Barios at 5.40 a. m. The grades are 
in general easy, with the exception of summit 
grades of about 8% near the coast, and about 
1.6% towards the inland range. 

The Guatemala Central Ry. is 75 miles long, 
with maximum grades of 3% and minimum curves 
of 15°. The track has 54-lb. rails, laid on wooden 
ties, 24 ins. c. to c., in stone and blue gravel bal- 
last. The rails are laid with broken, suspended 
joints, spliced by 20-in. angle bars. The ties are 
partly of California redwood, 78 ins., 8 ft. long, 
and 7X7 ins., 6 ft. long; and partly of native 
hardwood, 6x8 and 6x7 ins., 6 ft. long. The 
locomotives weigh about 45 tons. 
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THE SUEZ CANAL TRAFFIC in 1895 was very pros- 
percus, and the earnings amounted to $15,685,222, an 
increase of $859,810 over those of 1894. The total receipts 
were abcut $16,140,000, and the total expenditures about 
$7,500,000; the cost of widening and deepening having 
been $782,000. The number of vessels was 3,434, with 
an aggregate tonnage of 8,448,383 tons, while 95% of these — 
vessels used the electric light to enable them to con- 
tinue their passage at night. The average length of trip 
was 19 h. 18 min., of which 16 h. 18 min. were occu- 
vied in steaming through the canal. Of the 3,434 vessels, 
1,250 had a draft of over 23 ft., and of these 228 had a 
draft of 24 ft. 8 ins. to 25 ft. 8-ins., the latter being 


the maximum draft allowed by the navigation ruies. 
é % 


THE WATER POWER CANAL at Sault Ste. Marie, 
Mich., is now projected on a smaller scale, and it is 
said that the Lake Superior Power Co. has abandoned its 
plans for a 400-ft. canal in favor of a canal 250 ft. wide, 


the right of way for which has been nearly all acquired. 
po aA we He ea 


A BOILER EXPLOSION occurred on June 29 at Hous- 
ton, Tex., which killed three persons and injured a fourth. 
The main shell of the boiler, which was a small one, used 
in a newspaper office, is stated to have been thrown 300 
ft. from the boiler house through the brick wall of the 
office of the Southern Pacific Ry. Co. W. G. Van Vleck, 
Manager of the Atlantic System, was seriously injured. 
The accident is supposed to have been caused by low 
water in the boiler.——On June 25, at Hazelton, Pa., three 
of a battery of six boilers exploded simultaneously. The 
boiler house is reported as totally destroyed and the re- 
maining boilers were twisted and distorted. The engineer 
was only slightly injured. 
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A REVOLVING SEMAPHORE SIGNAL. 


One of the latest novelties in railway signals 
is the Bezer revolving signal, the principle of 
which is that if the signal is moving the train 
may move, while if the signal is stationary the 
train must come to a stop. The signal post car- 
ries a horizontal arm which supports a box con- 
taining the mechanism. On the front of the box 
is a signal arm pivoted at its center (like the 
semaphore blades on some of the English rail- 
ways), while from the top of the box projects a 
spindle carrying the lamp. The mechanism is 
operated by electric batteries of the Gordon & 
Burnham make, placed in a box at the foot of 
the post, and which are being continually 
charged from a primary battery, which is in 
turn charged from chloride storage batter- 
ies in a well near the _ track. A track 
circuit effects the connection between the batter- 
ies of each signal, and only one line wire is re- 
quired, As the train passes a signal the arm ceases 
to revolve, while the arm on the next signal ahead 
(the block being clear) begins to revolve, making 
about ten revolutions per minute. The lamp has 
four bulls-eyes, two red and two white, and forms 
an intermittent flashing signal. The arrange- 
ment of the gearing and mechanism is such that 
the arm will always stop in a horizontal position, 
with the lamp showing a fixed red light. Should 
any failure, however, cause the arm to stop in 
any other position and the lamp to show a white 
light, the signal would still indicate danger from 
the fact of the arm and lamp being stationary. 
No spectacle is required, the only glass in the 
signal being the bulls-eyes of the lamp. 

There are three of the signals now in service on 
the Delaware, Lackawanna & Western R. R., near 
Kingsland, N. J., and they were inspected a few 
days ago by a party of engineers and railway 
men. At the drawbridge is a mechanical or man- 
ual signal, and as soon as this has been set at 
“track blocked” by the passage of a train, the 
first automatic signal, %4-mile in advance, begins 
to revolve (indicating ‘‘track clear’). As the train 
passes this signal, the motion ceases (indicating 


Safety. 


Danger. 


Bezer’s Revolving Semaphore Signal. 


“track blocked”), while the second signal be- 
gins to revolve. The block sections are %4-mile 
long. The normal condition of the signals is at 
rest, fulfilling one of the cardinal principles in 
signaling; namely, that the signals should nor- 
mally indicate danger. Any failure of the wires, 
batteries, connections, ete., also cause the signal 
to stop and indicate danger. 

The system is simple and inexpensive, and the 


_Signals above mentioned have been in service 


through the past winter. The system may be 
worked automatically, as above described, or may 
be operated from a signal tower; the inventor is 


“~cleari”” 


in favor of haying tower men at intervals, the 
semaphore arm working automatically in all cases. 
The system is claimed to have the advantage of 
the electric slot, without the electrical joint or 
connection which may introduce an element of 
uncertainty in an electrically slotted position sig- 
nal. On a four-track road, the signals might be 
placed on opposite sides of the two posts, thus 
avoiding the expense of bracket posts, while 
the fact of the lamps being thus 6 ft. apart would 
preclude any liability to a confusion of signals. 
‘The mechanical part of each signal (as distin- 
guished from the,electrical part) is interlocked 
with the next signal beyond, so that in case of a 


DIAGRAM OF FROG AND SWITCH VALUES. 


The formulas involved in frog and switch work, 
though not complicated in themselves, are very 
often a trouble to engineers and involve the ex- 
penditure of considerable time in getting at and 
working out the formulas for each particular case. 
We publishherewitha usefuland practical diagram, 
prepared by Prof. Malverd A. Howe, of the Rose 
Polytechnic Institute, Terre Haute. Ind., giving 
at a glance the values of the various lengths, etc., 
for any given number of frog, and no ‘‘mathe- 
matics” are required beyond a few simple multi- 
plications. If the frog number is not known ‘t 
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DIAGRAM OF FROG AND SWITCH VALUES. 


failure of any signal to indicate “track blocked” 
no two consecutive signals will indicate “track 
If an engineman finds a signal (1) at 
“track blocked” he waits the time limit or gets a 
clearance card and then proceeds. If he finds the 
next signal (2) at “track clear,’’ however, he re- 
gards this only as a “caution” signal, as it may 
have failed in action, and have thereby set Nos. 
(1) and (8) at danger, in which case he may find a 
train standing at (3). 

This system is the invention of Mr. Henry Bezer, 
Signal Engineer, of New Rochelle, N. Y., whose 
address for the present is at Kingsland, N. J. 


can be ascertained by measuring 1 and b and 
dividing the former by the latter. Ihe results are 
exact enough for all practical purposes, as shown 
by the following comparison between the for- 
mulas given on the diagram and Parson's for- 
mulas: 


Howe and Trautwine. Parsons. 
Frog number =n. Frog number =n. 
No. 5. No. 10. No. 5. No. 19. 

ft ft. ft. ft. 
A ©9.42n),. 47.10 94.20 47.08 94.16 
de (==4, 0 nc 23.55 47.10 23.78 47.20 
Lh CG28 ny): . 14.00 28.00 14.00 28.00 
AGH=G-OG Tite oe as S8:8S 66.66 33.37 66.62 
R (9.42 n’).. .. ...235.50 942.00 235.42 941,67 


WEATHER TABLE FOR MAY, 1896. 


(Furnished to Engineering News by the Department of Agriculture.) 


Temperature. Wind. Precipitation—rain or 
(Degrees Fahrenheit.) ae , melted snow—inches, 
Stations. eile: per hone: rear 
. he | Ea ae re |, Heaviest No, of 
Average. Max. | Min. |Range. | - Total. in rain 
_ . Average.| Max. | velocity. | 24 hours, fave, 
| 

{ Northfield) Vtine doe. 56.2 88 29 59 9.5 38 Ss 1.44 0.30 11 
mm Portland Mei aces oc 55.0 92 39 57 7.2 yi WwW 3.21 1.51 9 
val Now. York City...:... 63.8 91 43 48 12.9 52 SW Z01- | 0.58 11 
ra} Pittsburg, Pa........ | 69.2 90 50 40 6.1 27 WwW 3.91 1.02 Wi 
= | Chicdeo tive... sac | 65.5 89 46 43 18.5 62 8 4.16 1.47 10 
iB 4 Omaha, Neb......... 66.9 88 48 40 8.9 36 NW 9.51 1.82 18 
is St. Paul, Minn....... 63.4 87 Al 46 9.0 36 WwW 4.67 1.52 LD 
=" te Duluth; Minn jasiceee 53.3 88 38 50 11.0 42 SW 5.18 1.43 17 
s Bismarck, N. Dak.... 57.3 92 34 58 bth’ 44 NW 1.98 | 0.88 17 
We AVOLAZOs. occirciee aris 61.2 89 40 49 10.6 40 AOU | Ael7 14 
( Washington. D. C,... 68.8 94 42 52 6.1 54 SW 2.26 0.87 14 
= Louisville, Ky........ 72.6 94 54 40 em! 36 WwW 4.32 1.29 15 
x St Louis, Mo......... 73.0 91 56 35 10.6 80 NW. 9.12 3.08 15 

a= Savannah, Ga........ 77.6 97 55 42 7.3 22 NE 4.30 1.59 
io) | Kansas City, Mo..... 69.6 89 48 41 9.5 32 NW 5.81 1.90 14 
a4 Jacksonville, Fla.... ils & 95 53 42 TA 29 8E 1,24 0.63 i 
<= | Chattanooga, Teun.. 74.0 92 55 37 5.7 46 Ww 3.76 1.14 8 
| New Orleans. La..... 778 92 65 27 6.8 25 N 2.80 0.85 a ta 
= Memphis, Tenn...... 76.4 92 58 384 8.6 42 SW 2.49 1.12 8 
e Palestine, Tex. ...... 76.6 93 59 34 7.8 39 SW 4.13 1.81 6 
L AV@TAge, sc0sesccees) |. 74.4 93 54 38 TAs 40 4.02 1.43 11 
o if Helena, Mont.......¢ 46.6 75 | 29 46 9.1 36 SW 2.25 0.91 14 
= Port Angeles, Wash.. 49 0 69 | 33 36 6.7 38 WwW 0.72 0.20 12 
m | San Francisco, Cal .. 56.3 91 45 46 12.4 41 W 0.73 0.34 5 
o Salt Lake City, Utah. 51.4 88 30 58 6.7 48 W 3.67 1.35 15 
a ] Santa Fe. N. Mex.... 58.0 86 31 55 89 39 Sw 0.27 0.20 3 
&.| Denver, Colo......... 58.8 86 32 54 9.3 42 E 1.27 0.67 8 
% | Yuma, Ariz.......... | 768 |112 | 49 | 63 84 | 38 Nw | Trace. | Trace 0 
FE | Average,...cocsses. | 56.7 87 al 86 51 8.8 40 1.27 0.52 8 

| 
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THE ANNUAL CONVENTION OF THE AMERICAN RAIL- 
WAY MASTER MECHANICS’ ASSOCIATION. 


We gave on pages 420, 421 of our last issue the report 
of the first two days’ sessions of the 29th annual conven- 
tion of this association, held at Saratoga, N. Y., June 22, 
23 and 24. On the concluding day of the convention the 
special committee on the Stevens Institute scholarships 
reported proposed amendments to the constitution, mak- 
ing these open first to the sons of members or deceased 
members of the association, and if there are not enough 
of these to fill the vacancies then the scholarships will 


be open to other railway employes or their sons. This 
amendment will be voted-on next year. 
On motion of Secretary Sinclair the by-laws were 


amended so that the meeting next year will begin on the 
third Tuesday in June. It has opened for some years past 
on the Monday following the Master Car Builders’ con- 
vention. 

The Apprentice Boy. 


The committee on this subject was instructed to report 
on the best method of training apprentice boys and on 
what means can be adopted to improve their technical 
education. The committee sent out circular letters inquir- 
ing concerning the system in use for training apprentice 
boys, and received over 300 answers, indicating that the 
topic is one in which the members generally are more 
interested than in almost any of the mechanical subjects 
which are commonly considered by the association’s com- 
mittees. The report opened as follows: 

Your committee believe the necessity of the times 
change the environment of the apprentice as well as the 
mechanic. With the passing of the small shop with a few 
boys, bound under written agreements and bonds signed 
with legal formality, there must be a new era for the 
apprentice. 

We see with the modern corporations a breaking down 
of the old method of shop organization, suitable for the 
fathers and grandfathers, but no longer suitable for pro- 
gressive organization. While in the past it may have been 
possible to hold a boy bound under agreements, such 
methods do not answer with great corporations, such asour 
railroads are fast becoming, extending through several 
states, with their aggregation of shop. employees gathered 
from the heart of great cities, from the suburban dis- 
tricts, and sometimes from small villages which are 
almost dependent on the corporation for their existence, 
the bond gives way to a comity. The boy is taught fidelity 
and is given examples in the principles of loyalty, and 
the time is fast approaching when the young man will feel 
a loyalty to the corporation second only to the state or 
church. To bring about this is the duty of men handling 
large bodies of workmen. 

Concerning the ratio of apprentices to mechanics, the 
replies received by the committee varied widely. On the 
whole the committee was of the opinion that in the or- 
dinary railroad shop the best results are obtained by 
the employment of one apprentice to five able mechanics. 
To the question: ‘‘Have you a system of technical in- 
struction for apprentices?’’ the replies showed a gratify- 
ing number of evening schools in mechanical drawing 
and mathematics. With most of these schools, however, 
no effort is made to the further advancement of the 
pupils after completion of the school work. 

The committee then submitted schemes for the technical 
instruction of railway shopmen and apprentices proposed 
by Prof. W. F. M. Goss, of Purdue University, and Mr. 
I. H. Howerth, Class-Study Secretary of the University 
Extension Department of the University of Chicago. It 
also called special attention to the advantages offered by 
Railroad Y. M. C. associations, to the lecture study 
course of the University of Chicago, and to the proposed 
organization of the Purdue Mechanics’ Institute. In the 
discussion President Smart, of Purdue, who was present, 
explained in some detail these mechanic’s lecture courses 
which Purdue is about to organize. 

Mr. Forsyth (C. B. & Q.) criticized the committee for 
not preparing and submitting a system of instruction for 
apprentices. On his motion it was voted that the subject 
be continued with instructions to the committee to recom- 
mend a course of shop training for machinists’ apprentices 
or other apprentices in locomotive shops, and also to 
make definite recommendations for the technical educa- 
tion of shop apprentices. 4 

The discussion continued for some time, bringing out 
among other things the value of the work being done by the 
correspondence schools, the fact that mathematics and 
drawing are of much less importance than instruction 
in physics, and that lectures to young apprentices can- 
not take the place of systematic personal instruction. 


Subjects for Committee Reports in 1897. 
The committee reported the following list of subjects for 
consideration at the convention of 1897: 


1. What kind of metal should be used in locomotive 
cylinder valve seats and slide valves; as hard as can be 
worked, medium, or soft? and should the hardness of the 
metal tor valves and seats be the same? or should one 
be harder than the other? ‘ 

2. Which is the most economical, a planished iron boiler 
jacket, or a boiler jacket made of common sheet iron, or 
sheet steel, painted? The general appearance, first cost, 
and cost of maintenance to be considered. 

3. For anthracite and bituminous burning engines en- 
gaged in passenger and freight service, what should be the 
ratio of grate area to total heating surface, and to cylinder 
volume? For such engines, what is the best ratio between 
the diameter of cylinder, and length of steam port? 

4, What is the best method of securing erank pin col- 
lars used in connection with solid rods. 

5, Committee to report as to whether it would be ad- 
visable and practicable to introduce piece work in con- 
nection with locomotive repairs. Also best method of ar- 
riving at prices for the different operations, 


6. Have cast steel driving wheel centers any advantage 
over cast iron, other than the reduction in weight? 

7. What classes of work in an ordinary locomotive re- 
pair shop can best be performed with air motors, and 
what is the relative convenience and economy of air 
motors for such work, as compared with motors driven 
by electricity, or steam? When air motors are used, 
should the shape of the cutting edge of drills, reamers, 
etc., be changed from the ordinary practice? 

8. Is it desirable or economical to use extended piston 
rods for cylinders more than 18 ins. in diameter in the sim- 
ple American type of locomotive? How should such rods 
be carried through the front cylinder head, and what 
means should be provided for supporting the weight? 
What provision should be made for keeping dirt and dust 
from this piston rod? 
he What is the best material for piston rods, iron or 
steel? 

10. Can cast steel be used successfully for eccentric 
straps, and is it superior to cast iron for this purpose? 

11. Best construction and material for a locomotive 
pilot, to be used in connection with M. C. B. coupler. 

12. A revision of the air brake instruction rules. The 
committee to work with a similar committee appointed 
by the Master Car Builders’ Association and to make 
a joint report to both associations. 


Driving Box Wedges. 


From the report and discussion upon this subject, it ap- 
pears that practice is tending toward the disuse of the. 
old-fashioned wedges for driving boxes, and toward the 
use of fixed jaws with liners between the jaws and the box 
to take up the wear. With narrow bearing surface, how- 
ever, frequent adjustment of the liners are necessary to 
keep the locomotive in good condition. 


Steps and Handholds. 


The gist of this report was that from the investigations 
made by the committee, it appeared that the majority 
favor the placing of steps on the front corners of the 
tender, but not on the rear corners of the engine as well. 
This tender step should be a wide double step, to accord 
with the practice of the majority of roads. Various other 
standard locations for steps were proposed and finally the 
committee recommended that to insure comparative safety 
the form and location of locomotive steps and handholds 
should be so nearly uniform that in mounting or alighting 
one could, even in the dark, readily locate with his feet 
and hands, all the steps and handholds of any locomotive. 


Miscellaneous. 


The report of the committee appointed to advise the 
proper angle for swing-beam hangers in locomotive trucks 
was read by Mr. Mackenzie. On motion the committee 
was continued another year with instructions to have rail- 
ways make experiments during the year and report re- 
sults to the committee. Practically the same course was 
taken with the report of the committee on locomotive 
grates. Neither this nor the preceding paper were in type, 
hence discussion of them was practically impossible. The 
report on standard thickness for engine truck wheel flanges 
was then presented, and the common sense of the report 
so commended it to the members that the changes rec- 
ommended were at once made. 

The committee on standard sizes for locomotive boiler 
tubes then presented its report that the association’s 
standard specification for locomotive iron boiler tubes be 
changed to read as follows: 

Tubes 2 ins. Outside Diameter.—.095-in. thick and 
weight at least 1.91 lbs. per ft.; .110-in. thick and weight 
at least 2.19 lbs. per ft.; .125-in. thick and weight at 
least 2.47 lbs. per ft.; .135-in. thick and weight at least 
2.65 lbs. per ft. 

Tubes 24% ins. Outside Diameter.—.095-in. thick and 
weight at least 2.16 lbs. per ft.; .110-in. thick and weight 
at least 2.48 lbs. per ft.; .125-in. thick and weight at least 
2.80 lbs. per ft.; .135-in. thick and weight at least 3.01 
lbs. per ft. 

Under the heading of ‘‘Surface and Inspection,’’ ‘‘And 
must be of uniform thickness throughout, except at the 
weld, where one gage number additional thickness will be 
allowed’ be changed to read ‘‘where .015-in. additional 
thickness will be allowed.’’ 

These modifications in the standard specifications were 
adopted. 

The following was presented by Mr. W. H. Lewis and 
adopted: 

Resolved, That it is the sense of this association that 
the statement of performance of locomotives should be 
made On the basis of ton-miles of train load in lieu of 
train-miles or of loaded car-miles, as is the prevailing 
practice at present. 

Officers were then elected for the ensuing year as fol- 
lows: 

President, R. H. Soule; First Vice-President, Pulaski 
Leeds; Second Vice-President, Robert Quayle; Treasurer, 
O. Stewart. 

Messrs. John McKenna and Alexander Galloway were 
elected honorary members of the association. 

After discussing the place for holding the next conven- 
tion an informal ballot was taken with the result that 
Colorado Springs had 40 votes to 24 for all other places 
combined. 

The final adjournment was then taken. 
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A FLYING MACHINE is reported as being tested at 
Miller, Ind., by Octave Chanute, Past-Prest. Am. Soc. 
Cob: The machine is fastened to the body with straps, 
leaving the legs free, for starting, which is done by run- 
ning against the wind. It is reported that a number of 
successful trials have been made, the machine rising to a 
height of 15 ft. and sailing for a distance of 200 ft. 


BOOK REVIEWS. 


A TREATISE ON LAND SURVEYING.—Comprising the 
Theory and the Practice. By William L. Gillespie, L. 
L. D., formerly Professor of Civil Engipeering in 
Union College. Revised and Enlarged by Cady Staley, 
Ph. D., President of Case. School of Applied Science. 
Part I., Land Surveying and Direct Leveling. New 
York: D. Appleton & Co. S8vo.; cloth; pp. 4244127; 
with 427 illustrations and many tables; $2.50. 


We doubt not that to many of our readers Gillespie’s 
“Land Surveying’’. was one of the earliest and most dili- 
gently studied of their engineering text-books, and that 
they feel for it still the same familiar respect and friendly 
prejudice that one always feels for a good text-book from 
which he learns the rudiments of any science and to 
which he often refers in after years. 

We learn from the preface to this work that Part IL., 
on Leveling and Higher Surveying, was only partly com- 
pleted at the time of Prof. Gillespie’s death, in 1868. This 
work was then taken up and completed by Prof. Staley, 
and was published in 1870. Seventeen years later the two 
parts were revised and united in one volume; but it has 
been found that the class of readers who desire the 
matter contained in Part I., have seldom use for the 
geodetic work, topographic work, etc., which is discussed 
in Part II. It has therefore been decided to again sepa- 
rate the parts, and the volume before us is the new and 
revised edition of Part I. We believe it will be received 
with much favor by teachers in engineering schools, and 
will be appreciated also as a manual for daily use by 
practical surveyors. The publishers deserve high praise 
for the mechanical work upon the volume. The type is 
remarkably clear; the illustrations are excellent; the 
tables in the last 125 pages are printed on a special paper 
with a rough surface and a cream tint, so that the ieaves 
turn readily and do not show soil like the smooth cal- 
endered and dead white paper in the other part of the 
book. The cover of the book, however, is a green cloth, 
the color of which comes off when wet, and this is a 
serious defect in a book which will often be desired for 
use in the field and often will be carried in moist hands. 
We advise the publishers to change the style of their 
binding for books of this sort. 

STATE RAILROAD CONTROL.—A History of Its De- 
velopment in Iowa. By Frank H. Dixon, Ph. D., 
Assistant in Political Economy, University of Michi- 


gan. New York; Thos. Y. Crowell & Co. 8vo.; cloth; 
pp. 250; map and tables; $1.75. 


The future development of railway regulation in this 
country is possible along two lines; either government 
ownership and government management must be adopted, 
or else the policy of state and national commissions must 
be elaborated and codified so as to make their influence 
practical and useful. It is not our purpose to claborate 
this statement here, but its truth must be admitted un- 
less we are to return to the old evils of private colitrol 
alone. Dr. Dixon’s book is a useful one to the man who 
realizes these facts, for it presents in a clear and concise 
form the history—the successes and failures—of the veri- 
table struggles made by one of our great commoawea!ths 
in its efforts to evolve a just and ellicient system for 
controlling the operations of the railways within its 
borders. Iowa is the state selected, and perhaps no more 
happy selection was possible. In that state trial has been 
made of both types of railway commissions now existing 
in this country, and an opportunity is had to compare 
their workings under nearly the same conditions. Space 
will permit only the author’s general conclusions from 
this study, which are briefly: The success of a particular 
form of commission is dependent upon the character of 
the population, the industrial conditions and the geo- 
graphical location, and the multiplication of state com- 
missions is not a solution of the problem of control, put 
it must be worked out through a division of powers be- 
tween state and national commissions. 


SUBMARINE TORPEDO BOAT DESIGN is to be en- 
couraged by the French navy department, the Minister otf 
Marine having offered a prize of $2,000 for the best design 
of a submarine torpedo boat. The minimum requirements 
are a speed of 12 knots on the surfacé, with a radius of 
action of 100 miles; a speed of 8 knots when submerged, 
with a radius of action of 10 miles; two torpedoes, ready 
for launching, to be carried, and the total displacement not 
to exceed 200 tons. If there should be several good de~ 
signs submitted, additional prizes of less amount may be 
given. 


oe 


THE ARCHITECTURAL COMPETITION for plans for 
a block of model tenement houses in New York city, has 
resulted in the award of the prizes to Messrs. James E. 
Ware, Ernest Flagg and A. W. Ross. The competition was 
instituted by the New York Commission on the Improved 
Housing of the Poor, of which Mr. Richard Watson 
Gilder is the Chairman. 

eS ee SS 

A TEST OF A 24-IN. submerged cast-iron water intake, 
at Burlington, Vt., showed it to be as tight as when 
accepted, about two years ago. The pipe is nearly 
three miles long and was laid on the bed of Lake Cham- 
plain, by Mr. J. G. Falcon, of Evanston, Ill. The intake 
was described in our issue of June 21, 1894. We are 
indebted to Mr. KF. H. Crandall, Superintendent of the 
Water-Works of Burlington, for the above information. 


July 9, 1896 


ENGINEERING NEWS 


17 


ENGINEERING NEWS 


AND 


AMERICAN RAILWAY JOURNAL. 


Vol. XXXVI., No. 2. 


TABLE OF CONTENTS. 


ENGINEERING NEWS OF THE WEEK...... ...... 
A New Solid t‘ioor for Highway Bridges (illustrated). 18 
Rock River and Merrimac Bridges, Chicago & North- 

western Ry. (with inset)........-secesecseecceeene 18 
The Safe Thickness for Engine Truck-Wheel Flanges 
(illustrated)....... 
The Costa Rica Railway.... 
A German Mechanical Stoker (illustrated). . 
Steep Grades on Electric Railways : 
A Quay Wall of Iron and Concrete (illustrated). cee 21 
Garbage Disposal at Tacoma and Seattle, Wash. (il- 
PIU TOROMLD cc cictain Ak, iajeida.s Sin,00 0 = 
The Chicago Fireproof Floor (illustrated).......... 28 
Highway Commissions and Associations.........-.. 23 
A Hydraulic Shield for Shallow Tunnels (illustrated). 2? 
Methods in Use for the Analysis of Ores, Pig Iron : 
and Steel by the Carnegie Steel Co...........-+. 29 
A New Conduit Blectric Railway System (illustrated). 31 
Prospects for Railway Construction and Manufactur- 


Rt WDING sce eclee odes adn decda nevscdecrees ol 
The Strength of Monier Plates. .......+--+seeeereeee 32 
BOOM, TROVIOWS oe5 o.oo iiss vin cals too We winiensinsccceess By 

MDITORISL, NOTHS coc. cccn ners EEN ss) asae 3 OE 
Toronto’s Practice in Reaping Benefit from its Fran- 
chises—The Competition for the Newtown Creek 

Bridge—A Semi-Circular Shield for a Shallow Tun- 

nel—Opposition to the Metric System by the Master 

Car Builders and Master Mechanicss 

EDITORIAL. be 
Safety in Locomotive Boiler Construction.......- oe 25 
LETTERS TO THE EDITORS ....2 660. cess eee e ses -25-28 


Power Required to Moye Balanced Valyes—Correction 
—Result of Employing an Incompetent City Engi- 
neer—The Newtown Creek Bridge Competition—Se- 
curing Responsible Bidders on Contract Work—Some 
Recent Tests of Louisville Cement—Railway Yards 
and Terminals—Obtaining the True Meridian by an 
Observation on the Sun. 


A NEW SITE FOR THE 20,000,000-gallon driven well 
plant for Camden, N. J., has been selected at a point 
much nearer the city than the original location. This 
will save 16,000 ft. of 36-in. cast-iron pipe, for which the 
contractor allows $105,000, making the price for the new 
supply $420,000. The new location is near the present 
reservoir in the town of Stockton, N. J., and the land 
comprises 56 acres of meadow ground, triangular in 
shape, with a frontage of about 1,000 ft. on the New 
Jersey channel of the Delaware River. Work will he 
started at once. The contractor, Mr. Geo. Pfeiffer, Jr., 
has sublet parts of the work as follows: Driven wells, 
Kisner & Bennett, Belmar, N. J.; two 10,000,000-gallon 
horizontal compound pumping engines, Holly Manufac- 
turing Co., Lockport, N. Y.; stand-pipe, Tippett & Wood, 
Phillipsburg, N. J. It is expected that the driven wells 
will be about 90 ft. deep. A bond of $200,000, guaran- 
teeing quantity and quality of supply for ten years, has 
been given by the contractor. 

BIDS FOR LAKE TUNNELS AT CLEVELAND, 0O., 
are wanted until July 31, as stated in detail in our ad- 
vertising columns. It is proposed to build a brick-lined 
tunnel 9 ft. in diameter and 26,000 ft. long, terminating 
four miles from the shore of Lake Erie. Bids are also 
desired for an 8%-ft. brick-lined tunnel 15,000 ft. long, 
extending from the present intake crib. Mr. D. E. 
Wright is director of public works. 

TESTS OF TWO 30,000,000-GALLON Holly triple ex- 
pansion vertical pumping engines for the Philadelphia 
Water-Works were recently made by Prof. H. W. Spang- 
ler, M. Am. Soc. M. E., and Mr. D. A. Decrow, M. Am. 
Soc. M. E. From a report of the test sent us by Mr. John 
C. Trautwine, Jr., Assoc. Am. Soc. C. E., Chief of the Bu- 
reau of Water, it appears that the engines exceeded the 
duty guarantee of 120,000,000 ft.-lbs., one by 8.5 and the 
other by 4.5%. a 


A WATER FILTRATION COMMITTEE has been ap- 
pointed at Pittsburg, Pa., by the mayor, Mr. Henry P. 
Ford. 
cairn, Superintendent Pittsburg Division and General 
Agent of the Pennsylvania Railroad Co.; E. M. Bigelow, 
Director Public Works; and Dr. J. Guy McCandless. The 
advisability of filtering the present water supply from the 
Allegheny River will be considered. 


SLOW SAND FILTRATION FOR INDIANAPOLIS has 
been formally adopted by the Indianapolis Water Co., and 
Mr. Allen Hazen, of Noyes & Hazen, Boston, has been in- 
vited to prepare the necessary plans for the construction 
of filter beds. This will be supplementary. to the present 
supply from infiltration galleries, driven and deep drilled 
wells. Mr. T. A. Morris is president, and Mr. F. A. W. 
Davis is treasurer of tho Indianapolis Water Co. 

1, Pete RS al er 

A CHEMICAL PRECIPITATION PLANT for treating 

the sewage cf the Wayne County poor farm buildings, 


Among the eight members are Messrs. Robt. Pit- . 


near Detroit, Mich., has just been completed. The en- 
gineer for the work was Mr. Geo. Y. Wisner, Sanitary 
Engineer for the Detroit Board of Health. The sewage 
first passes through a 30-ft. mixing channel, where it re- 
ceives lime and alum. It then goes through three pre- 
cipitating tanks placed side by side, each 414 x 75 ft., giv- 
ing a total flow of 225 ft. The effluent falls 4 ft. over a 
series of steps for aeration and finally discharges through 
an iron pipe into a small brook leading to the River 
Rouge. The plant cost about $10,000. Heretofore crude 
sewage has been discharged into the river, but complaints 
were made before the court, it is said, and the practice 
was ordered stopped. 
a ol a 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week occurred June 27, on The Union Pacific, Denver & 
Gulf Ry., near Bierstadt, Colo. An express train consist- 
ing of engine, baggage car and two coaches ran into an 
engine which was taking water. Both engines were 
wrecked, and one engineman was killed and several per- 
sons were injured. The express was 15 minutes late. 
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A NEW BRIDGE FELL under an electric car near 
Carrollton, O., July 1. The accident was caused by the 
derailment of the car, wreching one of the trusses of the 
bridge. The line on which the accident occurred is 
owned by the Dayton Traction Co., and was opened for 
traffic on the day of the accident. Two cars containing 
invited guests were run over the line, and as one of 
these entered a bridge over a canal between Alexanders- 
ville and Carrollton, the front truck left the rails and 
struck the side of the bridge. The car was going very 
slowly and, according to the account in a Dayton news- 
Paper, the bridge broke in two at the center and sank 
down so gradually that no panic was caused among the 
passengers, and the car remained right side up, but with 
one end tilted down to the break at the center of the 
span. No one on the car was injured. From a rough 
newspaper sketch, we judge the bridge was a pony truss 
structure of wooden or composite construction. 
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A WOODEN HIGHWAY BRIDGE COLLAPSED at 
Hancock, Md., June 29. A four-horse team with a load 
of bark was crossing it. One driver was killed and another 
seriously injured. The bridge was built in 1889. It had 
been considered dangerous, and props had been placed 
under it, running up from the bed of the creek. 

+ 

THE TIDAL WAVE which followed the earthquake 
in Japan on June 18 is stated to have devastated the 
northern shores for 170 miles; many sea coast villages 
were totally destroyed and several thousand people are 
estimated to have lost their lives. 


A LOCOMOTIVE BOILER EXPLODED, July 2, on the 
Louisville & Nashville Ry.,27 miles north of Birmingham, 
Ala. Three men were killed and 18 cars were wrecked. 
The engine is said to have been in good condition at the 
beginning of the trip. 

eg 

A RIOT’ was precipitated at Cleveland, O., last week by 
a student from one of the scientific schools, who, in com- 
pany with several others, had been conducting a series of 
tests at the works of the Brown Hoisting & Conveying 
Machine Co. Upon emerging from the works he was 
threatened by a crewd of strikers and shot one of them 
in self defense. In the fight that followed between the 
strikers and police a number of people were injured. The 
strike is occasioned by the workmen’s objection to the 
eniployment of non-union men. 
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A PHOTOGRAPH OF A TORNADO has been sent us 
by Mr. K. E. Hilgard, M. Am. Soc. C. E., Engineer of 
Bridges, Northern Pacific R. R., in response to the state- 
ment made in our issue of June 11, that so far as we 
knew only two such photographs had ever been taken. 
This photograph was taken by Fredericks & Koester, of 
St. Paul, Minn., and shows the so-called Lake Gervais 
cyclone, which occurred July 13, 1890. Owing to the 
blackness of the sky and the faint outlines of the fun- 
nel-shaped cloud, the possibility of a successful engraving 
is doubtful, and we do not reproduce the photograph, 
but refer to it here as a matter of record in connection 
with the Oklahoma tornado illustrated in Engineering 
News of June 11. 
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THE PASSENGER DEPOT of the Baltimore & Ohio R. 
R. at Wheeling, W. Va., was carried away by a flood on 
July 6. The depot was built at the mouth of Wheeling 
Creek. 


FATAL ACCIDENTS FROM ELECTRIC CARS in 
Brooklyn now number 156 since the first introduction of 
the trolley, according to the records of the daily newspa- 
pers. The 156th victim was’ killed on July 8, and on the 
same day two collisions occurred, one at a crossing and 
cne a rear collision. In the latter, two persons were in- 


jured. 
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THE TRANSMISSION OF ELECTRIC POWER has 
made it possible ta operate, profitably, the Virginius 


mines of the Caroline Mining Co. at Ouray, Colo. These 
are situated near the summit of Mount Sneffles, in a 
region of perpetual snow, some 12,700 ft. above the level 
of the sea, or 5,000 ft. above timber line: Access to the 
mines in winter is impossible and in summer extremely 
difficult. Before the introduction of electricity in 1891, 
fuel, delivered at the mines, cost $18 per ton. The elec- 
tric power now used is derived from water which passes 
through a pipe line 4,000 ft. long to Pelton water wheels 
driving General Electric dynamog located at the foot of 
the mountain. The transmission line for the electric 
current passes first through dense timber, then over rocks 
and chasms and heavy snow drifts until it reaches the 
mine four miles away from the power house. The current 
is direct and the potential 800 volts. The amount of 
power now used is double that supplied by the super- 
seded steam plant, and it is estimated that the saving 
pays, each year, the entire cost of the plant. 


A MAIL TUBE is under consideration for carrying mail 
between the New York and Brooklyn post-offices. If built 
it will cross the bridge and be operated by electricity or 
pneumatic pressure. The bridge trustees ask a rental of 
$8,000 for the first two years and $6,000 a year thereafter. 
It is stated that the post-office department is willing to 
pay from $14,000 to $15,000 a year to a company that will 
transport the mail by tube. The plan would greatly ex- 
pedite the interchange of letters between the two cities 
and it is to be hoped that it may be carried out. 

———_——  ———_——_ 

MAIL COLLECTING AND SORTING WAGONS are 
reported as the latest proposed improvement in the 
United States Postal Service. These wagons would run 
in outlying districts and by having the mail sorted on 
them and placed in separate pouches according to desti- 
nation much time could be saved that is now lost in 
sending mail to central stations, besides the saving in 
time of collection. Motor wagons are talked of for this 


service. 
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ACETYLENE GAS FOR CAR LIGHTING is reported 
as having been tried on the Eastern Railway of France. 
The acetylene was compressed in a tank similar to that 
used for the gas ordinarily used in lighting on the road in 
question. A special Manchester burner, with a very small 


slit, was used. 
ee 


EXPERIMENTAL HOT WATER MOTORS are to be 
tried on the New York and Putnam Branch of the New 
York Central Railway, between New York and Yonkers, 
it is reported. The motor was invented by Mr. W. E. 
Prall. 

< * = 

A NEW STEEL PLANT is being built at North Birm- 
ingham, Ala., by the Jefferson. Steel & Manufacturing Co. 
A 15-ton Hawkins furnace will be put in operation July 
10, it is expected, and nine more of the same style and 
size as soon as they can be completed. Mr. F. W. Haw- 
kins, the patentee of the furnace to be used, is superin- 
tending the construction of the plant. 
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ANEW OIL PIPE LINE TO TIDEWATER will be 
completed soon by the United States Pipe Line Co. The 
company has been delayed by an injunction against cross- 
ing under the tracks of the Pennsylvania and Delaware, 
Lackawanna & Western Railway companies’ tracks in 
New Jersey. 
————_ + 
A DISINFECTING SHIP is nearly completed at the port 
of New York and will be used by the health officers in 
charge of disinfecting and fumigating vessels arriving 
from infected foreign ports. By its use it is hoped to 
reduce the time required to disinfect a vessel to one hour. 
Arriving vessels will be met and passengers transferred 
to the quarantine ship. All their wearing apparel will 
be subjected to a-steam bath at 230° F.; and the passen- 
gers themselves will be obliged to take antiseptic baths. 
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FIVE NEW PIERS, capable of accommodating the 
largest steamships afloat, will be built on the North River 
water front of New York city within a year by the Dock 
Department. The piers will be 100 ft. wide and 675 to 
730 ft. long. Two of the piers have been applied for by 
the Cunard line and two by the White Star line. 
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PROPOSALS FOR ORDNANCE MATERIAL are called 
for by the Ordnance office of the War Department until 
Aug. 3. The material desired includes 18 sets of forgings 
for 10-in. and 12-in. guns, and one set for a 16-in. gun, 
which will be the largest caliber yet attempted in this 
country. Proposals for 30 disappearing gun carriages, for 
60 sets of steel mortar forgings, for finishing and assem 
bling them, and for spring return carriages for mounting 
them are also asked. 


——$<__—_—_ 4, 


THE THREE 30-KNOT TORPEDO CRUISERS au- 
thorized at the last session of Congress promise to be the 
subject of more competition than was expected. Besides 
the Herreshoff Bros. the Columbian Iron Works, of Bal- 
timore, has announced its intention to submit bids, and it 
is thought that the Cramps and one or two other firms 
will also submit figures. 
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A NEW SOLID FLOOR FOR HIGHWAY BRIDGES. 


Solid floors are very desirable for highway 
bridges, but in many cases the increased cost has 
prevented the adoption of such a floor. To meet 
the objections as to cost, and at the same time 
to provide sufficient strength and durability in 


Fig. 1.—Galvanized Steel Troughs for Bridge Floor. 


the cheaper floor, Mr. John O. Pew, General Man- 
ager of the Youngstown Iron & Steel Roofing Co., 
has designed and patented the system shown in 
the accompanying cuts. 

It consists of a series of galvanized iron troughs, 
514 ins. deep and 9%4 ins. wide, each trough having 


W. H. Finley, Bridge Engineer of that company, 
we are able to present illustrations showing the 
essential features of these structures. The first 
bridge illustrated—that across Rock River, at 
Rockford, Ill.,—is of interest for its family history, 
the general characteristics of which engineers 
will recognize as typical of the history of many 
other American railway bridges. The second bridge 
is interesting on account of the method adopted 
in erecting it without disturbing traffic. 

Rock River Bridge.—The first bridge built to 
carry the Chicago & Northwestern Ry. across the 
Rock River, at Rockford, Ill., was completed in 
1852, a date at which iron bridges had been used 
in only a few isolated cases. Indeed, only five 
years before, in 1847, Squire Whipple, under the 
title of “A Work on Bridge Building,’ had pre- 
sented the first rational discussion of the de- 
termination of stresses and proportioning of cross 
sections of truss members as the science is known 
to-day. The Howe truss had been known for 
twelve years and the Pratt truss for eight years, 
and many important combination wood and 
iron structures of these two types had 
been erected, but the era of iron bridges 
had hardly begun. Located in the West, 
far from the then existing centers of iron 
production and with the precedent of past ex- 
periences in favor of wooden structures, it was 
natural that a wooden bridge should have been 
erected at Rockford. It is not quite so easy to see, 
however, why a type of wooden structure which 


Fig. 2.—Cross Section of Solid Floor Roadway for City Bridges Showing Concrete Filling. 


one or more corrugations along its faces to stiffen 
it and bind the trough more firmly to the con- 
crete filling. The general form of the trough is 
shown in Fig. 1. The metal varies from No. 20 
to No. 10 gage in thickness; No. 20 is for bridge 
sidewalks, No. 18 for country bridge roadways, 
and No. 16 for city bridge roadways. The metal 
is galvanized to protect it from corrosion. In 
order to get sufficient bearing on the floor beams 
the lower edges of the trough rest in wrought- 
iron or cast-iron chairs on the beams. The con- 
crete filling is made with Portland cement con- 
crete, and is finished off to an even surface for the 
paving, the concrete being 3 ins. thick over the 
tops of the troughs, as shown in Fig. 2. 

A section of floor having troughs of No. 18 
steel, with a span of 3 ft. 10 ins., was loaded with 
pig iron, as shown in Fig. 3, the total load 
amounting to 16,534 lbs., or 1,016 lbs. per sq. ft. 
The load was not increased beyond this, as the 
pig iron could not be piled any higher. No ap- 
preciable deflection was noted, and the floor was 
in no way injured. This section of floor had con- 
crete paving, 3 ins. above the tops of the troughs. 
Ancther test was made with a section of 7 ft. 10 
ins. span, the troughs being of No. 16 galvanized 
steel, and the concrete being filled in to the tops 
of the troughs. This section carried without in- 
jury a load of 1,300 Ibs. per sq. ft., the loading 
being then stopped on account of the height of 
the pile of pig iron. 

The Youngstown Iron & Steel Roofing Co. 00r 
Youngstown, O., controls the patents, and we are 
informed that this floor has been adopted for 
heavy city bridges at several different places. 
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ROCK RIVER AND MERRIMAC BRIDGES, CHICAGO & 
NORTHWESTERN RY. 
(With inset.) 

In its gradual work of replacing by new and 
heavier structures the old bridges along its lines, 
the Chicago & Northwestern Ry. Co. has recently 
completed two bridges, which for different reasons 
are of interest to engineers, and through the cour- 
tesy of Mr. J. E. Blunt, Chief Engineer, and Mr. 


even at that early date was becoming obsolete, 
should have been chosen,for we find this first bridge 
to have consisted of five 116-ft. and two 106-ft. 
Burr truss spans with their clumsy trussing and 
reinforcing arches of wood. 

Whatever the considerations determining their 


Fig. 3.—Test of Concreted Trough Floors for Bridges. 


selection may have been, these Burr trusses served 
their purpose for 17 years, when, in 1869, they 
were replaced by an equal number of Howe truss 
spans resting on the same foundations. Fig. 1, 
reproduced from a yellow old photograph taken 
in 1869, shows this work of reconstruction in 
progress. At the near end of the bridge is seen 


one of the old Burr truss spans undisturbed and 
just beyond is a second truss of the same type 
but with the arch timbers removed in the process 
of reconstruction. The far end of the bridge 
shows a number of the new Howe truss spans. 
This illustration will be found not uninteresting, 
too, on account of the single-driver inclined cyl- 
inder locomotive and the derrick car being used 
in the reconstruction work. It may be noted here, 
also, that this work was done under the immediate 
direction of Mr. J. E. Blunt, the present Chief 
Engineer of the Chicago & Northwestern Ry., who 
was at that time Division Engineer of the Galena 
Division of that railway. 

The second generation of this bridge, the Howe 
truss, continued in use until the winter of 1895-6, 
or altogether 27 years, when it was replaced by 
the riveted triangular truss deck bridge shown by 
Fig. 2. This new bridge was placed on the same 
piers which carried the old Burr trusses of 1852, 
the only change necessary being the removal of 
the old capstones and some necessary modifica- 
tions of the seats. A comparison of the old and 
new structures shown by Figs. 1 and 2 will sug- 
gest many things of interest to the bridge en- 


gineer, but with this brief historical introduction © 


we proceed here to the construction of the new 
wrought iron structure, the grandchild of Rock- 
ford bridges. It may be noted here in reference 
to the use of wrought iron instead of steel that 
the managers of the Chicago & Northwestern Ry. 
Co. much prefer wrought iron to steel for bridge 
work, and state that up to this time they have 
succeeded in getting it as cheap or cheaper than 
steel. 

The new iron bridge at Rockford is a singie- 
track riveted truss deck bridge consisting of five 
120-ft. spans and two 100-ft. spans. Fig 3 shows 
the general details of one of the 120-ft. spans— 
actually these spans are 114 ft. 314 ins., ¢. to ec. 
of end pins—and as all shapes and dimensions are 
given they need not be discussed here. The man- 
ner of erecting the bridge deserves, however, brief 
mention, and to explain it the partial drawings 
of the falseworks, Fig. 4, are given. 

A number of bents were constructed, as shown 
by the end elevation, Fig. 4. It will be noticed 
that the top story of this bent passes up inside of 
the trusses of both the old bridge (shown by 
dotted lines) and the new iron bridge. For each 
span the requisite number of these bents, generally 
seven or eight, were placed and then braced to- 
gether longitudinally by means of horizontal and 
diagonal timbers held by bolts. This construction 
allowed the falsework to be taken to pieces and 
built up again quickly and easily. Enough false- 
work was built for three spans and after the 
completion of the ironwork for these spans the 
falsework was removed and re-erected under three 
other spans. 

Turning now to the end elevation of the false- 
work shown in Fig. 4, the method of erection may 
be explained. After the erection of the bents and 
their bracing complete, the old Howe truss floor 
was removed and the track temporarily laid on 
the bents. The Howe trusses were then torn down 
and removed with the exception of the bottom 
chords, which were slid out on the first story cap 
of the bents and formed a track for the traveler 
used in erecting the ironwork. The iron trusses 
being erected with floor beams complete, the tem- 
porary floor on the bents was replaced by the 
permanent floor and track of the new bridge. All 
the erection was carried on without interruption 
to traffic. The railway company erected the false- 
work and tore out the old Howe trusses, Mr. R. 
C. Sattley, Superintendent of Bridges, Galena 


' Division, having charge of the work. The Wis- 


consin Bridge & Iron Works, Milwaukee, Wis., 
built and erected the new iron bridge. 

Merrimac Bridge.—The Merrimac Bridge crosses 
the Wisconsin River at Merrimac, Wis., and the 
work here described consisted in erecting twelve 
plate girder deck spans to replace the same num- 
ber of riveted truss deck spans without delaying 
traffic, which averaged 18 trains between 7 a. m. 
and 6 p. m. o’clock during its prosecution. As 
will be seen from Fig. 5, the supports for these 
spans were iron towers and as the old truss spans 
were deeper than the new plate girder spans the 
towers had to be increased in height. This in- 
creased height was secured by the construction 
shown in Fig. 6, which also shows other details 
of the plate girder work, floor construction, ete. 
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FIG. 3.—DETAILS OF RIVETED 
TRIANGULAR TRUSS FOR 
NEW ROCK RIVER BRIDGE. 


FIG 1-—-VIEW OF ROCK RIVER BRIDGE, CHICAGO & NORTHWESTERN 
DURING RECONSTRUCTION IN 1869. 


(At the Near End of the Bridge are Shown the Burr Trusses Built in 18 
and at the Far End the Howe Truss Spans Being Erected in 1869.) _ 


J. E. Blunt, Chief Engineer. 
Wisconsin Bridge & Iron Co., Milwaukee, Wis., Contractors for Rock River Bridge. 
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NORTHWESTERN RY., BUILT IN 1895-6, TO REPLACE HOWE SHOWING CHARACTER OF CONSTRUCTION AND METHOD 
TRUSS BUILT IN 1869. OF ERECTION. 


‘HICAGO & NORTHWESTERN RY. 


ye Engineer, Chicago & Northwestern Ry. 
Lassig Bridge Works, Chicago, Ill., Contractors for Merrimac Bridge. 
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To erect the bridge a falsework was erected on 
each side of three spans, as shown by Figs. 7 and 
8. This falsework was so arranged that as soon 
as three spans of the new structure had been 
completed it could be removed and set up beside 
three more spans. On the falsework on one side 
the new plate girder span was assembled com- 
plete. This being done the old span was slid side- 
ways onto the opposite falsework and the new 
span put in its place. The illustrations show the 
method of operation in a general way, but fur- 
ther details are given by Mr. M. Riney, Superin- 
tendent of Bridges and Buildings, Chicago & 
Northwestern Ry., in a report of the work to Mr. 
Wm. H. Finley, Engineer of Bridges for the same 
company. This report was as follows: 


During the erection of the twelve plate girder spans 
over the Wisconsin River at Merrimac, Wis., the number 
of trains that crossed the bridge daily between 7 a. m. 
and 6 p. m. was 18. Work was begun unloading the 
falsework the last week in September, 1895, and on Oct. 
83, 4 and 5, three spans of falsework on both sides of the 
bridge were raised. On Oct. 5 the iron crew lowered the 
first girder onto the falsework, and by Oct. 7 the remain- 
ing girders and connections for all three spans had been 
lowered and the floor beams, laterals and stringers put 
in place. On Oct. 9 the first set of girders was moved 
onto their permanent position. To allow of this shift 
the running of trains was so arranged that the time 
between 2 p. m. and 4 p. m. o’clock was left free from 
trains. In making the shift the first thing done was to 
remove the ties from the old bridge. A block and tackle 
was then hitched to the old span and it was slid bodily 
out onto the falsework by means of a hoisting engine. 
The time occupied in doing this was three minutes. The 
hitches were then changed to the new girder span, block- 
ing meanwhile being placed on the towers to provide for 
the less depth of the girder span. The new span was 
then slid into place in about five minutes. The old span 
was moved about 14 ft. and the new span about 15 ft. 
from their original positions. Before starting to move 
the new span the ties had been placed so that all that 
remained to be done was to put the rails into place. The 
procedure with the remaining spans was exactly similar 
and the following statement shows the time occupied in 
placing each new span complete: 


No. span. Hrs. Mins. No. span. Hrs. Mins. 
1 2 30 Ue errtre ee | 10 
2 00 Wer vaciienn tes «'s.6 J 30 

2 05 Dee wraciae cteclete 2 1 40 

al 15 LO’ fersseitcan ears rs 3 1 380 

2 00 AT cyaracalees sisielevater owe 40 

if! 45 UD Marais ikeives eatiene 22 al 30 


Only one train was delayed and that during the change 
of the first span when the men were new to the work and 
over careful. 

When the three new spans had been set, the next task 
was to remove the old spans so as to get at the falsework 
to move it to a new position. Two long pine timbers were 
placed on timber horses transversely across the car with 
their ends overhanging on each side of the bridge, Fig. 7. 
By means of block and tackle operated by a hoisting 
engine, also on the car, two bents of the falsework on 
each side of the bridge were picked up and the cars 
moved along the bridge to the points where the bents 
were to be set again. Everything possible was handled 
by a locomotive, hoisting engines, and a wrecking car. 
The first span was set in place Oct. 9, and the last 
Oct al, 


The designs for both this bridge and the Rock- 
ford Bridge and also the methods of erection were 
the work of Mr. Wm. H. Finley, Engineer of 
Bridges, Chicago & Northwestern Ry. The Mer- 
rimac Bridge was built by the Lassig Bridge 
Works, of Chicago, Ill., and it waS erected by Mr, 
A. B. Carson. The forces of the railway company 
put in the falseworks and handled them during 
the work. 
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THE SAFE THICKNESS FOR ENGINE TRUCK WHEEL 
FLANGES.* 


Your committee is asked to report on the thickness of 
engine truck wheel flanges, recommending the minimum 
thickness at which it is safe to allow the leading truck 
wheels to run. 

At the last convention, at Alexandria Bay, a communi- 
cation was received from Mr. T. J. Hatswell, master 
mechanic of the Flint & Pere Marquette R. R., asking that 
this matter of the thickness of engine truck wheel flanges 
be discussed. It appears that Mr. Hatswell had had a 
difference of opinion with the Railroad Commissioner of 
the state of Michigan, arising from an accident on his 
line by the derailment of an engine at a frog on a per- 
fectly straight track, which was attributed to a thin 
flange on the engine truck wheel. The wheel in question 
was steel-tired. The flange of the wheel, measuring by 
the gage, was 13-16-in., which Mr. Hatswell considered 


*A committee report presented at the annual meeting 
of the American Railway Master Mechanics’ Association. 


perfectly safe in running. The commissioners fell back 
on the M. C. B. rules, claiming that they recommended 
wheels to be condemned with a flange 1 in. in thickness, 
and that a steel-tired wheel ought not to be rated with 
a flange thinner than a cast-iron wheel. 

We have made rather extended investigations, and find 
a considerable variance in practice. We find the allow- 
able thickness to vary from % to 1\%-ins. in steel wheels, 
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Fig. 1.—Contours of Engine Truck Wheel Tires With Flanges 
Worn Thin, and Standard Section after Turning, Show- 
ing Amount of [etal Required to be Removed. 


and from % to 1 and 3-16-ins. in cast-iron wheels, a range 
for which there seems to be no good reason. There is a 
considerable number of mechanics who follow the prac- 
tice of permitting a thinner flange in steel wheels than 
on cast-iron wheels, and we confess that your committee 
started its work of investigation with a bias in favor of 
this practice. It seemed at first that a steel-tired flange 
could be worn thinner than a cast-iron flange, inasmuch 
as in condemning one the reasons were entirely different; 
that is to say, a cast-iron flange ought to be condemned 
when it developed wear, on account of its liability to 
break, whereas a steel-tired flange ought to be condemned 
when it showed wear, not on account of its liability to 
break, but on account of its liability to climb the rail 
through being sharp. We very shortly changed our views 
of this matter, however, and now think it can be demon- 
strated very clearly that there should be but one thick- 
ness aS a minimum for a leading engine truck flange, 
whether the material is cast iron or steel. In support of 
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Fig. 2.—Sections Showing Economical Limit of Flange Wear 
on Engine Truck Wheels. 


this view, we submit tracings that show that by allowing 
even moderate wear to a steel flange, the life of the wheel 
will give out much more rapidly, owing to the quantity 
of tread surface that subsequently has to be turned off 
and thrown away, in order to produce a standard thick- 
ness of flange. 

These tracings show the outlines of a number of coach 


tires which were taken on the GC. B. & Q. Ry. several 
years ago by Mr. A. Forsyth, master mechanic of that 
road. We append a letter from Mr. Forsyth, which, with 
the accompanying drawings, we believe fully demon- 
strates the correctness of our position. 

To sum up, your committee would definitely recommend: 

1. That the minimum thickness of leading engine truck 
wheel flanges should be the same for both iron and steel 
wheels. 

(Note.—In recommending that the steel flange limit be 
the same as in cast iron, the fact that the strength of 
steel admits, with perfect security, of a thinner flange has 
not been lost sight of by your committee. Our recom- 
mendation is based purely upon economical considerations 
as to tire wear.) 

2. That the minimum thickness be 1 in., measured 
at a point % in. from the top of flange, as shown on the 
appended diagram, Fig. 3. 

Pulaski Leeds, G. W. Rhodes, R. M. Galbraith, A, F. 
Stewart and W. D. Crosman, Committee. 


Appendix. 


Aurora, Ill., May 18, 1896. 

Mr. G. W. Rhodes, Supt. M. P., C., B. & Q. Ry., Aurora: 

Dear Sir: Replying to Mr. Crosman’s communication 
attached. Up to 1890 it was our practice on the C., B. & 
Q. to run steel-tired wheels as long as they could pos- 
sibly run with safety. This was done with the idea 
that we were getting more mileage out of the steel tires 
by so doing. During the year 1889, I took contour lines 
from every steel-tired wheel that came to the shop for 
tire turning, and in April, 1890, the matter was brought 
to the attention of the C., B. & Q. Master Mechanics’ 
Association, and blue prints of 171 tires as they arrived 
at the shop, and the amount of metal that had to be 
turned off the tread in order to make a good flange, were 
presented at that time. 

In order to illustrate this, I have selected from these 
contour lines (Fig. 1), and present on the enclosed 
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Steel Tired Wheels. 


Cast /ron Wheels. 


Steel Tired Wheels. 


Fig. 3.—Standard Flange and [linimum Flange Thickness 
Recommended for Engine Truck Wheels. 


drawing twelve extreme cases which show the enormous 
amount of metal wasted from the tread of the steel- 
tired wheels by allowing the wheel to run until it has a 
very thin flange. 

On the second drawing (Fig. 2) I have shown selected 
contour lines of sixteen steel-tired flanges that had com- 
menced to develop flange wear. At our Master Me- 
chanics’ meeting it was decided that it was not 
economical to allow flange wear on steel-tired wheels to 
get any worse than is shown on this drawing. : 

A. Forsyth, Division M. M., C., B. & Q. Ry. 
a Se 


THE COSTA RICA RAILWAY. 


From a report by Mr. George E. Church, M. Am. 
Soe. C. E., one of the directors of the Costa Rica 
Ry. Co., of London, we take the following brief 
description: The line extends from Limon, on the 
Atlantic coast, to Alajuela, 117 miles, with a 
branch 20 miles long to Guapiles. The grades are 
from 1% to 4%, the latter being at the summit of 
the range, and the curves are from 12 to 20°. 
There are 143 bridges, with an aggregate length 
of 10,702 ft., which is an indication of the great 
amount of waterway to be provided for floods, ete. 
All the bridges are of iron, with a minimum span 
of 20 ft., and there. are 25 bridges with lengths of 
129 to 620 ft. Floods and landslides cause much 
damage to the railway and its structures. 

The line has a gage of 3 ft. 6 ins., and is laid 
with 50-lb. rails on the main line and 40-Ib. rails 
on the branch. Between Limon and San Jose (the 
capital city) there are 99,500 wooden ties, of which 
27,500 are of lignum vitae (estimated to have a 
life of 15 years on the Panama R. R.), the remain- 
der being of Colombian and native hard wood, 
whieh requires renewal in a few years. All the 
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other ties are of steel, of which 20,130 were on 
hand for renewals in June last. It is recom- 
mended that all renewals should be made with 
steel ties, except that lignum vitae should be used 
on the first 12 miles, as the action of the climate 
and the sea air is very destructive. The steel 
ties, after 7 years’ use, show a wear of about - 
in., under the outer flange of the rail. 

There are 22 locomotives, of six or seven dif- 
ferent types, and it is considered that 16 mogul 
engines and 2 six-wheel switching engines could 
At pres- 
ent large American engines (from the Baldwin 
Locomotive Works) are used on the heavy divi- 
sions, hauling the same trainloads which the 
smaller English engines haul on the other di- 
visions. There are 37 passenger cars, of various 
types, and the small English cars are considered 
inferior to the American cars on account of their 
greater proportion of dead load. The freight 
equipment aggregates 284 cars, and here again 
the American cars, with a capacity of 20 tons and 
over, are considered to give more economical ser- 
vice than the small English cars of 8 and 10 tons 
capacity. These latter, however, are at present 
preferred for certain traffic. It is recommended 
that all new cars should have iron or steel sills, 
as wood has so short a life in this climate. At 
Limon there is a wooden pier 930 ft. long, 50 to 
70 ft. wide, along which two tracks are laid. The 
piles are subject to rapid destruction by the ter- 
edo navalis, and a new iron pier, at a different lo- 
cation, is proposed. Some particulars of the early 
history of this railway will be found in our issue 
of Feb. 16, 1889. 


ae 5 Oe eee 
A GERMAN MECHANICAL STOKER. 


That our readers interested in mechanical 
stokers may see what is being done in that line 
on the other side of the water, we reproduce 
herewith illustrations of a mechanical stoker 
which is being placed on the market by the 
“Sachsische Maschinenfabrik zu Chemnitz.” We 
venture to say that most American engineers, 
after examining the accompanying drawings of 
the apparatus, would pronounce it an unmechan- 
ical and absurd contrivance; but, notwithstanding 
this, if its manufacturers tell the truth in their 


¥%, to % in. in size. By changing the speed of the 
rotating shaft, however, it is said that pieces as 
large as 244 ins. may be stoked. The feed is ad- 
justable to suit different rates of combustion. 
The general.principle of the device is evident 
from the accompanying drawings. The coal is 
thrown into the furnace by wings on a rap- 
idly revolving shaft, and is fed to that shaft 
in measured quantity by a slowly turning wheel 


Elevation. 


Section. 


Cross Section and Front Elevation of Operating Machinery 
of Stoker. 


at the bottom of a hopper. One would suppose 
that clogging and breakage of these two shafts 
would be too common to make the machine a suc- 
cess; but if that is the case how do so large a 
number come to be in use? 

It will be seen that the stoker is designed for 
attachment to an internally fired boiler; and it 
certainly is an attractive feature that none of the 
moving parts are directly exposed to the fire. 
Apparently, also, it can be attached to the front 
of an ordinary boiler with very little difficulty. 

It will be seen that the stoker has firedoors of 
its own, fitted with slides; and as the doors re- 
main closed, it is claimed that a smokeless com- 
bustion may be obtained through suitable man- 
ipulation of the slides and the chimney damper. 
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A GERMAN MECHANICAL STOKER. LONGITUDINAL SECTION OF INTERNALLY FIRED BOILER, WITH STOKER 
ATTACHED. 


Iade by ‘‘ Die Saechsische Maschinenfabrik ’’ Zu Chemnitz. 


circular, it seems to be giving a very good ac- 
count of itself in service, being in use in some 150 
different establishments, many of which have 
from 5 to 14 boilers equipped with it. 

The makers state that either anthracite or 
bituminous coal may be used, but the kind best 
adapted is a nut coal, with pieces varying from 


We leave American stoker manufacturers to de- 
cide whether this apparatus is so poor that the 
Germans adopt it for lack of something better (in 
which case the American stoker makers will do 
well to pay attention to their German export 
trade); or whether it is so excellent that it ought 
to be introduced in this country. 


STEEP GRADES ON ELECTRIC RAILWAYS. 


By S. L. Foster. 


In 1892 railway men began to realize that heavier 
motors were needed. The forerunner of the latest series 
parallel controller appeared on the scene and the cost 
per mile was brought down to a more reasonable point. 
These powerful motors rendered feasible grades that it 
would have been unwise to operate with the old equip- 
ment. The toothed armature cores, instead of smooth 
cores, and the protected field spools, reduced the item of 
motor repairs, and a large amount of power formerly 
wasted at starting was saved by the new controllers. 
In San Francisco the unusual grades encountered led to 
the use of two 25 HP. motors on each single truck car. 

These 25 HP. motors are far in excess of what is re- 
quired to propel the cars on the level, and we thus see 
already that some of the penalties for operating electric 
cars on heavy grades are the necessity of transporting 
heavier motors than are needed on the level, the attendant 
lower average car efficiency and the increased rail joint 
abuse. 

It is hardly necessary to note that single truck cars have 
been found to be better than double truck cars for heavy 
grade work as in the former the motors are given the 
benefit of all the adhesion the weight of the car can give, 
while in the latter some of this weight is supported by 
the four wheels that do not act as drivers for the car. 

There is a misconception in some minds as to the power 
that is really required by an electric car on a grade. The 
formula used in determining the force required to propel 
a vehicle shows that when on a grade this force increases 
rapidly with the grade when the speed remains the same. 
But the speed of an electric car does not remain the 
same on a grade as-on the level. The motors are only 
capable of a certain effort and as on a grade the car not 
only has to be advanced horizontally, but also raised 
vertically at the same time, the work to be done is in- 
creased and the car speed decreases until it is within the 
power of the motors. 

Another feature of grade climbing—the freedom from 
wagon interference is often overlooked. On a road where 
heavy grades prevail very little wagon traffic is met, and 
the slow running and frequent stops and starts so preva- 
lent on a level line and so wasteful of power are absent. 
When a car starts up a grade it has an uninterrupted 
run to the end and its short pieces of level track are 
usually clear. The result of these compensations is that 
the average amount of electrical energy absorbed on 1,000 
car miles covering seven consecutive days on a level 
city line is but 50% less than the average on 1,000 car 
miles on a city line in which several 10 and 12% grades 
exist. The level line is 24,000 ft. long where there is a 
total rise of but 142 ft. and the other was 16,000 ft. long 
and comprises two hills. The line rises 186 ft. to the 
top of the first hill, descends 92 ft. and rises to the second 
hill top 143 ft. The same style of cars and motors was 
used in both cases. 

When the new series parallel controllers came out, in- 
structions were given to use only the series notch on 
heavy grades as it was more economical to run the motors 
in series than in multiple. Let us see what the basis of 
this advice was and its value. On grades over 6% about 
two times as much current is used and over twice the 
speed is attained by the car when the motors are run in 
multiple as when run in series. This excessive flow of 
current causes an increase in sparking at the brushes, 
sends the armatures to have the commutators turned 
sooner and the greater speed on the grade wears the bear- 
ings and gearings more rapidly. From the standpoint of 
the repair shop, the series combination is thus seen to be 
the cheaper. 

From the standpoint of the power house engineer, too, 
it is better for cars to be run up hill on the series notch 
as the power plant can handle twice as many cars that are 
running on the series notch as if the cars ran on the 
multiple notch. The lines containing heavy grades are 
the bugbear of the engineer on account of the abnormal 
fluctuations in load due to the cars climbing the grades 
on the multiple notch. Where the plant is nearly loaded, 
this sudden occasional call for four times the normal 
current often results in the whole line being cut out in 
order to assure current for more important lines. 

From the standpoint of the investor, the series notch 
is preferable, as when cars are run up the grades with 
the motor in multiple the system must be not only 
equipped with boilers, engines, generators and feed wire, 
of double the capacity that would be required if the series 
methced of running the motors were used, but this double 
capacity must be running and ready at all times, as it 
is not a case of a load coming on at 7 a. m. and 5 p. m., 
but it appears at regular intervals through the day and 
must be provided for. 

From the standpoint of the watts per car mile, or the 
coal pile, however, the multiple notch is found to be 
slightly cheaper. On grades over 6% under ordinary con- 
ditions, single truck cars equipped with two 25 HP. 
motors were found to require, when the motors were run 
in multiple, from nothing to 14% less expenditure of 
power than when the motors were run in series. 

The current will be more when in multiple, but the 


*Extract from a paper read at the first 
The California Street Railway Association, ee 


July 9, 1896. 
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time will be less than in an inverse ratio to the current 
or, what is the same, the speed will be more than in a 
direct ratio to the current. For: example, on a given 
grade two times the-current is absorbed and 2.6 times the 
speed is attained. Thus the power is less at the multiple 
notch. This saving, however, is not worthy of considera- 
tion, as it is undoubtedly more than counterbalanced by 
the loss at the generators, due to inefficient running at 
under load most of the time. This saving on a 1414% 
grade amounts to 14% K-W. hours per mile of grade run. 

In other words, as roads are usually built with but 
few and short heavy grades and the rest of the lines more 
nearly level, the use of the multiple notch involves a 
slight saving for a few moments of each trip and a waste 
in the form of interest of money and unnecessary coal 
burned for inefficient generators for the rest of the time. 

On a line where a number of tests were made the sav- 
ing was for 6.2%, and the waste for 93.8% of the running 
time. The series notch is thus seen to be the more 
economical. Ordinary mechanical reasoning teaches us 
that the amount of power required to propel a car up a 
grade is independent of the speed. If the speed is slow 
the force required is less, but the time during which it 
is exerted is longer. If the speed is rapid the force is 
greater and the time less, so that the result is the same 
in either case. The explanation of this disagreement 
between theory and the facts is found when we consider 
the relative car efficiencies at the two notches. The 
efficiency is higher at the multiple notch on a heavy 
grade because the work done by the motors approaches 
more nearly their rated capacity where their efficiency is 
a maximum. 

This greater economy at the multiple notch held good 
under the conditions of the tests made, only on grades 
above 6%. On such a grade the power consumed is the 
same at the series as at the multiple combination, while 
on lesser grades and on the level the series is the -more 
economical notch at which to travel a given distance. 
The tests were made under ordinary conditions of load 
and voltage. Of course, every railway manager must 
decide according to his local conditions which is the 
larger, the value of the coal saved by the use of the 
multiple notch, or the extra expense for repair work on 
armatures due to the quadrupled flow of current, plus the 
interest on the additional station capacity rendered neces- 
sary in order to safely handle the sudden heavy calls for 
current made by the hilly lines, plus the interest on the 
extra amount of feeder wire needed to keep up the 
voltage when from three to four times the current usually 
used on the level is called for. There is still another 
expense to set against the saving in coal and that is the 
item of lamp breakage. If feeders of sufficient size are 
run to the hilly portions of the line so as to hold up the 
voltage for the few moments during which the cars are 
climbing at the multiple notch, these feeders will be too 
large for the line the rest of the time when the cars 
are not climbing, and the voltage will rise and as the 
lamps will be running up over normal candle power 
most of the time, their life will be shortened considerably. 

The question of requiring more cars when the series 
notch is used on grades in order to secure the same head- 
way will not come up unless the line is run with no lay- 
over at the ends. On the line tested comprising 33,000 
ft. of single track and having five heavy grades each 
way, 1% minutes only would be lost each half trip by 
changing from the multiple to the series method of 
climbing heavy grades or three minutes to made up in 50, 
the time of a round trip. 

It is frequently asked what the steepest grade is that 
can be ascended by an electric car, and the question is 
as often left unanswered because the questioner can- 
not state the exact coefficient of friction between the car 
wheels and the rails. 

It is easier and fully as much to the point to tell of 
what steep grades have been climbed and to call atten- 
tion to the fact that it is not a question of how steep a 
grade can be climbed, but how steep a one can be safely 
descended. In San Francisco cars are operated success- 
fully both ways on a 14.54% grade, and on the Piedmont 
road in Oakland on a 144% grade up and down. In 
Seattle, Wash., on Rainier Ave., by the help of sand a 
single truck car climbed a 16.85% grade 300 ft. long, 
but in this case it is not dared to allow a car to descend 
without an outside check on its speed. 

Some motormen have devised a method whereby they 
can come down heavy grades rapidly, have the brakes on 
fairly hard and yet not slide the wheels. This result is 
produced by putting the controller on the series notch 
while the brakes are set. The maximum braking effect 
has been found as the result of an elaborate series of 
tests made by European engineers, to be produced by 
applying the brake shoes at a pressure just under the 
skidding point. In case the wheels slide, the brake shoes 
should be released at once, the wheels allowed to revolve 
a 1 be then gripped again. The motormen referred to 
t ve found that by the use of the motors, they can hold 
{ie car braked at that point of maximum retardation 
jast short of skidding and can keep the car wheels free 
from slipping, while maintaining a higher rate of speed 
than is possible when not using current in conjunction 
with the brakes. The idea of using power while descend- 
ing grades, however, is just the reverse of what all street 
railway men haye been seeking to realize, namely, how 


to recover, while descending, some of the power con- 
sumed while ascending. It also seems most dangerous 
for motormen to get into the habit of using current 
while descending a grade, lest in case an emergency arise, 
they continue to advance the controller instead of 
throwing it back to ‘“‘off’’ before reversing. When at the 
series notch it is impossible to reverse the motors. The 
controller handle must first be thrown “‘off.’’ If the con- 
troller is on, it necessitates one more operation before the 
car can be stopped, and in an emergency the time ocecu- 
pied for this extra move is extremely valuable. 

It can perhaps be plausibly argued that a car can be 
stopped more quickly by causing sliding wheels to rotate 
than by leaving them sliding, from a consideration of 
the tests mentioned above. Here it was found that the 
pull per ton required to tow a car with the brakes set 
decreased from 42 Ibs. to 5 Ibs. as soon as the wheels 
slipped. Conversely it might be claimed that if the 
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Fig. 1—Quay Wall of Iron and Concrete on the River 
Spree, Berlin, Germany. 


wheels were turned when slipping the car speed would 
be checked. It would be a good deal cheaper, however, 
to make these wheels turn by slacking off the brakes 
than by trying to do it by using current. 

The problem of ascending grades where electricity 
forms only a portion of the power required for the work 
is solved in this locality in three typical ways—at Mt. 
Lowe, near Pasadena, Cal.; in San Francisco, on the 
Fillmore St. grade, and on Rainier Ave., in Seattle, Wash. 

At Mt. Lowe two cars are permanently attached at 
opposite ends of a cable that passes around a winding 
drum in the power house at the top of the grade. The 
force of gravity on the descending car aids the ascending 
car in its ascent. The track construction is three rail 
with a turnout at the center of the route where the cars 
pass each other. The system is controlled entirely from 
the power house above. A positive difference in loads is 
made up by a stationary electric motor actuating the 
winder, and a negative difference is offset by a brake on 
this winder. Here grades as high as 68% are sur- 
mounted. 

On Fillmore St., in San Francisco, we have a practical 
double track street railway proposition. The descending 
ear assists the ascending car on the same principle as at 
Mt. Lowe. The positive difference between the loads of 
the two cars and the friction of the gearing, cable, etc., 
is made up by the use of the motors on one car; any 
negative difference being controlled by a band brake on 
the tail sheave on the hill top. When each of the two 
cars ends its upward or downward course, it is quickly 
released from the cable and proceeds on its trip. The 
grade here is 25.54% and about 25 HP. is used to work 
the whole mechanism including both cars. In this case 
two cars—one descending and one ascending—are essential 
for the working of the device. 

At Seattle the line is single track, while under it is a 
second track in a conduit. The passenger car runs above 
and a load of pig iron as a counterbalance below. A 
descending car pulls the car of iron up to the top of the 
hill on to a bit of level track where it stands. The next 
ascending car by starting up and pulling up the cable, 
which is endless, starts this counterbalance car down 
and receives assistance from its descent in climbing the 
17% grade. 

Here one car only is needed at a time, but it must be 
always going in the right direction. 

ot 
A QUAY WALL OF IRON AND CONCRETE.* 

The use of steel and concrete in combination is 
rapidly extending in this country, but German 
engineers are making still more bold experiments 
in this direction, many of which promise to be 
valuable improvements upon older practice. We 
show herewith a quay wall recently constructed 
along the Spree in Berlin and illustrated and 
described in the “Centralblatt der Bauverwalt- 
ung.” 

On top of a row of piles, driven into the river 
bed, are placed battered iron posts from 1.5 m. 


*Abstracted from the ‘‘Centralblatt der Bauverwal- 
tung.” By O. J. Marstrand, M, Am, Soc, C. E, 


(5 ft.) to 2 m. (6 ft. 6 ins.) apart, to which plates 
of the well-known Monier construction are con- 
nected; they are from 0.6 m. (235 ins.) to 1 m. 
(3936 ins.) high, and from 7.5 c. m. (2 15-16 ins.) 
to 6 c. m. (23 ins.) thick. They are lined with ce- 
ment mortar on the inside, and act as horizontal 
beams. The tops of the battered posts, on a level 
with the street surface, are braced by an angle 
iron, or some other light shape, and each post is 
anchored by two rods, one at the base and the 
other at a point above the center of pressure of 
the back filling, and slightly more than two-thirds 
of the height of the iron post, which gives, ap- 
proximately, an equal stress upon the rods. 

Two different methods of anchoring these rods 
are shown; in the one they pass through and are 
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Fig. 2.—Foundation Plates for Iron and Concrete Quay 
Wall. 


held by nuts and washers on the back of a con- 
tinuous block of concrete; in the other case, 
which is the cheaper and easier method, an iron 
plate fastened to a frame of channels is used in 
place of the concrete. 

All iron that is placed under ground is protected 
by a coating of cement mortar 1 to 3; on the side 
exposed to the water the iron is cleaned and oiled. 

Numerous experiments have proved that Mon- 
ier plates offer a large resistance to impact; and 
a further advantage in this construction is the 
smooth and uninterrupted surface presented 
against the action of exterior forces, The wall 
at Berlin has been built as an experiment, and 
the observations during the last five years war- 
rant the conclusion that it possesses a consider- 
ably greater durability than one built of wood, 
while its total cost per square foot of wall surface, 
including all incidentals, amounts to only about 
one-third more. These remarks apply to the 
construction shown in Fig. 1. 

As to the exnense of maintenance, actual ex- 
perience is, of course, still wanting; it is well 
known, however, that cement offers an excellent 
protection to iron against rust, and that the Mon- 
ier plates show satisfactory weather resisting 
qualities, and that, therefore, this item may be 
expected to be low. It is also to be assumed that 
the cost of future similar construction will be 
reduced, and the details simplified. The shore wall 
is perfectly tight, and proper drainage of the 
back-filling must, therefore, be provided. 

Where it is not convenient to drive piles, a base 
of Monier construction, as shown in Fig. 2, and 
broadened out sufficiently to distribute the pres- 
sure, may be used. The baseplates retain miod- 
crate dimensions even with soil of very small 
compressive resistance, and are, therefore, to be 
especially recommended for such cases. 

A mathematical investigation of the stresses in 
the front plate, rods and anchor plate, indicates 
that a consilerable saving in material may be 
secured in carrying out similar work in future. 


i 


GARBAGE DISPOSAL AT TACOMA AND SEATTLE, 
WASH.* 
By A. McL. Hawks., Jun. Am. Soc. C. E. 
Experience and Practice at Tacoma. 
The population of Tacoma by the last census 
was 36,006, but garbage and refuse is collected 
from only about 15,000 people. Garbage collection 


*Prepared from information collected by Mr. Hawks 
for Mr. Rudolph Hering, M. Am. Soc. C. E., and pub- 
lished with the consent of Mr. Hering. 
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is under the control of the Board of Public Works, 
the city’s carts collecting street sweepings and the 
garbage and ashes being collected together by 
private carts. The garbage in the residence dis- 
trict is supposed to be collected twice a week and 
in the business district, and from boarding houses 
and hotels, daily. Ashes are removed from one 
to three times a week. 

The approved form of receptacle for ashes and 


of the garbage receptacles, wagons and cars is 
not practiced. The garbage weighs about 30 Ibs. 
per cu. ft. in summer, dry, and 45 Ibs. in winter, 
soaked. 

The history of garbage disposal at Tacoma has 
been as follows: 

In the summer of 1890 a garbage crematory was 
erected, but no information is available regarding 
its character and cost, further than a portion of 
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FIG. 1.-GARBAGE SCOW USED AT TACOMA, WASH., 1890 TO 1893. 


garbage is a galvanized iron can about 2 ft. in 
diameter, 3 ft. high, with reinforced bottom, 
heavy iron rim, two strong handles and a cover. 
Nearly all covers disappear after a few months, 
as they are not fastened to the can. The cans 
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Old and New Types of Garbage Cars at Tacoma, Wash. 


must be placed at the curb line in the business 
section and on the line of the alley in the resi- 
dence district of the city. 

Ordinary wagons are used for collecting gar- 
bage and ashes. Dump carts would, of course, be 
preferable. The garbage wagons are supposed to 
be water tight, with canvas covers, but such 
covers are not ordinarily used. They are drawn 
by two horses and accompanied by only one man 
in the residence, and by two in the business dis- 
trict, the hauls for these districts being respec- 
tively 14% and % miles. The wagons used cost 
from $75 to $125 each. 

The only record of the amount of garbage, ashes 
and other refuse collected is for the year ending 
with July, 1895, the figures being taken from the 
books of the Northern Pacific Railroad Co., which 
at that time was hauling the garbage from the 
city. The record, in tons, is as follows: 


CAAT SUIS Cate oa ate asip reieresotsie'% 295 “Webruarynsiensiticee cs 250 
September........ pistes h2OO. a MarClicn aac Ante eoeeedereate 230 
OCteber cca ste. se eeun « BOORMAN Le snes .. 240 
November......- S20" Waly cre. ic) o-5 cohen eeeng 90 
December. ..0 voces se SLO a SUNG tamu acter nee 156 
January cles chats Ehic eters 1000. DULY aseien ss caeie eters 108 

Total for the year.......... vvlsinwiseielesierem eo 1OmtOns. 


The composition of the material collected varies 
in winter and summer, as follows, the figures be- 
ing percentages: 


Winter. Summer. 
IASHOR: srectee clei> RY AeWeee fins taiee ra urats - 50 20 
Barn TOMsenws ace chess as » 25 50 
Other ematerialvnrac sce we se neiriot birem sat eo 30 


The yearly cost of gathering the garbage may 
be estimated at $3,500; of hauling by train, $3,250; 
of spreading on land, $600; making a total of 
$7,350, when the garbage was shipped by rail and 
hauled to and spread on farm land. Disinfection 


the structure still standing, which indicates an 
ordinary furnace, and four fragments of bills 
from which the cost may be estimated as 
about $6,000. On Aug. 21, 1891, a contract was 
made for the operation of the crematory for a 
year at $1,051, but on Nov. 1, after several weeks 
of unsuccessful trial, the contract was cancelled 
by mutual agreement. 

On Nov. 1, 1890, a contract was let for towing 
the garbage on a scow from the city dock about 
three miles out to deep water. The contract price 
was $550 a month for eight months, for six trips 
a week. The capacity of the scow was from 60 to 
100 cu. yds., according to the method of loading, 
the weight being perhaps 1,000 lbs. per cu. yd. 
The contract was renewed on July 1, 1891, at 
$3138 per month, and on July 1, 1892, for $219 
per month for the same service. The latter rate 
continued until Sept. 15, 1893. The design of the 
scow is shown by Fig. 1. 

After some months of scow service complaints 
arose that the lighter refuse and carcasses of ani- 
mals lodged on the shores. The nuisances thus 
occasioned was mitigated through a part of the 
year by gray sea gulls, which from September to 
June followed the scow by thousands and picked 
up the floating matter. During the summer, how- 
ever, the gull goes north, and in 1893, the com- 
plaints became so frequent and insistent that a 
change was made. 

In September, 1893, a contract was entered into 


fertilizing purposes. A man at $1.50 a day was 
stationed at the side track to unload the cars and 
load wagons, when at hand; at other times he 
sorted the material. Combustible material was 
thrown into one pile; tin cans, iron, etc., were 
thrown into another and afterwards shipped to a 
smelter where $7.50 a ton was paid for it; the 
fertilizing material was spread upon land’ at the 
rate of 86 loads, of 100 cu. ft. each, per acre the 
first year and 18 loads the second. 

From September, 1893, to April, 1894, the gar- 
bage was put on the farms as fast as received, 
the cost of cartage and spreading being 30 cts. 
per wagon load, excluding, and 35 ets., including, 
the sorters’ wages. Between April and September, 
the farmer’s busy time, the garbage was sorted 
and then stacked at the side track. This heap was 
not very offensive, no odor being ‘perceptible at 
60 to 75 yds. There was no farmhouse within 4. 
mile and no complaints were made. A part of 
this heap was carried over to the summer of 
1895, without offense. The heap would, of course, 
steam and give off odor if broken into. 

The soil upon which the garbage was placed 
was a rather poor, sandy*loam, which without 
garbage would yield about 1% tons of “green oat 
hay” or 8 to 12 bu. per acre of oats. With garbage 
the first year the yield was 8% tons of hay, or 52 
bu. of oats per acre. The second season was a 
dry one, but the yield even then was 234 tons of 
hay and 42 bu. of oats, while neighboring fields 
were giving but one ton of hay and 7 to 10 bu. of 
oats. { 

A comparison of the yield from 30 acres in hay 
and 10 in oats for two years, with and without 
garbage, based on the above figures, shows a gain 
of $474, or $287 a year, in favor of the land re- 
ceiving garbage, while there would be a benefit 
for a few years after through an improvement in 
the soil. The farmers estimated that twelve loads 
per acre would keep the land up to the standard 
for the third and succeeding years, which by de- 
creasing the cost would, of course, increase the 
profit. 

If the use of garbage for low-priced crops shows 
such favorable results might it not be so profitable 
for market-gardening as to make it worth while 
for the gardeners to haul it from the city? 

The garbage cars used by the Northern Pacific 
were of two types. Fig. 2 is a section of the older 
form, which was simply the common self-dump- 
ing ash car, modified a little and made larger. A 
few trips demonstrated that this car could not be 
loaded to its tonnage capacity with the light ma- 
terial to be carried and that the doors were too 
small for the easy removal of dead horses. There- 
fore the new type, Fig. 8, was adopted, which is 
simply a huge box about 714 x 27 x 4 ft. 10 ins., 
inside measurement, having three doors on a side, 
each giving a clear opening of 414 x 814 ft. Car- 
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FIG. 4.—DETAILS OF GARBAGE 


with the Northern Pacific Railroad to haul the 
garbage and street sweepings to Hillhurst, 16 
miles distant, for $270.83 per month, or $3,250 per 
year. Farmers unloaded the wagons and carted 
the garbage about %4 mile to their farms for 
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SCOW USED AT SEATTLE, WASH. 


casses can be dragged from these cars by means 
of a horse and rope and the other matter can be 
discharged by means of a scraper within the car, 
moved by a team on the ground. 

With the completion of a bridge in August, 1895, 
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the city changed its method of refuse disposal, 
using the material for making a permanent road- 
way on the flats. At first the garbage was dumped 
here with the other material, taking care to keep 
the worst matter at the bottom. This not proving 
entirely satisfactory the ‘‘swill’ is now taken to 
the ‘“piggeries’” by farmers and the remaining 
matter used for filling. Only one man is kept at 
the dump. The “hard times’? has made a great 
reduction in garbage of all sorts, especially in 
“swill’ from houses. Where the removal of the 
latter was once a source of expense to the house- 
holder, farmers will now remove it without charge, 
or even pay a small sum for it. In a few cases 
stable refuse is taken for fertilizing purposes by 
farmers living near the city. 
Garbage Disposal at Seattle. 

The collection of garbage at Seattle does not 
follow notably dissimilar lines from the system at 
Tacoma. Householders pay from 50 cts. per month 
for weekly, to $2.50 for daily, collections. The pop- 
ulation served is about 20,000; the census of 1890 
showed about 48,000 inhabitants. 

Prior to 1889 no regular system of garbage and 
refuse disposal was in use. Since the great fire 
of that year these wastes have been dumped in 
Puget Sound, requiring a three-mile tow. The 
refuse is somewhat heavier than at Tacoma and 
is dumped in deep water, as there, but still it gives 
trouble along the shores. 

About 15,000 tons per year are dumped in the 
Sound at a total cost of $97 per month, or $1,164 
a year, which is about 8 cts. per cu. yd. The form 
of garbage scow used is shown in detail by Fig. 4. 


1 
THE “CHICAGO” FIREPROOF FLOOR. 


The development of a safe and economical floor 
system seems to have attracted the attention of 
inventors to a greater extent than any other fea- 
ture of fireproof building construction. Hardly a 
month passes thatsome new designis not presented 
to appeal for the favor of builders and architects, 
until now it has become a somewhat difficult task 
to carry in mind the different designs in actual 
use, to say nothing of the thousand and one 
which have only reached the dignity of letters 
patent. One of the latest floor systems which has 
been called to our attention is the “Chicago floor,” 
which is the invention of Mr. Theo. Kandeler, a 
civil engineer of Chicago, I1l., and which is illus- 
trated in the accompanying cut. 

The metal work of this floor consists of a series 
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resistance of 50 Ibs. per sq. in. would carry a load of 
500 Ibs. per sq. ft. All work essential to the strength of 
the floor is done in the factory where its quality can be 
perfectly controlled. The sections are opened for inspec- 
tion before they are put in their places. Any amount and 
quality of fireproofing can be fastened above or below 
the floor, so that any degree of safety against fire may be 
obtained. The lightness of the floor follows from the ex- 
clusive use of steel for carrying purposes. The concrete 
is put in merely for fireproofing and deafening, therefore 
its quantity and weight may be reduced to a minimum. 
The quickness of construction is possible because all 
the slow work is done at the factory. This work may 
begin as soon as the plans of the building are far enough 
advanced to determine the dimensions of the floor sec- 
tions, then the sections will be ready when the steel 
beams, which support them, are in place. The cheapness 
of our floor is practicable because 90% of the work in its 
construction is done at the factory, and factory labor is 
much cheaper than outside work. Another point is the 
lightness of our floor, which cheapens the steel I-beams, 
the columns and the foundations of any building in which 
the floor is used. 

Mr. Kandeler calculates that the cost of this 
floor, taking into account the reduced weight of 
columns, I-beams, etc., will be 35% cts. per sq. 
ft, as compared with 48% cts. per sq. ft. for a 
tile floor. 

ET 


HIGHWAY COMMISSIONS AND ASSOCIATIONS. 


At the present time, when so much work is be- 
ing done in road improvement and in promoting the 
construction of good roads, a list of the associa- 
tions interested in highway work, will be of inter- 
est to many of our readers, and we therefore pub- 
lish the following list, which has been kindly fur- 
nished us by Mr. M. O. Eldridge, Acting Chief 
of the Road Inquiry Bureau, Department of Ag- 
riculture, Washington, D. C. 


Wisconsin League for Good Roads, 505 East Water St., 
Milwaukee, Wis.—Pres., Thomas M. Blackston, Sheboy- 
gan, Wis.; Secy., Otto Dorner, Milwaukee, Wis.; Treas., 
John Johnson, Milwaukee, ‘Wis.; First Vice-Pres., Lucius 
Fairchild, Madison, Wis.; Second Vice-Pres., W. D. 
Hoard, Fort Atkinson, Wis.; Third Vice-Pres., A. Cressy 
Morrison, Milwaukee, Wis.; Directors, W. H. Rogers, 
Madison, Wis.; Wm. E. Crater, Plattville, Wis.; Thos. W 
Spence, Milwaukee, Wis.; C. C. Rogers, Milwaukee, Wis.: 
John C. Koch, Milwaukee, Wis.; A. K. Hamilton, Mil: 
waukee, Wis. 

Board of ‘Highway Commissioners, Burlington, Vt.: 
Chairman, Oscar L. Hinds, Burlington, Vt.; Secy., J. W. 
Votey, Burlington, Vt.; Marcus Peck, Brookfield, Vt. 

Ohio Road Commission: Chairman, Hon. Martin Dodge, 
Cleveland, O. 

Connecticut Highway Commission, Hartford, Rooms 25 
and 27, Capitol, Hartford, Conn.; Commissioners, James 
H. Macdonald, Chairman, Hartford, Conn.; A. C. Stern- 
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of steel bars, about 5 ft. long, and 3% ins. wide, 
which are set vertically and spaced 2 ft. apart. 
To these bars are fastened 2x3-in. beveled 
wooden nailing strips, and between them are 
sprung sheet-iron arches, having 2% ins. rise. 
This metal work complete is made in the shops in 
sections 5 ft. wide and 10 ft. long. In the build- 
ing the sections rest on the floor beams and string- 
ers, as shown, and are covered with concrete. 
The protection from beneath is secured by a sus- 
pended ceiling of fireproofing as shown. 

The claims for this floor.are perhaps best stated 
in its designer’s own words, as follows: 


The safety of this fioor does not depend on the quality 
of the concrete used, as all carrying parts, up to the floor 
strips, are steel, and can be proportioned with equal 
safety for the heaviest and for the lightest loads. If the 
floor strips should burn out, the concrete arch having a 
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Chicago, IIl., Inventor. 


berg, Hartford, Conn.; 
Conn. 


New Jersey Road Improvement Association: Prest., 
Clayton Conrow, Cinraminson, N. J.; Vice-Pres., C. C. 


Wm. R. McDonald, Hartford, 


McBride, Elizabeth, N. J.; Secy. and Treas., E. G. Har- 
rison, Asbury Park, N. J. 
Iowa Road Improvement Association, Clinton, Ia.: 


Pres., E. H. Thayer, Clinton, Ia.; Secy., O. L. F. Brown, 
Des Moines, Ia.; Treas., C. B. Worthington, Des Moines, 
Ia.; Directors, 1st Dist., William Steyh, Burlington, Ia.; 
2d Dist., Peter A. Dey, Iowa City, Ia.; 3d Dist., J. M. 
Muncey, Jesup, Ia.; 4th Dist., Wm. Larabee, Clermont, 
Ja.; 5th Dist., James Yuill, Cedar Rapids, Ia.; 6th Dist., 
Chas. F. Blake, Ottumwa, Ia.; 7th Dist., J. G. Barryhill, 
Des Moines, Ia.; 8th Dist., W. O. Mitchell, Corning, Ia.; 
9th Dist., J. C. McCabe, Logan, Ia.; 10th Dist., G. L. Tre- 
ae Humboldt, Ia.; 11th Dist., H. C. Wheeler, Ode- 
olt, Ia. 


Virginia State Good Roads Association, Richmond, Va.; 
Pres., Joseph Bryan, Richmond, Va.; First Vice-Pres., 
Chas. E. Asburner, Brook Hill, Va.; Secy. and Treas, H. W. 
Anderson, ‘‘Times’’ Building, Richmond, Va. Vice-Presi- 
dents, Ist Dist., Orris A. Browne, Cape Charles., Va.; 2nd 
Dist., J. E. Booker, Suffolk, Va.; 3d Dist., B. B. Munford, 
Richmond, Va.; 4th Dist., Chas. T. Lassiter, Petersburg, 


Va.; 5th Dist., Geo. Young, Sutherlin, Va.; 6th Dist., H. 
A. Gillis, Roanoke, Va.; 7th Dist., H. L. Lyman, Char- 
lottsville, Va.; 8th Dist., Geo. W. Barbour, Somerset, Va.; 
9th Dist., H. C. Stuart, Elk Garden, Va.; 10th Dist., Ly- 
man Chalkley, Staunton, Va. 


Bureau of Highways, Sacramento, Cal.: Commissioners, 
R. C. Irvine, Marsden Manson, J. L. Maude and E. Ma- 
rion Wolf (Clerk), all of Sacramento, Cal. 


Massachusetts Highway Commission, 15 Court Square, 
Boston, Mass.: Commisioners, G. A. Perkins, Boston; 
Nathaniel S. Shaler, Boston; William F. McClintock, Bos- 
ton; Charles Mills, Civil Engineer, Boston. 


New York State League for Good Roads, Rochester, N. 
Y.: Pres., Gen. B. F. Tracy; Vice-Pres., W. Austin Wads- 
worth; Treas., S. S. Howland; Secy., John A. C. Wright, 
all of Rochester, N. Y. 


Directors: Thomas R. Proctor, Utica, N. Y.; Hon. Wm. 
Cary Sanger, Albany, N. Y.; Warham Whitney, Roches- 
ter, N. Y.; J. R. Rosevelt, Hyde Park, Dutchess Co., N. 
Y.; Frederick Bronson, 76 Wall St., New York city; John 
C. Churchill, Oswego, N. Y.; Paul Tuckerman, Tuxedo, 
N. Y.; Arthur E. Clarke, Batavia, N. Y.; Winthrop Chand- 
ler, Barrytown, Dutchess Co., N. Y.; Chas. A. Willis, 
Havemeyer Building, New York city; N. G. Spaulsing, 
Schodack Landing, N. Y.; August T. Gillinder, 2- Nassau 
St., New York city; G. Howard Davison, Milbrook, N. Y.; 
A. Beekman Cox, Cherry Valley; Joseph C. Willits, 49 
Wall St., New York city; W. A. Sweet, Syracuse, N. Y.; 
Dean Sage, Albany, N. Y.; Geo. P. Sawyer, Buffalo, N. 
Y.; John Bogart, 71 Broadway, New York city; I. B. Pot- 
ter, Potter Building, New York city; Staley N. Wood, 
Hinsdale, N. Y.; Worthington Whitehouse, Elmsford, 
Westchester Co., N. Y.; Howard Willetts, 303 Pearl St., 
New York city; J. Y. McClintock, Rochester, N. Y.; W. 
Pierpont White, Utica, N. Y.; Martin I. Schenck, Green- 
bush, N. Y. 

County Secretaries of New York League for Good Roads: 
(Albany Co.), Henry M. Sage, Albany; (Allegheny Co.), 
Capt. G. H. Blackman, Wellsville; (Broome Co.), F. M. 
Gilbert, Binghamton; (Cattaraugus Co.), John Sloan, 
Olean; (Cayuga Co.), H. V. L. Lord, Auburn; (Chautauqua 
Co.), Dr. W. M. Bemus, Jamestown; (Chemung Co.), 
George M. Robinson, Elmira; (Clinton Co.), E. C. Baker, 
Plattsburg; (Columbia Co.), H. R. Bryan, Hudson; (Cort- 
land Co.), E. E. Mellon, Cortland; (Erie Co.), G L. 
Williams or E. C. Sprague, Buffalo; (Fulton Co.), Geo. 
Fenton, Broadalbin; (Genesee Co.), Arthur HE. Clark, Ba- 
tavia; (Herkimer Co.), J. H. Ives, Little Falls; (Madison 
Co.), G. S. Tillinghart, Morrisville; (Montgomery Co.), 
G. S. Wagner, Fort Plain; (Niagara Co.), Eugene M. Ash- 
ley, Lockport; (Oneida Co.), T. H. Terris, Utica; Onon- 
daga Co.), F. M. Power, Geddes; (Ontario Co.), C. C. 
Sackett, Canandaigua; (Orange Co.), Paul Tuckerman, 
Tuxedo; (Orleans Co.), Isaac Signor, Albion; (Oswego Co.), 
J. D. Higgins, Oswego; (Otsego Co.), F. E. Munger, Rich- 


field Springs; (Queens Co.), F. McLachlin, Flushing; 
(Schenectady Co.), W. CC. Vrooman, Schenectady; 
(Schuyler Co.), John M. Thompson, Watkins; (Steuben 


Co.), A. Crook, Bath; (Tompkins Co.), J. L. Mandeville, 
Brookton; (Wayne Co.), L. C. Cuyler, Pultneyville; 
(Yates Co.), John S. Sheppard, Penn Yan. 


Special Legislative Committee on Good Roads, State of 
New York: Richard Higbie, Chairman, Babylon, N. Y.; 
Chas. F. Schoepflin, Gardenville, N. Y.; Eugene F. 
Vacheron, Ozone Park, N. Y.: Wm. W. Armstrong, Roch- 
ester, N. Y.; Henry Krenrich, Jeffersonville, N. Y.; M. 


F. Tobin, New York, N. Y.; Henry J. Staley, Carlisle, 
N. Y.;) J. E. Overton, Oyster Bay, N. Y. 
Special Committee on Good Roads, Nashville, Tenn.: 


Maj. C. A. Locke, M. Am. Soc. C. E.; Hunter MacDon- 
ald, M. Am. Soc. C. E., and W. H. Schuerman, Professor 
of Mathematics in Vanderbilt University; all of Nashville. 

Indiana Highway Jmprovement Association. Indianapo- 
lis, Ind.: Pres., J. S. Mount, Shannondale, Ind.; Secy., 
L. B. Hubank, Indianapolis, Ind. 

Missouri Road Improvement Association, Kidder, Mo.: 
Pres., T. O. Stanley, Sedalia, Mo.; Vice-Pres.. W. C. 
Adams, Atherton, Mo.; Secy. and Treas., Levi K. Chub- 
buck, Kidder, Mo. 

Good Roads Association, Cromwell, Conn.: Pres.. Dr. 
W. B. Hallock; Secy., T. W. Beaumont; Treas., Walter 
Fewthrop; Executive Committee, W. S. Coe. John B. 
Bond, Geo. S. Butler, H. W. Congdon, and A. N. Pierson, 
all of Cromwell, Conn. 

Darlington Road League, Darlington, Md.: Pres., D. C. 
Wharton Smith; Secy., C. Wilson; Treas., Alfred E. Page; 
W. H. H. Whitford, Chas. A. Andrew, Joshua C. Smith, 
Joseph R. Hopkins, Albert S. Holloway, Courtold W. 
Smith, W. Newlin Smith, A. Tinney Galbraith and E. 
M. Allen, Jr., all of Darlington, Md. 

Douglas County Road Improvement Association, Omaha, 
Neb.: Pres., Chas. F. Manderson, Vice-Presidents, Guy 
C. Barton and William A. Paxton; Treas., Ben. B. Wood; 
Secy., Curtis C. Turner; Victor B. Caldwell; all of Omaha, 
Neb. 

Michigan League of Good Roads: W. L. Webber, Pres., 
Saginaw; William Appleton, Vice-Pres., Lansing; E. M. 
Hopkins, Secy. and Treas., Saginaw: John McVicar, De- 
troit; C. V. De Land, Jackson; Silas E. Woodworth, Plain- 
field; H. C. Weeks, Allegan; S. S. Bailey, Grand Rapids; 
Dallas J. Don, Flint; G. W. Howe, Port Huron: C. H. 
Peters, Saginaw; Wm. Carpenter, Muskegon; William 
Crosby, Harbor Springs; Reuben Goodrich, Traverse City; 
William Chandler, Sault Ste. Marie. 

Miffiin County Good Roads Association, Milroy, Pa.: 
Pres., Chas. Bratton, Shanks Run, Pa.; Vice-Pres., J. H. 
Peachey, Belleville, Pa.; Secy., S. T. Moon, Milroy, Pa. 

—_—a 

THE NEW YORK & BROOKLYN R. R. CO. has been 
granted the right by the New York Board of Aldermen 
to build a tunnel under Ann St., from Park Row to the 
East River. The company proposes a tunnel under the 
East River terminating in Brooklyn at Middagh and Fur- 
man Sts. The length would be 8,225 ft., and approach 
grades of 4% as a maximum are proposed. Mr. Benjamin 
F. Henning, who has been prominent as an advocate of 
a gravity tunnel on this site, is the principal promoter of 
the scheme, and among others interested are Alonzo B. 
Cornell, E. R. Hoadley and Irving Washburn, of New 
York. The company has agreed to pay the city 244% of 
its gross receipts. It is designed to use electricity for the 
motive power; but the cars will run by gravity alone 
down each approach and a good part of the distance 
across the river, 
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The wisdom and zeal shown by Toronto, Ont., 
in making the most of her franchises for the use 
of the public streets might well be followed by 
many of the cities of the United States. In our 
issue of Nov. 7, 1895, we published some figures 
showing the revenue derived from street railway 
franchises in that city. The Board of Control of 
Toronto, of which Mr. R. J. Fleming is chairman. 
is now advertising for sealed proposals for the 

PRIVILEGE of constructing and maintaining a tele- 
phone service for the citizens of Toronto, for a term of 
five years, or longer. 

We have capitalized the word privilege in the 
above quotation. On this word hangs the whole 
idea of compensation to cities for valuable fran- 
chises, but most of our American cities do not 
appreciate the fact. 


In our column of “Letters to the Editor’ this 
week, a valued correspondent directs attention to 
the call for competitive designs for-the bridge 


across Newtown Creek, Long Tsland, and con- 
demns in strong terms the scheme which has 
been adopted for securing plans for the struc- 


ture. We doubt not that he voices the sentiments 
of many of our readers, and we ourselves were 
inclined on first examination of the scheme to 
take a very similar view. As we read the ad- 
vertisement referred to more carefully, however, 
and consider all the circumstances in connec- 
tion with the case, we find ourselves obliged to 
examine the matter from the point of view of 
those who are in responsible charge of the work, 
and to ask candidly whether they have not 
adopted a wise course on the whole in thus open- 
ing to general competition the preparation of 
plans for this structure. 

As a matter of fact, the question of the best 
design for this structure has been a subject of 
vigorous discussion for a long time. The cross- 
ing is one of considerable length, and the con- 
ditions of traffic are such that it is desirable to 
obstruct the channel as little as possible. The 
ordinary swing-span draw will not be permitted, 
we believe, by the army engineers. Of the sub- 
stitutes which are available, at least three or 
four, and probably more, are covered by patents, 
and we know that some at least of these patented 
designs have been brought to the attention of 


the officials in charge of this work by their 
owners. Moreover, there is good reason to be- 
lieve that some of these patented designs are ex- 
ceedingly valuable for use upon just such sites 
as that of the Newtown Creek bridge. It would 
not be wise, therefore, for the Commissioners to 
employ an engineer to prepare plans for the 
work, with instructions to use no patented de- 
vices. Neither would it be well for them to em- 
ploy him to decide between various patented de- 
signs, and others not covered by patents, without 
first finding what royalty the owners of these 
various patents would ask for their use. But 
this is practically what the competition which 
has been instituted is to determime, and this, we 
believe, is the reason why those submitting de- 
signs are asked to place a price upon them, in- 
stead of the more common course of naming a 
prize which will be given to the successful com- 
petitor. 
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In this connection a few words regarding the 
general conduct of competitions may be appropri- 
ate. The architects, who have had to deal with 
competitions ten times as much as have engineers, 
when they found that there was no stopping 
them, took the wise course of so controlling 
and guiding them as to secure the best results 
to those instituting them and those taking part 
in them. They formulated a system of general 
rules to govern architectural competitions, which 
has been of great value to the profession and to 
the public as well. One of the govering principles 
of this code of rules is that calls for competitions 
should require general designs and not details. 
The wisdom of this rule is easily seen. The prep- 
aration of general designs is a matter of moderate 
time and expense; but for detail designs a large 
outlay must be made. As a matter of fact the 
only ones who will undertake the expense of mak- 
ing detail designs for a competition, are the plod- 
ders of the profession who can find no more prof- 
itable occupation. 

Now, as we read over the advertisement for 
plans for the Newtown Creek bridge, it appears 
to us that it conforms fairly well to this principle, 
as what it calls for are general designs and not 
detailed plans and _ specifications. Competitors 
are not even required to submit an estimate of 
the cost of carrying out their designs, nor speci- 
fications for use in their construction. In fact we 
do not see that anything is called for that is not 
really necessary to enable the relative merits of 
the competing designs to be fairly judged, nor is 
anything asked for that a bridge engineer could 
not furnish with a moderate outlay of time and 
expense, not out of proportion to his chances of 
success. Further, his compensation is not re- 
stricted to any fixed sum; but is set by himself: 
and if he be so ingenious and talented as to or- 
iginate a design of very great merit, he is free to 
set a price upon it in, proportion to his own esti- 
mate of its worth. This feature of the competi- 
tion has the added merit, it appears to us, of 
guarding against the very thing which has so 
frequently proved an annoyance and source of 
complaint in competitions, viz.: the use without 
compensation of a design submitted in the compe- 
tition. By inviting competitors to set a price 
upon their designs, the commissioners, it appears 
to us, formally acknowledge the ownership by 
each competitor of his designs. In the light of 
this acknowledgment, the use of the designs of 
any competitor without payment of the compen- 
sation fixed by him, at the commissioners’ re- 
quest, would apparently make them legally re- 
sponsible to him, whether the designs were cov- 
ered by patent or whether they were not. 
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The semi-circular shield used in constructing 
a large sewer in Paris, France, as described on 
another page, is deserving of attention as being, 
so far as we know, the first of all large shields of 
this form which has been made to work success- 
fully. In 1892 a semi-circular shield, 30 ft. 8 ins. 
outside diameter, was put at work on the York 
Road tunnel of the Baltimore Belt R. R., but it 
failed on account of the settling of the crown and 
spreading of the haunches, and had to be aban- 
doned. The cause of this failure was the light 
construction of the shield in proportion to its 
great diameter and the heavy load of unstable 


clay which it had to support. Indeed, the set- 
tlement began immediately upon the removal of 
the falseworks centering, and before the distort- 
ing effect of the hydraulic jacks in forcing the 
shield ahead through the clay had come into ac- 
tion. The French shield illustrated is only about 
19 ft. in diameter, and is working in a sandy 
soil of considerable stability and with but a 
very small superincumbent load. Despite these 
favorable conditions of material and load, how- 
ever, the successful operation of the shield is 
probably due largely to its heavy and rigid con- 
struction. 

A second feature of this French work which 
will be of interest to engineers is the operation of 
the shield under a very small depth of earth— 
less than 2 ft.—without sinking or cracking the 
pavement above. Indeed, its success in this re- 
spect is remarkable, and gives much encourage- 
ment for the use of the shield system in tunnel- 
ing under the streets of our large cities, where 
the demand for underground railways, sewers 
and subsurface conduits of all kinds is growing 
each year, and where the disturbance of the street. 

surface means always heavy expense. 
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At the recent conventions of railway mechani- 
cal officers at Saratoga, resolutions were adopted 
by both the Car Builders and the Master Mechan- 
ics, protesting against the bill now pending before 
Congress by which the introduction of the metric 
system is made compulsory. These resolutions 
were adopted in both associations by a prac- 
tically unanimous vote. 

That this protest is fairly expressive of the 
sentiment of a large proportion of those engaged 
in mechanical engineering work, it would be idle 
to deny. It is true that many of the arguments 
brought forward against the metric system are 
as puerile as some of those presented in its 
favor; but there is one argument against the 
change whose weight it is difficult to exaggerate, 
and that is the expense involved in changing the 
present standard system of measurements. Take 
the one item of screw threads. The interchange- 
ability of the present system of screw threads 
depends upon, first, a set of standard diameters, 
round iron or other metals, and second, a standard 
form, size and pitch for screw threads of the 
different systems. In almost every branch of 
manufacturing industry standards have been 
adopted for the bolts, nuts and screw threads 
principally used. We may mention for example 
the carriage industry, the standard threads for 
gas-pipe and fittings and the standard limit gages 
for round iron adopted by the M. C. B. associa- 
tions. Besides screw threads, thousands of other 
standards of size have been adopted in the various 
industries and have become a most important 
part of the modern system of manufacturing. 
Would a change to the metric system mean a 
change in all these standards? Doubtless it would, 
for it would be idle to retain standards whose 
dimensions could not be exactly given in metric 
units. That many million dollars are now in- 
vested in standard gages, templates, rules, scales, 
etc., and in the machinery for their reproduction 
and use cannot be doubted; and this investment 
would, of course, be destroyed by. a change in 
the system of measurements; but this, in fact, 
would be a trivial part of the cost of a change in 
the system of measurements. For a period of 
some 20 or 30 years it would be absolutely nec- 
essary to maintain both systems in use, or until 
every existing machine built according to present 
standards had gone out of use. Take the railway 
cars of the country, for example. At every repair 
shop it would be necessary to carry a duplicate 
stock of bolts, nuts, round-iron, screw-cutting 
tools, etc., one for cars built on the metric sys- 
tem, the other for cars built on the present 
system, 

It will be evident without further illustration 
that the interests which would be so seriously 
affected by a change in our system of measure- 
ments will be heard from very forcibly, as soon 
as any probability appears of a compulsory 
adoption of the metric system. 

pa ee eee 

For the other arguments against the metric sys- 
tem, it appears to us very little can be said. 
The argument that the foot or the yard are in- 
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trinsically less convenient units than the meter 
or the centimeter is about as trivial as the claim 
that the meter is a better unit than the older 
ones because it is a ten-millionth part of the 
earth’s quarter - circumference. The standard 
of length in either case is an artificial standard 
kept in a government depository. As for the 
elaim that division of a unit by vulgar fractions 
is more convenient than decimal division, it may 
be said that if in certain industries this is really 
the case, then there is no reason why the metric 
units should not be divided by vuigar fractions. 

Practically, however, there is little reason to 
believe that decimal divisions are inapplicable 
in machine shop work. In fact, the use of 
thousandths of an inch for accurate measurement 
is now universal in all well-managed machine 
shops. 

It is claimed that drawings on the metric sys- 
tem are liable to error through misplacement of 
the decimal point; but it appears to us that this 
argument cannot be based on any familiarity 
with the system in use. An error which multi- 
plies or divides the true quantity by ten is so 
large that it is sure to be discovered before it 
makes trouble. On the other hand, the metric 
figures being all of the same size are more easily 
written and more legible than the vulgar frac- 
tions of the present system. Take for instance 
the dimension 143”. By the metric system this 
is written 0.036. We have one less figure to 
write, no small figures and no need for the inch 
marks. 

Of the advantages of the metric system in com- 
putation, and in its simplification of the whole 
matter of weight and measures, it is not nec- 
essary for us to speak. They must be admitted 
by every one who has given the system careful 
and unprejudiced study. The question is whether 
all these advantages are worth the enormous 
sum which it would cost to make an entire revo- 
lution in our system of weights and measures. 
The people on whom the burden of cost of such 
a change would fall most heavily can be relied 
upon to answer this question in the negative; 
and as they are pretty certain to make a very 
strong showing on their side when the matter 
comes up for final action and to secure the ear 
of Congress, we are not likely to see the com- 
pulsory adoption of the metric system in this 
country at present: 

The advocates of the metric system have fre- 
quently referred to the small amount of friction 
and expense that was caused by the change to 
the metric system in Continental Europe. It must 
be remembered, however, that when this change 
was made, manufacturing industry on the mod- 
ern system was in its infancy. The system of 
standards, and the interdependence of manu- 
factures was then almost unknown. The oppo- 
nents of the metric system have good ground 
for asking, therefore, that the burden which the 
mere making of the change will impose upon the 
manufacturers of the country shall be carefully 
weighed before a change is compelled. 
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SAFETY IN LOCOMOTIVE BOILER CONSTRUCTION. 


In our issue of June 18 we called attention to 
a published statement of the New York Railroad 
Commission to the effect that explosions of loco- 
motive boilers of the radial stay type had been 
more violent than the explosions of similar boilers 
of the crown-bar type. As a result of our note the 
Master Mechanics’ Association took up the matter 
at its recent meeting in Saratoga, and put itself 
on record as certifying to the safety of the radial 
stay type of boiler. No evidence was brought 
forward, in a discussion lasting more than an hour, 
tending to show that the radial stay boiler is 
not as safe in every respect as the crown-bar; 
and it was found that the New York Railroad 
Commission had based its recent remarks con- 
cerning radial stay boilers entirely upon experi- 
ence with boilers of the Wooten pattern. 

It is fortunate that the Master Mechanics’ As- 
sociation has taken this matter up and placed 
itself on record so promptly in support of the 
radial stay boiler as good and safe construction, 
else we might have had the New York Railroad 
Commission’s deliverance on this subject quoted 
as authority in every boiler explosion case for 
years to come, and it might even have had a ten- 
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dency toward keeping in use the crown-bar boiler 
on some roads which still cling to it. 

But the discussion in the Master Mechanics’ As- 
sociation should be of value not only as an offset 
to the opinion rendered by the New York Rail- 
road Commission. Many of the facts brought out 
in the discussion are not as generally known or 
not as generally realized as they should be, and 
some of these it is our purpose to note. 

In the first place the essential feature of differ- 
ence between the two types of boilers may be 
briefly explained. In the crown-bar boiler the down- 
ward pressure upon the roof or crown of the fire- 
box is carried by rows of crown-bars extending 
across the top of the fire-box from side to side 
and supported by the side sheets at the ends. A 
modern locomotive may have a crown-sheet area 
of 30 to 40 sq. ft., and with a steam pressure of 
200 lbs. per sq. in. this means a total pressure of 
86,000 to 115,000 lbs.,tending to force the fire-box 
down and out of the boiler. In the crown-bar 
boiler this strain is resisted partly by the sling- 
stays which lead from the roof of the boiler to 
the crown-bars, partly by the stiffness of the stay- 
bolts which connect the side-sheets, and partly 
by the mud ring which connects the fire-box to 
the boiler proper at the base. What proportion of 
the total strain will be carried by each one of 
these three members is, of course, impossible to 
say; but neither the mud ring nor the side stays 
are designed to carry the strain which is brought 
up on them by the downward pressure on the 
crown-sheet. : 

In the radial stay boiler, on the other hand, the 
downward pressure on the crown-sheet is carried 
by stays which reach across to the roof of the 
outer shell, and thus the opposing pressure on 
these two surfaces are equalized. 

An advantage of great importance in bringing 
the radial stay boiler into use is the greater facility 
with which it is cleaned. With modern boilers 
of high pressure the crown-bars and stays must 
be set so closely together that it is very difficult 
to clean the surface of the sheet. Under these cir- 
cumstances the accumulation of scale on the 
sheet and consequent burning is more likely to 
occur. The obstruction to circulation due to the 
presence of the crown-bars is also an added ob- 
jection to their use. 

All these facts have long been known and as 
a result the past 30 years has seen a steady 
change in locomotive boiler practice. The crown- 
bar boiler, which was in practically universal use 
during the early decades of the railway era, has 
steadily been displaced until to-day probably 90% 
of all new locomotives are built with radial stay 
boilers. The experience related in the course of 
the discussion at the Master Mechanics’ Associa- 
tion is good proof that this change has been a 
wise one. Many instances were given where loco- 
motive boilers of the crown-bar type had ex- 


ploded from low water, with the result that the - 


fire-boxes were blown entirely out of the boiler. 
On the other hand, numerous cases were given of 
the failure of radial stay boilers from low water 
in which one or more rows of the stays merely 
pulled through the sheet, letting water and steam 
enough escape through the apertures thus formed 
to lower the pressure and put out the fire, and 
this with little or no injury to the engine, crew 
or the trains, and very little damage to the boiler. 

It is impossible to reach any other conclusion 
from the testimony presented before the Master 
Mechanics’ Association than that the radial stay 
boiler is safer than the crown-bar. 

There are some features in the design of radial 
stay boilers to which attention was called in the 
course of the discussion that deserve esvecial 
emphasis. The first is the effect of making an 
arched or curved crown to the fire-box instead of 
a flat crown, the latter of course being always 
used with the crown-bar boilers. If low water 
occurs with a flat crown fire-box, the entire crown 
is overheated and softened until it comes down. 
If low water occurs with an arched fire-box crown, 
the central row of stay-bolts and a narrow por- 
tion of the sheet adjoining it is first heated. Or- 
dinarily this causes the stay-bolts to pull through 
and this permits the steam and water to escape 
through the central row of stay-bolt holes, re- 
lieving the pressure and preventing an explosion. 

But the pulling through of the bolts is more 
likely to occur if the stays are simply screwed in 
the sheet, like the side stays, than if they are 


given a buttonhead, like the stays used with 
crown-bars. Recent practice is tending toward 
the use of the buttonhead on radial stays and it 
is doubtful whether the change is an improve- 
ment. It was stated in the course of the discus- 
sion that when the Denver & Rio Grande R. R. 
was first opened, the locomotives had radial stay 
boilers, and notwithstanding the fact that the 
enginemen were a reckless set, and burned crown- 
sheets were common, an explosion was unknown. 
So confident did the men become that no serious 
mishap would follow an overheated crown sheet, 
that one man declared his intention of burning 
his engine on purpose; did it, and escaped without 
injury. At a later date the practice was intro- 
duced on that road of using buttonheads on the 
radial stays, and after that some explosions oc- 
curred. The safest construction for radial stay 
boilers, therefore, would appear to be to make 
the crown with considerable arch and make the 
central row or perhaps the central three rows of 
stay bolts without buttonheads. With this con- 
struction low water in the boiler should be rea- 
sonably certain to result in no serious damage. 

The two most common causes of locomotive 
boiler explosions are broken stay bolts and low 
water. The former can be guarded against by a 
thorough system of inspection, in connection with 
the use of hollow stay bolts, which automatically 
give warning of breakage. It may be noted also 
that a crown supported by radial stays is less 
likely to come down in case of the forcing in of a 
side sheet than a crown supported by crown-bars, 
which has its support taken away if the side 
sheet fails. 

The occurrence of low water can be guarded 
against to some extent by discipline, training and 
selection of enginemen, but with all care some 
accidents of this sort are bound to happen. It 
is, therefore, the duty of those entrusted with the 
design of boilers to adopt such precautions as 
shall insure against serious results from low 
water when it occurs. We have outlined above 
what the best practice at present appears to be. 
With this construction, supplemented perhaps by 
a proper system of fusible plugs in the crown- 
sheet, a railway officer in charge of motive power 
may feel reasonably safe against serious disas- 
ters due to low water in his locomotives. 
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LETTERS TO THE EDITOR. 


Power Required to Move Balanced Valves. 


Sir: Your issue of June 25, page 421, top of middle 
column, says that “the balanced valve requires on the 
average twice as much work to move it as the plain 
valve.” Of course you will at once see that our report 
has been misquoted, as the converse was presented in the 
report, viz., the plain valve took about twice as much 
work as the balanced. We think this should be cor- 
rected. Very truly, 


G. R. Henderson, 
Chairman Committee on Slide Valves. 
210 Ninth Ave., S. W., Roanoke, Va., July 1, 1896. 
(We make the correction with pleasure. The 
error was so evident that it probably deceived 
no one.—Ed.) 
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Result of Employing an Incompetent City Engineer. 


Sir:.I have read with much interest the letter under tire 
caption of ‘‘Know It All Engineer,’ in your issue of May 
28. To further illustrate the ‘penny wise and pound fool- 
ish’ policy pursued by many small municipalities in this 
state and elsewhere, I have only to cite a case which has 
come under my personal observation. A city not so far 
awry has a population well on to 9,000 people; the city 
engineer is appointed for a term of years, at the handsome 
compensation of $50 per month; just think of it, $50 a 
month for a reliable civil engineer. This most worthy 
gentleman has caused to be placed on one of the principal 
thoroughfares a large quantity of broken stone calied 
macadam, which would just about pass through a four- 
inch ring. This was dumped out and scattered upon the 
surface of the old street; the main street, at this writing, 
is “‘muddier,’’ the mud and filth is deeper than in the old 
roads which lead up to the town. If I mistake not, 
$20,000 per annum is allowed by the city council for street 
improvements. As I understand the city does not even 
boast of a map, such a thing as a street profile is un- 
known, “hit or miss’ is the motto. Any reputable engi- 
neer would be glad to accept one-fourth of the money now 
thrown away, as compensation. The day is not far distant 
when the ‘‘wise men” will be compelled to step down and 
out, and new brains and business ability take their places, 
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Until this is done many more dollars will be “ditched” 

and the salary of the city engineer remain at $600 per 

annum. Observer. 
Charlottesville, Va. 


The Competition for the Newtown Creek Bridge- 


Sir: In your issue of July 2, I notice an adveftisement 
from the joint committee of the city of Brooklyn and 
Queens county, N. Y., requesting bridge engineers to sub- 
mit plans, strain sheets, ete., for a bridge to replace the 
present Vernon Ave. bridge. This advertisement is, by 
its terms and requirements, an insult to the engineering 
profession. It would seem that there should be engineers 
of ability in such work in and near Brooklyn from whom 
one could be selected whose reputation would assure 
satisfactory results, without trying to secure 15 or 20 
separate designs from which some inexperienced man 
can construct a new bridge and thus benefit by the sug- 
gestions of those who have spent time and money in 
acquiring the necessary knowledge and practice for such 
work. It is different with contractors who compete for 
work. They do not spend days and weeks in elaborate 
calculations and careful work before submitting a 
proposition, but an engineer must make a complete study 
of his problem, must prepare elaborate plans and specifi- 
eotions, receive bids from contractors, in order to submit 
a correct figure for the estimate of cost, and must 
finally remember that all his work may be thrown away 
or used without compensation to him to assist a cheaper 
man to make a reputation. The only privilege that is 
accorded by this advertisement to a _ self-respecting 
engineer is to refrain from encouraging such proceed- 
ings by joining in the competition. Yours very truly, 

James Ritchie, M. Am. Soc. C. E. 

625 Hickox Building, Cleveland, O., July 4, 1896. 


(We have commented on this 
editorial columns.—Ed.) 
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Securing Responsible Bidders on Contract Work. 


Sir: You have frequently called attention to the fact 
that large amounts of money are saved to cities by ad- 
vertising the letting of their contracts in your paper. 
This I do not deny, but I also affirm that you have done 
and are doing contractors a certain amount of harm, 
from the fact, not of the extensive advertising, but of 
ealling together a lot of irresponsible, inexperienced bid- 
ders who slaughter prices and trust to luck or swindling 
to come out on their contracts. This could be remedied 
by suggestions to the numerous city officials with whom 
you come in contact that large deposits should be required 
to accompany bids, at least 10% of the bids, for instance. 
Take the city of Syracuse, N. Y., for example. At their 
letting in June, 1895, they required $6,000 on a bid in 
the neighborhood of $20,000, this to be retained till the 
completion of the work. The result was that they got 
responsible bidders and the work was finished satisfac- 
torily. Take, on the other hand, Stony City, Ia. They re- 
quire a check of $75, any foreman can bid, and trust to 
luck, either by selling out to the next highest bidder, or 
scamping on his work or beating his bondsmen to come 
out whole. I grant that the city will probably have to 
pay more when it requires a high deposit; but on the 
other hand the chances of litigation are less, and the 
chances for getting a decent job better. Might I suggest 
that as you have now educated municipalities up to the 
required point, that you now take our side of the question 
and see if you cannot give them a few ideas as to the de- 
sirability of having responsible contractors do their work, 
and that to attain this result, that they require a cash 
deposit amounting to at least 10% of the bid, and prefer- 
ably 25%. Respectfully, Fred. W. Abbot, 

M. Am. Soc. C. E., Assoc. M. I. C. E. 

620 Chestnut St., St. Louis, Mo., May 26, 1896. 


(Our correspondent’s letter is an excellent pre- 
sentation of the evils due to careless or incompe- 
tence in the drawing of contracts, and invitations 
to submit proposals, and we hope it may be care- 
fully studied by every one of our readers who has 
responsibility or influence in connection with 
this work. We regret that the publicity given to 
contract letting by advertising in our columns, 
should, in some cases, draw irresponsible competi- 
tors to bid against reliable firms; but the remedy, 
as our correspondent says, is not by avoiding pub- 
licity in contract lettings but by adopting the 
usual well-known measures to ensure responsi- 
bility in the bidders. 

The officials of almost every city of any size 
know very well that the cash or certified check 
as an evidence of good faith is an absolute neces- 
sity in inviting bids; but in many small towns 
this necessity is not understood. Moreover, it is 
not obscure people alone who are uninformed on 
this matter. It will be remembered that in the 
advertisements for the last government loan no 
deposit was required on the part of the bidders. 

What percentage the amount of the deposit 


should be of the cost of the work, is a question 
which, it seems to us, ought properly to be con- 
sidered separately in connection with each im- 
portant piece of work. In works involving much 
doubt and difficulty, a higher percentage should 
be required than in the case of work whose cost 
can be accurately estimated in advance. Hnough 
should be exacted in any case to ensure that only 
responsible and competent contractors will enter 
bids, for it is a waste of time to attempt to do 
business with men who are irresponsible and in- 
competent. But, on the other hand, no greater 
deposit should be asked of bidders than is neces- 
sary to ensure bona fide and desirable bids, for 
everything in excess of this interposes a needless 
burden on every contractor taking part in -the 
competition, and one which may be especially an- 
noying and vexatious where decision upon the 
proposals is postponed for some time.—Ed.) 
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Some Recent Tests of Louisville Cement. 


Sir: The inspection and testing of cements as carried 
on for commercial purposes presents some entirely dif- 
ferent features from similar work performed in a scien- 
tific laboratory or technical school, where experiments 
are made to determine the exact nature of different brands 
of cement with a view to establishing correct estimates 
to assist the practical engineer in drawing up specifica- 
tions for such material. The conditions under which 
such work is done are as different as the ends attained. 
In the former case the inspector has to determine whether 
certain material furnished from the mills under ordinary 
running conditions comes up to requirements laid 
down by the engineer under whom he is acting, in the 
latter the scientist pursues investigations on isolated 
samples of the material the results of which, valuable 
as they are in themselves, are useless to the engineer 
as affording testimony of the value of the product turned 
out by the manufacturer in quantity at any particular 
time. In short, it is the province of the scientist to lay 
down rules for the guidance of engineers, and, what is 
more important, to establish a uniform system of testing 
applicable to all practical cases. Such can only be done 
by conducting experiments over a long period and under 
different conditions, and with all the different brands 
of material that come under the engineer’s notice. The 
inspector is to be governed by such specifications in se- 
lecting the cement as are required by his clients. While 
such information, valuable to engineers and manufacturers 
alike, can be obtained by the work of the inspector, there 
is so little uniformity in the manner of testing as carried 
on by different men that no accepted standards can be 
selected from their discordant results and it is difficult 
to institute comparisons for this reason. In well organ- 
ized laboratories for research, however, more uniform 
results can be obtained, as usually such experiments are 
carried on with care, and standard methods are employed 
in the testing. 

Particularly noticeable is the absence of uniformity 
in the methods used in testing what are known as the 
natural cements. This is mainly due to the varying 
nature of the material, which allows the inspector more 
latitude in the selection of methods applicable to any 
particular case. Portland cement, on the other hand, 
is more uniform in quality and the testing can be con- 
ducted under conditions approaching more closely to 
standard methods. Portland cement, being the product 
of two ingredients, chalk and argillaceous clay, mixed 
in definite proportions, carefully selected and calcined 
with a degree of uniformity impossible with the natural 
rock, necessarily is more uniform in quality. The rock 
from which the natural cement is made varies so much 
quantitatively in the proportions of its ingredients that 
it is difficult to calcine it all to the same extent, for even 
the rock from the same quarry will show such wide varia- 
tions in its composition that the resulting cement will 
vary widely in strength. It is therefore very important 
that we should have uniform methods of testing which 
will apply to the natural cements, and while much stand- 
ardizing has been effected for the testing of Portland ce- 
ment it seems to the writer that much of it is inapplica- 
ble to the systematic testing of the natural material. Un- 
like all other kinds of testing of materials for constructive 
purposes, in which tests taken under different conditions 
can be made comparable by deductions gathered from 
experience, or, as is more often the case, by mathematical 
analysis, the testing of cement depends so much on small 
details overlooked by some, and too much importance 
attached to them by others, that this kind of testing offers 
but little room at present for reducing results arrived at by 
different men to a common standard of comparison. For 
instance, from some tentatives pursued by the writer, the 
following details in the process of testing affect to a large 
degree the results, many of which are not considered in 
the reports of tests which from time to time are pub- 
lished: 

1. The time the cement has been allowed to stand after 
being manufactured before gaging. 

2. The manner of gaging, whether it has been accom- 
plished by hand or machine, 


3. The filling of the mold, whether the sample has been 
struck off on one or both sides. 

A prolific cause for the rejection of natural cement is 
free or unslacked lime in the material which manifests 
its presence by checking the briquette, thereby reducing 
the effective area of the cross section and causing a re- 
duction of the tensile strength. It is the opinion of many 
that in moderate amounts the CaO does not materially 
impair the value of the cement, especially if the cement 
be allowed to stand some time before using, thus giving 
the lime a chance to air slack. If the eement, hat from 
the buhrs, be gaged immediately, it would be rejected 
as incompetent if it showed the slightest signs of check- 
ing, while if allowed to stand it would pass inspection 
and be classed as good material. Thus much cement is 
rejected by the hasty inspector which would be passed 
by others. If the cement be used for plastering or work 
of that kind it is imperative that it shall contain no 
trace of uncombined lime. It is therefore quite important 
that the time elapsing between manufacture and gaging 
should be specifically stated in reports of tests. This will 
only apply to tests on neat briquettes, for unless the lime 
be present in very large quantities it will not show its 
presence in the usual manner in briquettes mixed up 
with sand. It is the writer’s opinion that from this cause 
tests on natural cement made with sand briquettes are 
unreliable, for it is impossible 10 discriminate hetween 
inherent bad qualities in the cement and apparent lack 
of strength caused by the lime which in time would sJack 
out and leave a reliable article. 

Referring to No. 2. In laboratories where much testing 
is carried on, it is found necessary to use machines for 
mixing, as by the aid of such it is possible to perform four 
or five times as much work in « given time as could be 
accomplished by hand. ‘fhe results, however, obtained 
are not the same. In the first place it is not easy to adjust 
the amount of water correctly for mixing with the ma- 
chine, while with the hand sufficient can be added to 
bring the mass to the proper consistency. Even with dif- 
ferent samples of the same cement the requisite amount 
necessary to enable the proper consistency to be reached 
will vary with the time the cement has been allowed to 
stand after manufacture. While the machine has the 
great advantage of rapidity, more accurate work can be 
done by the hand of an experienced person. The fore- 
going relates to tests made with neat samples, as machine 
made briquettes of sand and cement are entirely unsatis- 
factory, for the two components do not become thor- 
oughly mixed in the machine on account of their differ- 
ence in density. For commercial testing on a large scale 
machine mixers are almost a necessity, due to their in- 
creased rapidity, but for accurate scientific tests the 
spatula, handled by an experienced man, is by far the 
more reliable. In fact for comparative tests machine 
mixed samples are not at all trustworthy, and the ele- 
ment of the personal equation, incident to work per- 
formed by hand, introduces less variation into the results 
than the many defects of the different machines at present 
in use. > 

Referring to No. 3. The effect of this detail in testing 
is not as large as in the two preceding cases, but neverthe- 
less it may give rise to errors which will seriously vitiate 
the results. The briquette made by striking off on one 
side only is decidedly inferior to that which has been 
turned and smoothed off on both sides. 

In the first case the mold is laid on a glass plate or 
slab of some non-porous material, filled with the mixture 
by pressing with a former, smoothed over the top with 
a spatula and then allowed to set. Even with more than 
ordinary care the mold is often not completely filled by 
this method, as air bubbles will become caught at the 
bottom and further pressing will cause the air to enter 
the cement as there is no way by which it can escape. 
Thus one side of the briquette will be porous and a low 
tensile strength will be the result caused by eccentric 
loading on the specimen. By turning the briquette over, 
however, and applying the spatula to the other side, add- 
ing a little more cement if.necessary to fill out the mold, 
a uniform density of cross section is ensured, which in 
some tests made by the writer made a difference of 3.7% 
on a series of samples. As these tests were made with 
more than ordinary care a larger discrepancy can be 
looked for under usual conditions of working. The fol- 
lowing table gives the results of some tests made by the 
writer on several brands of Louisville cement during the 
past year: 

No. of Av’ge, lbs. 


No. tests. per sq. in. Remarks. 

A: 4,997 121.7 24 hrs. in air and 6 days in water. 
Gk 210 120.0 24 hrs, in air and 5 days in water. 
3) 40 124.1 24 hrs. in air and 4 days in water. 
4. 58 118.0 24 hrs. in air and 8 days in water. 
5. 113 116.7 +24 hrs. in air and 2 days in water. 
6. 840 117.2 24 hrs. in air and 6 days in water. 
T.-- 3401 68.2 % hr. in air and 24 hrs. in water. 
8 o71 72.0 ¥% hr. in air and 24 hrs. in water. 


It will be seen from the table that the larger number 
of tests were made of seven days duration. The manner 
of testing employed for Nos. 1, 2, 3, 4, 5, 8, was as follows: 
Samples were taken from the mill as the cement was 
packed, one sample to every two barrels. This was con- 
tinued throughout the whole year from time to time so 
that the resulting average is a fair criterion of the pro- 
duct throughout the year. The cement was allowed to 
stand 24 hours after manufacture before gaging. The 
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gaging was done by hand, and the briquettes were struck 
off on one side only, a pressure such that a man could 
apply directly being used to force the material into the 
mold. The form of mold used was that adopted by the 
Am. Soc. C. E., which was laid on a glass plate during 
the filling. The briquettes were placed in still water 
until broken, which was done on a hand machine. 

A glance at numbers one and six shows that a higher re- 
sult was obtained from hand made briquettes than from 
those made by machine, number one being the hand- 
made samples, and number six the machine made. Whilie 
the number of tests is not the same, they were so well 
distributed that comparison is quite justifiable. The 
same can be seen in numbers seven and eight, the latter 
271 tests, mixed by hand, showing a higher breaking 
strength than the 3,471 tests of -number seven, which 
were machine mixed. Except for the different method 
of mixing, numbers six and seven were treated the same 
as all the others; 87% to 94% of the cement would pass 


e having 2,500 meshes to the sq. in. 
i eee Robert 8. Ball. 
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Railway Yards and Terminals. 


Sir: Your issue of June 18 contains a very interesting 
article on ‘‘Railway Yards and Terminals,” by Mr. W. la 
Derr. This subject is an important one and one that the 
text books on railway construction treat with extreme 
+ a of railway yards and terminals, for 
which Mr. Derr says the engineer is to some~extent to 
blame, is due to a variety of causes. On all our older 
roads the volume of traffic has increased so many fold as 
to far exceed the most roseate imaginations of the original 
builders. Moreover, many projectors of railways are 
merely financiers or promoters, who can see only so 
many miles of main track from terminus to ser nuaue 
and fancy when they have constructed that much, with an 
occasional passing track, they have finished a railway. 
And in many cases the building of such a skeleton of a 
railway has exhausted all the available funds and the 
construction of suitable yards is a financial impossibility, 
even when their necessity is recognized. If the engineer 
of a single track railway 72 miles long should tell his 
employer that it would be necessary to build 48 miles 
of yard and side tracks, he would probably be con- 
sidered an unsafe adviser, to say the least. But such a 
ratio of main track to sidings is not imaginary. ua 

No typical plan will answer equally well for division 
points and terminal yards; the local conditions and the 
necessities of each case must be considered and a plan 
worked out to meet them as nearly as the limitations im- 
posed will allow. A former chief used to say to me: ‘Go 
and see the division superintendents; find out what they 
are doing and how they do it; what they would like to do 
and how they would like to do it; then find out what 
must be done and the best way to do it; then make your 
yard plan.” 

The guiding principles laid down by Mr. Derr are well 
put. The capacity of any yard should not be gaged by 
the number of cars that can stand on its tracks, but by 
the number of cars that can be put through it in a 
given time. Yet, in a great many localities it becomes 
necessary to hold cars for various reasons, and the im- 
portance of providing sufficient ‘‘hold’’ tracks, so that 
the efficient working of the yard may not be interfered 
with, must not be overlooked. On an old established road 
the amount of space to be reserved for storage of ‘“‘hold’’ 
cars can readily be estimated. The proper points for 
storage of empties should be well considered, and plenty 
of track room should be provided at the various points 
selected for this purpose. It often happens that the 
road has some long gravel pit tracks that can be utilized 
for storage of empties. Probably a large number of 
_ these empties can be profitably stored quite close to some 
large car shops, so that they might be put in thorough 
repair during the dull season and thus be ready to render 
efficient service when the rush season comes on. The 
empty car storage tracks on Mr. Derr’s diagram are 
very long stub tracks, which are objectionable. As a 
rule, all yard tracks should have switches at both ends, 
and if in any case it appears necessary to use a one- 
ended track, such track should be no longer than suffi- 
cient to hold as many cars as the ordinary switching 
engine can readily handle. When a long stub-end track 
gets full of empties, the cars at the stub end are likely 
to remain for weeks and months, serving as bumping- 
posts, and no matter how long the track may be, there 
will always be a car run off the end of the track or broken 
on the bumping-post. 

Mr. Derr’s axiom that ‘“‘all general movements of the 
traffic should be forward ones,” has good sense behind 
it. Another principle, which he does not enunciate in 
words, but which he has indicated in his typical plan, is 
that at any division or terminal yard where the amount 
of traffic or switching (classification) is considerable, 
there should be two yards; that is, one for eastbound and 
one for westbound traffic. For instance, take a division 
terminal having one yard of twelve tracks, the yard may 
be overcrowded and the work delayed. Probably the con- 
gestion would be relieved if the same amount of track 
were properly arranged in two yards of six tracks each, 


rather than as one yard of twelve tracks. The movement 
of a ‘‘slow freight’’ over its division is expedited by hay- 
ing its train made up in station order. This can best 
be done by re-classification in a local order yard, sub- 
ordinate to the classification yard, such as -is indicated 
in the typical plan on page 396 in your issue of June 18. 
But if the yard has not proper facilities for such a re- 
classification, there will probably be a net gain in time 
and expenses if the trains are sent out as originally made 
up. Perfect classification in the rush season should not 
be attempted in a yard that was not designed for such 
work. 

The ‘‘bad order” or ‘‘cripple’’ cars should have tracks 
especially provided for them, where repairs can be made 
promptly and economically. These tracks should be two- 
ended, so that cars can be taken out as soon as repaired 
without waiting for every car on the track to be repaired. 
The repair tracks should be located adjacent to the 
division storehouse and blacksmith shop. Some officers 
want to locate the repair tracks close to the reception or 
classification tracks, so that it may not be necessary to 
move a “‘cripple’’ but a short distance. But a bad order 
car that has been hauled five or 25 miles over the main 
line in a train, can be safely moved another half miie 
in a yard if necessary, and it is cheaper to move these 
cripples to the tracks near the storehouse by means of 
a switch engine than to have the car-repair crew spend 
their time ‘‘toting’’ heavy castings from the storehouse 
to distant repair tracks. It is customary to locate the 
storehouse and blacksmith shop adjacent to the round- 
house, and wherever it is best to locate these buildings, 
there should the repair tracks be. 

It is said with good reason that the cars and their con- 
tents receive more damage in going through an ordinary 
yard than by passing over a division 200 miles long. 
The common method of ‘“tail-end’’ Switching, without 
having a rider on every cut, is responsible for a great 
deal of this damage to rolling stock and freight. Some 
object to poling and gravity yards because such a large 
number of men are required for riders, but there should 
be a rider for every cut, whether the tail-end or poling 
method is employed, and it will often be found a good 
business proposition to take some of the car repairers and 
put them on as riders. It is cheaper to employ men 
enough to avoid the necessity of repairing cars than to 
keep a large repair force and a heavy stock of car mate- 
rial at every yard. Again, the capacity of a locomotive in 
“drilling’’ cars can be increased or diminished according 
as the number of men employed with it is increased or di- 
minished. In a properly planned yard, when a large in- 
crease of business occurs, instead of putting a second drill 
engine in service, the erew of riders should be doubled, 
and when business drops off again the same engine can 
still be kept busy, if the number of riders is decreased. 

As noted by Mr. Derr, that very important car, the 
caboose, is also the source of considerable trouble in the 
yard. Each caboose has its particular crew. It is their 
temporary home; their storm clothes and dinner pails are 
in it. The conductor has there his desk, and the amount 
of clerical and literary work required of a conductor 
makes it necessary that he should have a desk or an 
office. The caboose is frequently the sleeping room of the 
train crew, hence as soon as possible after reaching the 
end of a division, the caboose should be set where it will 
not have to be disturbed until required for another train. 
The freight cars on arrival at a division point go forward 
in the same direction as they entered the yard. The 
locomotive and the caboose, after a rest of greater or less 
time, return from whence they came, and with the rule 
“first in first out,’ the oldest caboose should be at the 
front. The unique caboose track shown in Mr. Derr’s 
diagram accomplishes the end in view very neatly. The 
cabooses are transferred from the eastbound to the west- 
bound yard and arranged in order of their priority by one 
movement, 

The scheme outlined in Mr. Derr’s sketch has so many 
conveniences and good features that one really believes 
him when he says that it “does not represent any actual 
yard.”’ I wonder if the plan has ever been drawn to 
scale. I have not attempted to do so, but I fancy it 
would require a piece of ground 2144 miles long and 
% mile wide, to begin with. The sketch is an excellent 
arrangement, however; but railways do not as yet build 
their yards that way. 

Mr. Derr says that the angle of the ladder track and 
the yard tracks should be the Same as the frog angle. 
This view is held by many, but I do not consider it an 
axiom. On the contrary, there are advantages in using 
an angle greater than the frog angle. One is that a less 
length of land is required for the yard, and another is 
that the switches can be placed closer together. Where 
one switchman has to handle a dozen switches on one 
ladder track with a lively poling engine behind him, 
every foot of distance between the switches counts. If 
each switch is placed as close up to the preceding frog as 
possible, that establishes the minimum distance between 
switches, which is a function of the frog angle. Then 
the proper angle of the ladder track depends upon the 
distance between the parallel tracks and the distance 
between the switches on the ladder. As stated by Mr. 
Derr, the switching in a classification yard can be ex- 
pedited by having switches operated from a tower by a 
simple set of levers without interlocking. 


Mr. Derr describes a slip switch in a ladder track. 
There are some cases, where space is valuable, that slip 
switches are necessary and convenient. I have not found 
them necessary on a ladder track and would avoid their 
use wherever possible. They are hard to work and are 
the cause of many derailments and much profanity. The 
switchmen, with some reason, call them ‘‘puzzle 
switches.’’ I would add to Mr. Derr’s list of general 
principles the following: All yard switches should be 
point, or split, and not stub switches. Tracks in a clas- 
sification yard should be not over 12 ft. c. to c, and 
repair tracks not less than 20 ft. ec. to c. 

In regard to switching passenger trains: At terminals 
all through trains have to be made up in reverse order 
after arrival and many of the cars have to be turned 
end for end. If a “‘Y,” or balloon-shaped loop is provided 
it will prove a great convenience for such trains. Many 
of the ‘“‘palace cars’’ are too long to be turned on the 
ordinary turntable. 

The reason why so many badly arranged yards remain in 
Service is often easy to guess. The superintendent may 
be alive to the fact that the work at a yard is unneces- 
Sarily expensive. The actual cost per day or per car is a 
matter of figures and can readily be demonstrated. A 
plan for reconstructing the yard may be prepared after 
careful study and the superintendent may feel confident 
that the reconstructed yard will enable him to make a 
great reduction in expenses. The cost of the proposed 
construction can be closely estimated, but it is not so 
easy to demonstrate by actual figures what the saving of 
expense will be, and the manager perhaps dreads the 
confusion which will reign during the period of recon- 
struction. The engineer who plans the rebuilding of a 
yard should use a bold hand and spare not. 
generally require radical treatment. The existing yards 
are generally the result of long-continued gradual 
growth of business and a persistent though short-sighted 
attempt to keep down expenses, as pointed out in the 
editorial on this subject in your issue of June 18, 

It is unprofitable to attempt to operate a railway with 
old-fashioned light locomotives. It would be better to 
throw them away and buy new ones. The manufacturer 
whose shop is full of tools that were good 20 years ago 
will be distanced by his wide-awake competitor who buys 
the latest improved machinery. The railway company 
that continues to use old, badly planned or outgrown 
terminal yards will not be able to reduce its operating 
expenses to the figures shown by its more wide-awake 
competitor. T. Appleton, 

Great Northern Ry. 


Such cases 


St. Paul, Minn., June 26, 1896. 
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Obtaining the True Meridian by an Observation of the Sun. 


Sir: I was much pleased to learn by the letters in your 
eissue of May 14 that the method of obtaining a true 
meridian by a single observation of the sun was 
coming into use again. The observation is so easily 
made, the reduction of the formulae so simple, and the 
result so accurate and precise, that it should be univer- 
sally understood and generally used in all sections of 
the country, and, as it requires nothing to be added to an 
ordinary complete surveyor’s transit, except a little piece 
of red glass it should become very popular. In order to pop- 
ularize it, however, it should be put in such shape and go 
carefully explained that all surveyors can apply it readily 
and confidently as to the result. It is with that end in 
view that I beg to trespass on your space by giving some 
practical hints as to the requisites for and manner of 
making the observation, and the solution of the spherical 
triangle, and show the degree of precision obtainable with 
an ordinary engineer’s and Surveyor’s transit with a ver- 
tical are, or preferably a full vertical circle, reading to 
single minutes. 

I shall not attempt any demonstration of the theory 
as that is fully explained in all books on surveying under 
the topic of the Solar Attachment. All that the surveyor 
needs to supply himself with, in .adddition to his ordinary 
outfit, is: (1) A piece of red glass cut or broken to a 
Size sufficient to place in the cap of the eyepiece of his 
instrument and cover the aperture, so that he may look 
directly at the sun. (2) A table of mean refractions. All 
the later books on surveying contain this table; but if 
his book doesn’t, the following will supply his wants 
near enough for all practical purposes, and can be copied 
in his field book: 


Altitude, Refraction, 
Bly 3’ 
20° 2’30"" 
25° 2" 
40° 7 
60° 0'30"" 


(5) A table of declinations of the sun. 

All nautical instrument dealers keep the nautical alma- 
nac for sale at a cost of 25 cts. The tables of declinations, 
etc., in these books are copied directly from the 
American Ephemeris or Nautical almanac, published at 
Washington for each year, some years in advance, and are 
based on the meridian of Greenwich. The “World Alma- 
nac” for 1896, on p. 38, contains a table of declina- 
tions for every day in the year, based oa the meridian of 
Washington. This is a very convenient table, as it is all 
on one page and can be cut out and pasted in the field 
book, The ‘“‘World Almanac” costs 25 cts. 
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The ‘“‘Farmers’ Almanac” also contains it, calculated 
for the 75th meridian, and so does the ‘‘New England 
Almanac,”’ calculated for the meridian of New London. 
These two cost 5 cts. each if they have to be purchased. 
This is all the surveyor needs in the way of equipment.* 

He should know his latitude to the nearest minute 
and his longitude approximately; then he is prepared to 
take his observation. 

The simplest formula that I have seen is the following: 


sin 3 a=a/ Sin (S—L) sin (S—h) 
Cos L cos h 


gabth+p 

2 
In which A= the azimuth of the sun, or its angle with 
the true meridian. 

L= the latitude of the place of observation. 

h= the altitude of the sun, or the vertical angle di- 
minished by the refraction. 

p=the sun’s polar distance = 90° + the sun’s declina- 
tion when it is south, and 90°—the declination when it 
is north. 

Being desirous of knowing how closely a meridian 
could be obtained by this method, I established a true 
meridian at Perth Amboy in the ordinary way, and made 
my observations from the south end of that. 

The latitude of Perth Amboy, N. J., is 40°30’ north, 
longitude, 74°16’ west. 

On Feb. 1, 1895, I took a series of three observations 
as follows: 

1st. Time, 9h, 40 min. a. m., vertical ang. 22°28’, azm. 
140°18’. 

2d. Time, 9h, 42 min. a. m., vertical ang., 22°48’, azm. 
140°56’. 

3d. Time, 9h. 44 min. a. m., vertical ang. 23°07’, azm. 
141°32’. 

The three work out exactly. 

As an illustration of the application of the formula 
I will work out the third. 

The vertical angle reduced for refraction = 23°07T’—2' = 
23°05’ = the sun’s altitude at time of observation. 

By the nautical almanac the sun’s apparent declination 
for apparent noon at Greenwich on Feb. 1, 1895, was 
S, 17° 5’ 1.38", which reduced to the longitude at Perth 
Amboy, or the 75° meridian, was the declination at 7 
a. m., or 5 hours earlier; the difference for one hour was 
42.76’; the time of observation, 9 h, 44 min. a. m., was 2%4 
hours later than 7 a. m., making a difference of about 
118’, called 2 minutes. As the sun is coming north, and 
its declination decreasing, the 2 minutes is subtracted and 
the declination becomes S 517° 3’; p., the polar distance, is 
90°417°3’ = 107°3’; then, by the formula: 


L= 40° 30’ 
h = 23° 05’ 
p = 107° 03’ 


170° 38’ + 2 = 85° 19° =S 
S — L = 85° 19’ — 40° 30’ = 44° 49’, and S — h = 85° 19’ 
— 23° 05’ = 62° 14’. 


Then the formula becomes: 


: ‘Sin 44° 49’ & Sin 62° 14’ 
Sin 4 A=,] . — —— 
7 Cos 40° 30' & cos 23° 05 
Sin 44° 49'=9,848091 
«« 62° 14'=9, 946871 
10— cos 40° 30'=0.118954 
10— cos 23° 05'=0.036243 
*) 19.950159 
~ 9.975079=Sin of } A 
1 A= 70° 46’ 
A>141° 392! 


As that agrees exactly with the azimuth as read on 
the instrument, it shows that the degree of precision is 
ail that can be desired. By reducing the vertical angles 
of 1 and 2 each by 2’ for refraction and using the same 
declination they will each check out in the same manner. 
Here is another, taken when the declination is north: 
July 10, 1&@5, time 4h. 8 min. p. m., vert. angle 36°, azm. 
90° 20’. Vertical angle reduced for refraction =86°—1’= 
35° 59’. Declination. as above for’ July 10, at 7 a. m. 
=22° 15' 10.6’. North, hourly change 18.93'.x9 hours 
=170", call it 3’. As the sun is going south the declina- 
tion becomes N 22° 12’, and the polar distance 90°— 
22° 12’—€7° 48’—this will work out all right. 

For a time calculation the formula is 

Sin ASin Z 
Sin T=- 


ces d 
in which 

T=Solar time. 

A=Azimuth of the sun as determined by calculation. 

Z—Sun’s zenith distance=90°—corrected altitude. 

d=Sun’s declination. 

Using the example worked out above, we have A= 
141°32'"; Z = 90°—23°05’ = 66°55'; and d=17°03’; then 
the formula becomes 

Sin 141° 32’x Sin 66° 55’ 


cos 17° 03’ 
Sin 141° 32’’—9.793832 
“f 66° 55’ =9.963757 
10—cos 17° 03 =—0.019520 


Sin T=19.777109 .:. T=36°46’ 


Sin 


*In all these tables the declination is for noon of the 
given day. 


in terms of angle from the meridian; 36°46’=36.75° x 4 
for one degree = 147 minutes of time = 2 hrs. 47 minutes 
before noon by the sun; 12 m. — 2 hrs, 47 mins. = 9 h. 33 
min., solar time. Equation of time for Feb. 1, 1895= 
13 mins. 48.41 sec. slow, call it 14 minutes. Local time 
then for Perth Amboy, Long. 74° 16’ W., at the moment 
of observation, was 9 h. 47 mins. a. m., corrected for 
standard time 75th Mer. =9 h. 44 mins. a. m. =time 
noted. 

Now as to the practical part of the business: The sur- 
veyor can carry the little piece of red glass in his pocket- 
book and have it with him all the time without inconveni- 
ence, so that he may be always prepared for an observa- 
tion. If he has his tables of refraction and declination 
pasted in his note-book and a pocket-book of logarithms 
with him he can work it out then and there; or he need 
simply note the day and hour and the two angles and work 
it out when he requires it, at any time. 

Suppose one is running out a large tract of land 
for the purpose of laying it out, etc.; he selects one of 
the lines running nearly north and south and from the 
south end he takes the altitude and azimuth of the sun. 
The difference between his observed and his calculated 
azimuth is the true bearing of his line, and he has all 
his lines referred to the true meridian, and that part of 
the field work can all be done in five minutes. 

As to the manner of making the observation: It is 
better not to try to bisect the sun. The better way is this: 
Get the sun in the position shown in this diagram, in 

which the vertical and horizontal 
lines represent the cross wires of 
the telescope. If before noon, 
take the lower and receding, and 
if in the afternoon the lower and 
preceding limb, and then add 
16’ to each angle. The sun’s 
diameter is 32’. This varies 
slightly, but not enough to 
aftect the result for our purposes. 
If an instrument with a vertical 
are is used it is necessary that it 
should be in perfect adjustment as a level or the observer 
won’t get his altitude correctly. By using an instrument 
with a vertical circle he can then eliminate all errors of 
adjustment by this method: First, take the lower and pre- 
ceding limb of the sun and read the angles; then reverse 
the telescope and take the upper and following limbs, and 
read as before. The mean of the angles willbethe truever- 
tical angle and azimuth without reduction to a centre, and 
all errors of colimation will be corrected. This last was the 
method formerly used by Mr. Geo. H. Blakeley, C. E., of 
the Passaic Rolling Mills when he was engaged in survey- 
ing some 15 years ago, and to him I am indebted for it. 

It is fully agreed that the best time for making an 
observation is when the sun is moving rapidly in altitude, 
never near noon, or when the sun is low in the horizon. 
Yor that reason the little table of refractions given above 
covers sufficient range. For that reason, also, a vertical 
or diagonal eye piece is not a necessity, as the observation 
can always be taken at a time when the observer can look 
at the sun directly without inconvenience. 

In practice it is advisable to use a line of reference and 
turn from that. In that case, when the red glass is 
used, it will be necessary to set on the line, then unscrew 
the eye piece cap, put in the glass and turn on the sun; 
with the red glass in the eye piece one cannot see anything 
much less bright than the sun. 

If it is desired to let the sun shine through the telescope 
and quarter its image on a card held back of the eyes 
piece, as mentioned by Mr. McCullough and Mr. Guinn, 
in your issue of May 14, and get the sun’s position in that 
way, it will be necessary to pull the eye piece out to its 
full length in order that the cross-hairs may be reflected 
on the card, otherwise they won’t appear. I mention this 
because I believe the fact is not generally known. 

The method is an excellent one but it requires two men 
to do it, while the direct observation requires the observer 
only. [i j 
, L said I was glad that this method of getting the meridi- 
an was coming in again. It was used years ago and for 
some unaccountable reason fell into disuse. I have before 
me now a copy of “‘Gibson’s Surveying,’’ newly arranged, 
etc., by James Ryan, published in New York in 1821, 
wherein on pp. 355 to 857 full directions are given ‘‘to find 
the variation of the compass by an amplitude,’ with 
examples worked out, and in Jackson’s ‘‘Military Survey- 
ing,’’ I recollect there was such a formula, with examples. 

In conclusion, I beg to state that this is written for the 
men who are not familiar with this method of getting a 
meridian, but who might use it if they understood its 
application. Should it meet the eye of any such and they 
choose to work out the observations, I would suggest that 
having worked them out as they are, that they change the 
altitude and then the latitude a minute or so and then 
make the calculation and note the result. By that means 
they will see with what degree of care these factors should 
be determined. Very truly yours, C. C. Hommann, 

Perth Amboy, N. J., May 25, 1896. 
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THE PRICE OF GAS IN ST. LOUIS has been reduced 
by the Laclede and Carondelet companies to 80 cts., net, 
per 1,000 ft., for fuel, and $1,10 for illuminating gas, 
with 10% off for prompt payment in the latter case. 


A HYDRAULIC SHIELD FOR SHALLOW TUNNELS. 


A hydraulic shield, designed especially for tun- 
neling under city streets at small depths beneath 
the surface has been in successful operation for 
some months in constructing a large outlet sewer 
in Paris, France, according to our French con- 
temporary ‘‘Le Genie Civil.’ Besides its ability 
to work successfully with only from 1 to 2 ft. of 
earth above it, this shield is of interest on account 
of its semi-circular shape. The only other semi- 
circular shield of large dimensions which we now 
recall was the one tried on the York Road tun- 
nel of the Baltimore Belt R. R. (Eng. News, Jan. 
9, 1892), and, as will be recalled, it failed to-with- 
stand the pressure of the soft clay and had to be 
abandoned. The cause of this failure, and the 
reasons for the suecess of the shield illustrated, 
are discussed more at length in another column, 
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Fig. 1.—Cross Section of Paris Sewer Being Built by 
Hydraulic Shield System of Tunneling. 


and here attention will be turned at once to the 
description of the Paris work. 

A part of the sewer work for the city of Paris 
comprises the construction of an outlet sewer 
4,462.35 m. (14,6864 ft.) long, extending from 
the Place de la Trinite to the banks of the River 
Seine. About 1,887.05 m. (6,189.52 ft.) of this 
sewer are outside of the city limits proper, and 
at a depth of only 0.4 m. or 0.5 m, (1.31 ft. or 
1.96 ft.) belew the level of the roadway of an 
important city streets, the Boulevard National. 
The cross section if this portion of the sewer is 
shown by Fig. 1. It was intended at first to 
build this part of the sewer in open trench, but 
the great obstruction which such an opening 
would cause to the street traffic, coupled with a 
guarantee of M. Chagnaud to do the work by 
tunneling without any such interruption deter- 
mined the engineers to change their original 
plans. 

In brief M. Chagnaud proposed to use a shield 
of special design to suit the conditions which re- 
quired the construction of a masonry lining, and 
the safe support of a roadway carrying a heavy 
vehicle traffic and a double track street railway, 
operated by Serpollet motors weighing 16 tonnes 
(35,264 lbs.) each. Ordinarily where shields have 
been used the lining of the tunnel has been of 
cast-iron segments, which, as soon as erected, 
would withstand the thrust of the hydraulic jacks 
used in driving the shield forward. Green ma- 
sonry could not be subjected safely to such a 
thrust and especial provisions had to be made 
for taking the pressure of the jacks. In this re- 
spect and in its provisions for supporting the 
heavy overhead load the shield used was pecu- 
liar. 

Figs. 2 and 3 are cross and longitudinal sections 
showing the construction ofthe shield. Two 
elliptical arch girders B B rest on two longitudi- 
nal girders C C, and carry an exterior covering 
or lagging of steel plates 28 mm. (11 ins.) thick. 
The rear of this lagging terminates in a vertical 
plane, but the front is visor shaped. Its length 
at the longest part is 5.25 m. (17.24ft.), of which 
the visor makes 2.1 m. (6.88 ft.). The longitu- 
dinal girders C C rest on two trains of iron roll- 
ers K K, and also act as a support and track for 
a third arch girder D, which is independent of 
the shield proper, and can be moved back and for- 
ward inside of it. 

To the arches B B are attached six hydraulic 
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jacks E E, each 0.24 m. (0.787 ft.) interior diam- 
eter, which are fed by a battery of four pumps 
P operated by a small electric motor V, and are 
double acting. Any one or all of these jacks may 
be operated at will. At N is the water supply 
and at S is a sill covered with a 1-m. (03937 in.) 
steel plate and forming a track for the rollers 


K K. Altogether the shield weighs about 50 
tonnes (110,200 Ibs.). 
The method of operation is as follows: Steel 


frames G G, braced together by the I-beams H, 
are used to support the centers for the masonry 
arch during construction and also the temporary 
blocks for the lagging b. Altogether there are 
87 of these used, spaced 1 m. (3.28 ft.) apart, and 
as the work progresses the rearmost frame is 
regularly transferred to the front and put into 


The masonry lining is carried on at a little ¢lis- 
tance in rear of the shield. Centers for the roof 
arch are placed two at a time upon the metal 
frames G G, and the upper part of the lining 
built. The lower half of the sewer is then exca- 
vated and the lining built to connect with the 
completed roof arch. About 900 m. (2.952 ft.) of 
the sewer had been completed at the time of the 
publication of the article by ‘“‘Le Genie Civil,” 
April 25. 
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METHODS IN USE FOR THE ANALYSIS OF ORES, PIG 
IRON AND STEEL BY THE CARNEGIE STEEL CO. 
The Chemical Section of the Engineers’ Society of 


Western Pennsylvania recently issued a circular 
asking for the co-operation of chemists in an effort 


16 oz. wide beaker, a platinum triangle large enough to 
extend over the edges of the beaker, and a Gooch crucf- 
ble with a tuft of glass wool 4% in. thick at the bottom. 
Rinse the funnel into the flask with a wash bottle and 
pour the solution through the Gooch crucible, receiving 
the solution in the beaker. Rinse out flask three times 
with about 10 or lice. of water and wash the Gooch 
crucible once. To the filtrate in the beaker add 5cc. conc. 
HCl and place on a hot plate for 2 minutes. The solu- 
tion will now occupy 225cc. Remove from the heat and 
titrate with standard bichromate solution, using 3 drops 
for each test toward the end, and adding the bichromate 
solution, 5 drops at a time, when almost done, Agitate 
each test drop by blowing gently and continue the ad- 
dition of the bichromate until the last test shows an ab- 
sence of blue precipitate after agitating and standing 
30 seconds. The bichromate used, multiplied by the 
factor, gives the metallic iron, 

The potassium sulphocyanide solution is made by dis- 
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FIG. 2.—CROSS SECTION OF SEMICIRCULAR SHIELD FOR SOFT GROUND 


TUNNELING. 


use again. The weight of the masonry on these 
frames—all being braced together—is enough to 
render the foremost frame firm against the pres- 
sure of the jacks, which thrust against it to drive 
the shield ahead. By this arrangement no thrust 
comes against the face of the masonry. 

from Fig. 3 it will be seen that the piston rod 
passes through the girder D, to which it is at- 
tached, and abuts against the frame G. As the 
piston red is thrust out, the whole shield, with 
the exception of the arch D, advances and cuts 
into the sand which the muckers dig out and 
throw back upon the continuous belt conveyor 
mm. As the shield advances, the wedges O O are 
continuously driven so as to make the lagging 
take up the space left by the skin of the shield 
which slips from above it. It will be noticed that 
the forward end of this lagging is carried by the 
arch D, which does not move during the advance 
of the shield proper. The shield having been 
pushed ahead 1 m. (3.28 ft.), which is the stroke 
of the piston, the stroke is then reversed and this 
brings the arch D forward into position for a new 
center G and new lagging. At the same time 
' new wedges are placed over the center G and 
everything is ready for another advance of the 
shield. 

This reciprocating motion of the shield proper 

and the inside arch D is the essential feature, as 
it permits the lagging to be held steady while the 
skin slips from above it and leaves no void except 
the thickness of the steel plate which is taken 
up by driving the wedges O O. Practically no 
settling of the superincumbent earth is possible 
if the shield and centering resist distortion. 
- As stated above the shield weighs about 50 
tonnes. Except when loaded vehicles are passing 
the superincumbent load is small. No very great 
load thus comes upon the sills S S; indeed it is 
estimated that this load is only 0.4 kg. per sq. 
em. The pressure of the hydraulic jacks is ordi- 
narily 50 atmospheres, but when hard places are 
met it sometimes amounts to 100 atmospheres. 
The jacks have a capacity of twice this last pres- 
sure. In the sandy earth in which the work is 
being done the shield can be driven ahead 1 m. 
(3.28 ft.) in about 15 minutes. The daily advance 
of the completed tunnel is 7 or 8 m. (22.96 ft. or 
26.24 ft.). 
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to collect for publication the methods in general use 
for the analysis of ores, pig iron and steel. The 
reports of methods are to be published separately. 
The first report, now published by the society, is 
by Mr. John S. Unger, and it describes the meth- 
ods in use in the laboratory of the Carnegie Steel 
Co., at Homestead, Pa. As the analysis of iron, 
steel, etc., is of considerable interest to a large 
number of our readers, we reprint Mr. Unger’s 
paper in full, as follows: 


Determination of Silica in Ores of Iron and Man- 
ganese. 


To 1 gram of the ground ore in an 8 oz. beaker add 
85cce. of HCl (1.20 sp. gr.), cover with a watch glass, and 
boil gently on a hot. plate for 20 minutes. 
rinse watch glass and sides of beaker with 15cc. of water, 
filter off insoluble matter on an llcm. filter, catching fil- 
trate in an 8 oz. beaker, wash with water until all solu- 
ble matter is removed. The filtrate, which should not 
exceed 90cc., is placed on a sand bath and allowed to go 
to dryness. The filter is ignited and residue fused with 
8 grams of carbonate of soda. The fusion is run up 
around the sides of the crucible and then the crucible 
is cooled by dipping cautiously in an 8 oz. beaker con- 
taining 8dcc. water, finally turning the crucible on its 
side and leaving it. Cover beaker with a watch glass 
and add HCl gradually until effervescence ceases. After 
the fusion dissolves out of the crucible, remove with a 
glass rod and wash the crucible with water. The solu- 
tion should not exceed 90cc. HEvaporate on sand bath to 
dryness. When both solutions are evaporated, moisten 
the residues with 10cc. HCl (sp. gr. 1.20) and leave on 
bath for a few minutes; then add 20cc. hot water, and 
filter the first through an llem. filter, into a 16 oz. Er- 
lenmyer flask, washing out beaker carefully, then filter 
the second through the same filter. If the alkaline salts 
have not all dissolyed in the second add 20cc. hot water 
and stir until dissolved, filter and rinse the beaker with 
hot water wash, until filter is perfectly free from soluble 
salts. Ignite the filter in a muffle, cool and weigh as pure 
silica. The filtrate, which is preserved for further use, 
should not exceed 150cc, 


Determination of Iron in Iron Ores. 


To the filtrate from sflica (given under silica) add 12 
grams of B and A shot zine and 10cc. conc. HCl and 
place in neck of flask a small funnel. Let the flask stand 
for about 20 or 30 minutes or until the iron is all re- 
duced. Should the action on the zinc become feeble add 
10cc. conc. HCl. When the iron is reduced test a drop 
of the solution with a drop of potassium sulphocyanide 
on a white porcelain plate. If it shows no color or just 
a very faint pink it is ready for titration. Have ready a 
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FIG. 3.—LONGITUDINAL SECTION OF SEMICIRCULAR SHIELD FOR SOFT 


GROUND TUNNELING. 


solving 10 grams of the salt in 100cc. H.O and is kept 
in a small bottle provided with a glass cap and a short 
piece of % in. glass tubing to be used as a pipette in 
taking out the test drops. The potassium ferricyanide 
solution is made by dissolving 0.1 gram of the saltin100cc. 
water and test drops are removed as with sulphocyanide. 
The solution must be made up each day. One drop is 
used for a test. 

The potassium bychromate is made by dissolving 52 
grams in 12 litres of water, then shaking well and keep- 
ing the stock bottle protected from light. 

The porcelain plate is 6 x 6 ins., with 12 depressions 
1 in. wide by % in. deep on its surface. 

The bichromate solution is standardized by dissolving 
3 portions of about 0.3 grams, 0.5 grams and 0.7 grams 
of perfectly clean soft iron wire of 99.80% pure iron in a 
16-oz. Erlenmyer flask (having a small funnel in the 
neck), in 40cc, dilute HCl by the aid of gentle heat. 
When dissolved rinse the funnel and sides of flask and 
make solution up to 150ce. Add 12 grams of zinc and 
when the iron is reduced, titrate exactly as in case of 
fron in ore. The weight of the wire taken, multiplied 
by 0.998 and divided by the number of ce. of bichromate 
solution used, gives the factor and these factors should 
agree to the third decimal place. 

For iron in manganese ores, the basic acetate precipi- 
tate of iron spoken of under manganese is dissolved in 
40cc. dilute HCl, the solution made up to 150cc. and 
treated exactly as in the case of the determination of 
iron in iron ores. 


Determination of Phosphorus in Steel, Pig Iron 
and Ores. 


Dissolve 1.63 grams of steel in a 6 oz. Erlenmyer flask 
in 30ce. HNO; (sp. gr. 1.20). Place the flask over a burner 
and evaporate over naked flame to 15cc., add to the boil- 
ing solution 20cc. chromic acid solution, and again 
evaporate to 18cc., remove from fire and wash down 
sides of flask with from 5 to 7cc. H:O and cool to 40° 
or 45° centigrade. Add 60cc. molybdate solution, pre- 
viously filtered and heated to 40° or 45° centigrade, 
insert a stopper in flask, and shake for 5 minutes. 
Leave stand in warm place for 15 minutes, then 
filter through a 7cm. B and A, A grade) filter (pre- 
viously dried and weighed at 110° centigrade), and 
wash with a 2% nitric acid solution until free from iron, 
then twice with 95% alcohol. Dry 20 minutes at 110° 
centigrade and weigh. Each milligram corresponds to 
-001 phosphorus. 

For pig iron dissolve 1.63 grams, in a 414-in. evaporat- 
ing dish, in 40cc. HNO; (sp. gr. 1.20), evaporate to dry- 
ness on a sand bath. Then place on a burner and heat 
over naked flame until the mass ceases to evolve red 
fumes, allow dish to cool and add 25ce. HCl (1.20 Sp. gr.), 
cover with a watch glass and evaporate to 10cc. Add cau- 
tiously 25cc. HNOs sp. gr. 1.42) and evaporate to 12cc., re- 
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move from burner, rinse watch glass and sides of dish, 
witb 12cc. H.O, filter through an 11cm. filter into a 6 oz. 
flask and wash with H.0. The solution should not exceed 
50cce. Heat to 40° centigrade, add 60cc. molybdate solu- 
tion previously filtered, and heated to 40° or 45° centi- 
grade,, shake and finish as for steel. 

For manganese ores dissolve 1.638 grams in 40cc, HCl 
(1.20 sp. gr.) in a 4%-in. evaporating dish, by gentle 
boiling, then evaporate to dryness on sand bath, add 
25ec. HNO; (sp. gr. 1.42) and evaporate to 12cc., dilute 
with 12cc. H.O and filter through an licm, filter into a 
6 oz. flask. The solution should not exceed 50cc. Heat 
to 40° or 45° centigrade, precipitate and finish as in case 
of steel. 

For iron ores if no phosphorus exists in the insoluble 
residue and the ore is easily decomposed, proceed exactly 
as for manganese ore. Should phosphorus exist in the 
insoluble residue, dissolve 1.68 grams in 40cc. HCl (1.20 
sp. gr.) in an 8 oz. beaker by gentle boiling for 20 min- 
utes, dilute with 20cc. H,O and filter into an 8 oz. beaker, 
washing with H,0, set filtrate on sand bath and leave 
evaporate to dryness. Ignite residue and then fuse with 
8 grams of Naz;COz and dissolve fusion as for iron in ore, 
evaporate the solution to dryness on a sand bath, add 
to each beaker 25cc. HNO, (1.42 sp. gr.), and evaporate 
carefully to 12cc., dilute with 12cc. H,O and filter both 
through an licm. filter into an 8 oz. flask, using the 
same filter for both solutions. Wash with H20, heat to 
40° or 45° centigrade and proceed as for steel. 

The chromic acid solution is made by dissolving 30 
grams of pure chromic acid in 2 litres of HNO, (1.42 sp. 
gr.), at a gentle heat. It must be made up fresh at least 
every two weeks. 

The molybdie acid solution is made by mixing 100 grams 
MoO, toapaste with265cc. HO, then adding loocc. NH40OH 
(.90 sp. gr.) and stirring until all is dissolved. To this 
solution add 66cc. HNO , (1.42 sp. gr.) stir and set aside 
for an hour. In another vessel make a mixture of 3895cc. 
HNOs (1.42 sp. gr.) and 1100cc. H,O. Then pour the first 
solution into the second in a small stream, stirring con- 
stantly. Let stand for 24 hours when it is ready for use. 

The filter papers for weighing the yellow precipitate are 
B and A 7cm. ‘‘A” grade. These retain the precipitate 
without it showing a tendency to pass through, and do not 
contain an appreciable amount of soluble matter, which 
might be extracted by the acid solution. 

The stand for the evaporation over the burners is made 
of 1 in. angle iron bent and fitted with % inch asbestos 
mill board, having a 2%, inch hole over each burner; this 
supports the flask easily and prevents the solution from 
baking on the sides. 

The drying bath is a copper drum with a coil of 1 in. 
steam pipe at bottom and fitted with a movable disk, near 
the top having %4-in. holes, through which the stem of 
the funnel is inserted, the whole being covered by a lid. 
Steam is supplied at boiler pressure and a temperature of 
110° centigrade with very little fluctuation is constantly 
maintained. 


Determination of Manganese in Manganese Ores. 


To the filtrate from silica previously spoken of, add 
NH,OH. When almost neutral, add it drop by drop until 
the solution assumes a redish brown color. When the 
last drop produces a redish brown precipitate, which does 
not dissolve on shaking, add 10 to 15cc. of ammonium 
acetate and bring to a boil. Boil one minute. Then remove 
and let the precipitate settle, filter through a 12%4cm. fil- 
ter, catching the filtrate in a 16 oz. beaker, wash out 
flask once with hot water. When the filter has run dry, 
place the funnel in the flask, and dissolve precipitate in 
lice. dilute HC1 (1 to 1), wash iron out of paper and 
repeat the precipitation with ammonia and ammonium 
acetate, combining the filtrates. Wash the precipitate 3 
times with hot water and reserve for the estimation of 
iron. To the filtrate add 3 drops of solution of phenolph- 
thalein, then ammonia until pink, then sec. in excess. 
Pass a current of H.S through the solution for 10 min- 
utes, rinse delivery tube and set beaker cn sand or 
steam bath for 30 minutes, filter through a double-pointed 
7 and 1licm. filter, and wash with dilute NH,HS water. 
When washed place a clean 12 oz. beaker under funnel 
and pour over precipitate 40cc. of a mixture of 20cc. 
hot water and 20cc. of 50% acetic acid, keeping the funnel 
covered with a watch glass. If the manganese sulphide 
does not all dissolve, pour the solution through the filter 
again, wash filter 4 times with hot water, and place 
beaker on a hot plate. Boil for 15 minutes, dilute to 
150ce.; add 15cc. ammonium phosphate, and if a pre- 
cipitate forms, add a few cc. of HCl until dissolved, bring 
to a boil and then precipitate by adding NH,OH, drop 
by drop until the solution smells of NH,OH. While 
precipitating stir constantly to bring the precipitate down 
in a granular form, filter through a 12% cm. filter, using 
suction, ignite in muffle and weigh as Mn2P20;. 

The ammonium acetate solution is made by dissolving 
120 grams. in 2000cc. water, then filtering. 

The ammonium phosphate is a saturated solution of 
the salt in cold water, diluted with an equal bulk of 
water. 


Determination of Silicon in Pig Iron. 


Weigh into a 4%4-in. evaporating dish .9333 grams of 
sample, cover with a watch glass, then add 50cc. of a 


mixture of 10cc. H»SO,., sp. gr. 1.83, and 40cc. H.O. 
Place over a Bunsen burner, supporting the dish on a 
piece of %4-in. asbestos hoard, having a 2%4-in. hole in 
the center. and evaporate until dense, white fumes escape, 
and the drop of water which ‘condenses on the watch 
glass falls back into the dish with a hissing sound. Re- 
move dish from fire and let cool for two or three tmin- 
utes. Then cautiously add 50cc. of a mixture of 10cc. 
HCl, sp. gr. 1.20, and 40cc. HO, place over burner and 
bring to a boil. Boil gently for one minute, remove 
from the fire, rinse the watch glass and filter the solu- 
tion through an llicm. filter. Wash once with water, 
then with dilute HCl (1 to 1) and finally with water until 
free from iron. 

Ignite the precipitate in the muffie, cool and weigh. To 
the residue in the crucible add from 4 to 10 drops pure 
HFl, depending on the amount of silica present. Drive 
off excess of acid by heating gently on a hot iron plate, 
then ignite for two or three’ minutes in muffle, coci and 
weigh. 

The difference in weight is divided by 2, and a deci- 
mal point inserted two places from the right hand gives 
the percentage of silicon in sample. 


Determination of Sulphur in Pig Iron and Steel. 


Weigh 5 grams of the sample into a 16-oz. side-necked 
flask, fitted with a rubber stopper and thistle tuie. An 
8-oz. beaker of the tall, narrow shape, containing ldcc. 
of cadmium solution and filled to within 1 in. from top 
with water, is placed under the delivery tube. Then 90cc. 
of a mixture of 40cc: HCl, sp. gr. 1.20, and d0cc. HO 
is poured into the thistle tube and the apparatus is 
placed on a stand made of %4-in. asbestos mill board, hav- 
ing a 21% in. hole at one side and heated by a Bunsen 
burner. The heating is so regulated that the evolved 
gases are delivered at about three bubbles per second. 
As the action grows feeble, the heat is increased, until 
fiually when all is dissolved, the solution is brought to 
a boil‘and kept boiling for one minute. The delivery 
tube is then raised out of the beaker and the flask is set 
aside. 

The contents of the beaker are then poured into a 12- 
oz. wide beaker, the precipitate is washed out of the 
beaker with a wash bottle, and 5cc. starch paste are 
added. 35ce. of a mixture of 40cc. HCl. (sp. gr. 1.20) 
and 50cc. H,O are thea poured into the absorption beaker 
and rinsed into the solution in the large beaker. The sul- 
phur is then immediately titrated with standard icdine 
solution. 

The iodine solution is made by 
iodine and 30 grams potassium iodide ia 200cc. cold 
water and then dijuting to ahout 1850cc. A standard 
steel is then tested by the method and the result noted, 
and from this the amount of water needed to dilute the 
iodine, so as to bring it to the required strength is cal- 
culated. After diluting, two determinatioas ure made 
on the standard steel to see that the iodine solution is 
exactly right. The iodine solution is made of such 
strength that lec. = .01% of sulphur in the sample. Two 
litres of standard iodine are made up at once and the 
solution is preserved in a dark cupboard. The amount 
actually in use is kept in a special burette having a 
blackened receiver to exclude light. The stock sc lution 
is standardized every week. 

The cadmium solution is made by dissolving 300 grams 
cadmium chloride in 1000cc. hot water in a large bottle 
and then adding 1500cc. NH,OH (sp. gr. .90), filtering 
through a pleated filter into a 12 litre bottle. 6500cc. 
NH,OH (sp. gr. .90) are then added to the solution and 
8000cc. HzO. The whole is well shaken when it is ready 
for use. 

The starch paste is made by heating 1000cc. water to 
boiling point in a 1200cc. flask and adding gradually 
10 grams of starch made into a cream with 50cc. cold 
water. Keep the solution boiling constantly. When all 
the starch is added boil five minutes, then set aside to 
cool, decant the liquid, throwing the last 50cc. away. 

The solution is made up every three days. 


Determination of Carbon in Steel. 


dissolving S grams 


One to five grams of the sample are weighed into a 
clean 8 oz. flask and 200ce. of copper potassium chloride 
are added, the flask is closed with a rubber stopper and 
shaken until the precipitated copper is completely re- 
dissolved, which is easily detected by the absence of 
copper covered particles at the bottom of the flask. Re- 
move and rinse the stopper, then filter through a per- 
forated platinum boat, having a layer of asbestos % in. 
thick at bottom and held in a platinum holder. Wash the 
residue twice with concentrated HCl, then with water 
until all the soluble matter has been removed. Dry the 
boat for two hours at 90° C., when it is ready for burn- 
ing. Introduce into the combustion tube, pushing it 
against the roll of silver foil, start a current of oxygen 
from the cylinder through the apparatus at 2 to 3 bub- 
bles per second. In the meantime weigh the potash bulb 
and the small calcium chloride tube filled with solid KOH. 
Attach the bulb and tube to the apparatus and light first 
two burners and leave burning for 5 minutes to heat 
platinum gauze in combustion tube to redness, then ght 
the next burner and leave burning 2 minutes, following 
this by the others in exactly the same way. When all 
are lighted leave burning 5 minutes. Then shut off 


the oxygen and start the air current, being careful to 
make the change without allowing any back pressure 
from the air in the room. Aspirate air for 40 minutes, 
using 1000cc., and weigh. 

The copper potassium chloride solution is made by 
saturating 2 liters of cold water with the salt, adding to 
the solution 100cc. of HCl (sp. gr. 1.20), then 1 gram of 
a high carbon steel, shaking until dissolved, then filtering 
the whole solution into a 2 liter bottle, through an as- 
bestos filter. . 

The asbestos is prepared by rubbing the ignited fiber 
through a 20-mesh sieve, aided by a gentle stream of 
water, receiving the water and pulp in a large vessel, al- 
lowing the pulp to settle and drawing the water off by a 
siphon. Cover the pulp with strong, hot HCl, and digest 
over night, draw off the acid with a siphon and wash with 
water by decantation until free from acid, pour into a 
bottle with water sufficient to cover it, and when needed 
shake the bottle before drawing out a portion. 

The purifying of the air and oxygen is effected in an ap- 
paratus having one side fitted to the aspirator bottles sup-~ 
plying the air, while the other side connects directly with 
the oxygen cylinder. The wash bottles are glass stop- 
pered, filled to % height with KOH (sp. gr. 1.30), the 
attached CaCl, jars are filled to % height with solid 
KOH, the balance with CaCl, and a plug of glass wool 
on top; a Y tube connects each side with the combustion 
tube. 

The combustion tube is of platinum, % in. bore, with 
a body 20 ins. long, having 3-16 in. platinum tubes 3 
ins. long extending from the body. The tube contains a 
roll of platinum gauze 4 ins. long, filling the bore of the 
tube and pushed into combustion tube until the anterior 
end is over the first burner, this gauze is followed by 
a roll 1% ins. long, of silver foil inclosed in a piece of 
platinum foil, which just fills the bore of the tube, and 
this is then followed by the boat; the tube being closed 
by a cone-shaped ground joint which is reinforced by 
bands of nickel. 

The combustion furnace is an ordinary 10-burner Bun- 
sen furnace. 

The absorbing train is made up of two U-tubes giving a total 
length in tubes of 44 ins.; these are followed by a Geissler 
potash bulb containing KOH solution (sp. gr. 1.30), (after 
a bulb has absorbed about 4% gram COs, a fresh one is 
used), and a 4-in. CaCl, tube containing solid KOH. The 
bulb and tube are weighed, and these are followed by an 
8-in. CaCl, tube filled with solid KOH to prevent any 
CO, from the outside air entering the apparatus. The 
first U tube of the train is filled for the first 5 ins. of its 
length with granulated silver. This silver is removed 
from time to time as it becomes dark colored on the sur- 
face, ignited and replaced in tube. The silver is followed 
by 17 ins. of CaCl In the next U tube there are 11 
ins. of CaCl, then 11 ins. of anhydrous CuS0O,, followed 
by a plug of glass wool. The CuSO, is renewed after 
every 5 combustions. When the U tubes are first filled 
a combustion is made in the ordinary manner, but no 
weighings made, the object being to saturate any caustic 
lime which might be in the CaCl, used. The entire train 
is supported on a special support which permits of ad- 
justment in a vertical or horizontal direction. 


Determination of Manganese in Steel. 


Weigh 200 milligrams of steel into a 2 oz. flask, add 
20ce. of 1.20 HNOs. When dissolved, boil gently for 5 
minutes, remove and pour the solution into a 100cc. 
graduated cylinder. Wash out flask 3 times with HO, 
finally dilute to 100cc. mark. Pour the contents into a 
4 oz. precipitating jar and mix by pouring into cylinder 
or jar at least three times, draw off 25cc. with a pipette 
into the flask in which the solution was made, add 6cc. 
HNO, (1.20 sp. gr.) from a burette, place on a hot plate 
together with a standard in which the manganese is ex- 
actly known and which has been treated exactly like the 
steel, and when almost boiling add 4% gram lead peroxide, 
measured approximately on a small glass spatula, and boil 
for 38 minutes. Remove, place in a cooling bath, and 
allow the PbO, to settle, which usually requires 15 min- 
utes. Decant the solution into a comparison tube and 
compare with the standard properly diluted as for color 
carbon determination. 


Determination of Manganese in Pig Iron. 


Dissolve as for steel, place a small funnel in the cyl- j 
inder and filter. Wash the residue thoroughly, being 
eareful not to allow the washings to exceed 100cc., treat 
the filtrate as in case of steel. 


Determination of Nickel in Steel. ; 


Dissolve 1 gram of steel in 25cc. HNOg (sp. gr. 1.20) — 
and boil in a 100ce. flask, until solution is complete. Wash — 
contents of flask into a % gallon flask containing 700cc. 
hot water, add 100cc. sodium acetate solution and bring — 
to a boil for one minute. Remove from plate and let settle — 
for 3 minutes, filter through a 38%cm. pleated filter into = 
a litre beaker, allow the precipitate to run dry. To the — 
filtrate, which should be perfectly clear and almost color- : 
less, add 3 drops phenolphthalein, then NH,OH until pink, ’ 
place on hot plate and pass a current of H.S gas through ~ 
the solution for 10 minutes, remove from the plate and 
add 12cc. acetic acid (50%), stir and allow the precipitate 
to coagulate on warm plate for 10 minutes, filter through ‘ 
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a 1214 em. filter and wash with H2S water made slightly acid 
with acetic acid. Roast in a platinum crucible,carefully ata 
low red heat (usually at the front of muffle) until the 
paper has just burned off. Take out crucible and break 
up the precipitate with platinum rod to powder, then 
place in the muffle and ignite for 15 minutes at a bright 
red heat, cool and weigh. To the crucible add 3cc. (1.20 
HCl), cover with a watch glass and warm gently on a 
plate until the precipitate has dissolved. Wash into a 
150ce. beaker with H,O, add NH,OH until the solution 
smells strongly of NH,OH and filter from the SiO. and 
Fez (OH)s. Redissolve precipitate in 8cc. HCl and repeat 
the precipitation with NH,OH, wash with hot H,0O, ignite 
in same crucible and weigh. The difference in the weight 
gives the NiO. A correction of 5% in the quantity of 
nickel present is made to provide for the nickel remaining 
in the basic acetate precipitate. 

The sodium acetate solution is made by dissolving 3,000 
grams of scdium acetate in 12,000cc. water. 

TT 2 


A NEW CONDUIT ELECTRIC RAILWAY SYSTEM. 


The strength of public feeling against electric 
trolley railways has decreased considerably 
within the last few years, as people have come to 
understand better the small danger from over- 


Eno. News. 


Fig. 1.—The ‘‘K. A. K.’’ Conduit Electric Ry System. 


head wires under ordinary conditions, and con- 
sequently we hear of fewer schemes for under- 
ground conduit constructions than we did a few 
years ago. There remain, however, enough ob- 
jections, on account of unsightly poles and 
wires, accidents from broken wires, electrolysis, 
etc., to furnish an incentive to inventors to im- 
prove upon the trolley line by placing the wires 
underground. From time to time Engineering 
News has illustrated and described the most suc- 
cessful of these inventions, and this record is 
continued here with the illustration of a new con- 
duit system which seems to possess several good 
features, and which is stated to have worked suc- 
cessfully upon a short experimental line. This 
system is known as the ‘‘K. A. K. surface and 
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Fig. 2.—Trolley for ‘‘K. A. K.’’ Conduit Electric Ry- 


subsurface electric system,” and is controlled 
by the firm of Krotz, Allen & Kelly, of Spring- 
field, O. The inventors are Mr. A. 8S. Krotz, of 
Springfield, O., and Mr. W. P. Allen, of Chicago, 
Til. 

Fig. 1 shows the conduit and electrical con- 
struction for ordinary street railways. The cast- 
iron yokes rest on ties between the rails, the top 
of the conduit being flush with the top of the 
rails. Between the yokes the conduit consists of 
a metal casing. From the top of the yoke the in- 
sulated hanger A carries the gas pipe B. Inside 
this gas pipe is the insulated feed wire C. Aux- 
iliary feed wires D, in independent lengths of 
from 500 ft. to 700 ft., are connected to the main 


feed wire C, each length of auxiliary wire carry- 
ing the current for a corresponding length of 
track and being connected to the main wire by 
fuses and switches inclosed in water tight boxes. 
It will be seen that any length of track can be 
cut out by simply switching off the current from 
the corresponding length of auxiliary feed wire. 
From the auxiliary feed wire the current passes to 
the contact rail E by means of the bolts F, placed 
every 24 ft., and from the contact rails it is con- 
veyed to the motor by means of the shoes G. 

The foregoing explains the essential features 
of the system as far as the conduit construction 
goes. It will be seen that both positive and neg- 
ative wires are very fully insulated; the feed 
wires being insulated and inclosed in a water- 
tight pipe, and the pipe itself being also insulated 
from the metal work of the conduit. Especial 
stress is laid upon the efficiency of this insula- 
tion by the inventors. 

Fig. 2 is a detail of the trolley used. B B shows 
two springs made of flat steel or spring brass. 
On their lower ends are attached cast-iron shoes 
C C for making contact with the conductor rails, 
as shown in Fig. 1. These shoes can be replaced 
at a trifling expense. The springs B B, one pos- 
itive and the other negative, are curved in oppo- 
site directions at the bottom, and pass through 
and are supported in insulating material A which 
is protected and supported by the steel covering 
D, which in turn is fitted loosely in the base BH, 
which is fastened permanently to the trucks. 
Springs B and B, which are fastened together 
at the top by the insulating fiber strip F, 
pass loosely through the insulation of casing 
D, and are held down by the springs G and H, 
which are attached to the post and cross bar At 
J and K. The casing D is in turn held down by 
heavier springs K attached to the standard L 
and the base E. Binding posts are provided at 
the upper ends of springs B B, to which the wires 
leading to the motors are attached. To raise 
the trolley from the slot, a lever on the platforms 
attached in a proper manner to the cross bar J 
is provided, by which a single pull first raises the 
springs B B, drawing the shoes away from the 
rail, and together at the bottom of the casing D, 
as shown, and raising the casing D, and them- 
selves from the slot. When raised the shoes are 
clear of the top of the conduit and the car ean 
be moved by any other method of applying the 
power. This allows of the car being interchanged 
with lines having overhead trolleys, i. e., the con- 
duit system can be used in the main city streets 
and the overhead trolley system in the suburbs. 

This conduit trolley and the electrical construc- 
tion in the conduit constitute the principal feat- 
ures of the system being described. To apply it 
to elevated railways and steam railway lines, 
the conduits are modified to suit the conditions, 
but the trolley and feeder construction are ex- 
actly the same in principle. Where cars are run 
in trains each car may have its motor and trol- 
ley or there may be a single motor car or locomo- 
tive to which the current is carried from the 
trolleys on each car, current thus being taken 
from a long length of contact rail. This last 
feature allows a section of track to be “cut Ou 
say, at the crossing of another track, without 
interfering with the supply of power to the motor 
car, as long as the section of track “cut out” is 
not longer than the train. 

Mr. W. P. Allen informs us that an experimen- 
tal line several hundred feet long has been built 
at Springfield, O., and subjected to every test 
possible with so short a line to determine the 
efficiency of the system. This line has shown that 
the insulation is nearly perfect, and that snow 
and rain cause very little trouble. The company 
now stands ready to take contracts for equipping 
street railway lines with its system and_ will 
guarantee its practical operation. 

TT 
PROSPECTS FOR RAILWAY CONSTRUCTION AND FOR 
MANUFACTURING IN CHINA. 


We reprint the following review of industrial 
affairs in China from a report by Minister Charles 
Denby to the Department of State, dated at Pe- 
king, April 6, and just made public. It doubtless 


*The average value of the Haikwan tael in 1895, ac- 
cording to the United States Treasury valuations, was 
79.1 cents. 


gives a more reliable view of the prospects for 
railway construction in China than the numerous 
reports of great contracts, concessions, ete., se- 
cured by foreigners there which have been pub- 
lished during the past few months in the newspa- 
pers: 

The failure of foreign war and internal disturbances to 
adversely influence trade is noticeable. Notwithstanding 
the cession of Formosa and the closing of the Niuchwang 
custom house during several months, the trade of China 
with both western and Asiatic countries increased and ex- 
panded. 

The trade with the United States, while less than for 
1894, was greater than for any other in the preceding 
eight years. The exports to the United States in 1895 
amounted to $12,168,271; the imports from the United 
States to $4,028,707, of which more than $2,373,000 were 
for kerosene oil. It is noticeable that in 1895 the import 
of Russian oil exceeded that of American oil in quantity 
and value for the first time in the history of the trade. 
This is accounted for by the large stocks of American oil 
imported in 1894 and held over. 

The close of the war with Japan was looked forward to 
by foreigners as the date from which China was to depart 
from her traditional policy as to internal improvement 
and development. It was anticipated that this govern- 
ment would enter upon railroad construction, mining, and 
naval and military systems of great magnitude. While 
the views of the most enthusiastic have not been realized 
and China has shown a cautious conservatism, there has 
been no want of progress. The railroad from Tientsin to 
the vicinity of Peking has been authorized and is now 
being rapidly constructed. Great extensions of the line 
from Tientsin northward into Manchuria have been de- 
termined on, and will doubtless soon be undertaken. 

As to the general problem of railroad construction, the 
Chinese Government stands committed to the policy of 
using Chinese money only. An imperial decree has au- 
thorized the formation of native companies for the con- 
struction of lines in the south. It is not believed, how- 
ever, that this policy will avail for lines of any great ex- 
tent, and it may be predicted that China will resort, 
eventually, to the aid of foreign syndicates. 

The railroad development of China has attracted the 
attention of American financiers and builders of rolling 
stock and equipment. Many agents of American firms 
are now in this country awaiting the adoption of some 
definite plan by the Imperial Government. At least two 
combinations of American capitalists, represented here by 
agents, are prepared to build and equip from beginning 
to end any railroad system which China may desire. 

In the matter of nayal and military reorganization, 


, China showed after the war little desire to take imme- 


diate steps. Confronted by a debt of 200,000,000 taels* to 
Japan, and without resources to meet it, the government 
decided not to pledge its credit for ships and guns which 
were not immediately needed. The conservatism was a 
disappointment to many agents of foreign manufactures, 
among whom were several American firms. The success 
of Europeans in this line of trade in the past has been 
due to long representation here and great patience. The 
high standard of excellence recently attained by Ameri- 
cans in the production of ships, armor, and guns will 
doubtless enable them, by the adoption of a similar policy, 
to secure, in time, a share of this business. 

The provision in the treaty of peace between China and 
Japan authorizing the subjects of Japan to engage in 
manufacturing in the open ports of China, a privilege 
which inured to the citizens of all treaty powers, seemed 
to open a wide and profitable field of investment to for- 
eign capital. When the commercial treaty between the 
above powers came up for discussion, however, the value 
of the said privilege was considerably restricted by the 
unexpected assertion by China of a right to levy discrim- 
inating taxes on goods manufactured by Japanese at the 
ports, and also on such goods when shipped inland. This 
subject was referred to in my dispatch of Jan. 21 last, 
and the disagreement of the two powers thereon has not 
yet been settled. The unrestricted right of foreigners to 
manufacture in China is so fraught with momentous con- 
Sequences to foreign manufacturing interests that the 
failure of Japan to secure immunity from taxation for 
the product of her mills in China would excite little sym- 
pathy in manufacturing communities abroad. It would 
seem, therefore, that dangers still confront foreign manu- 
facturing establishments in this country which no foreign 
government would find to its interest to remove and that 
Americans about to embark in manufacturing enterprises 
here might be advised to take notice of them. 

Intimately connected with the subject of manufacturing 
is the question of exchange. The customs statistical sec- 
retary says, in the first paragraph of his report: 

Cheap labor and raw material are abmndant, and with 
the continuance of the advantage which the East enjoys 
by the fall in the gold price of silver, there is every pros- 
pect of China becoming a most important manufacturing 
country, which will lead to a keen and formidable com- 
petition in textiles between east and west. 

It is safe to say that it will be many years before native 
manufactured articles will drive foreign goods out of the 
market. The silver question cuts both ways. The mer- 
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chant in China buys for silver and sells in Europe and 
America for gold; thus he largely gains. On the other 
hand, he buys in foreign countries for gold and sells in 
China for silver. Prices for foreign goods are necessarily 
raised, but the volume of trade continues to increase. 
Universal bimetallism would be welcomed by many for- 
eign merchants residing in China, though the sentiment 
is by no means universal. It is safe to say that scarcely 
any one favors ‘‘free silver’ for his own country alone. 


re] oO 
THE STRENGTH OF MONIER PLATES.* 


The growing use of iron and cement combined 
in construction has led Mr. T. Grut, Member of 
the Danish Society of Engineers, to investigate, 
theoretically, the strength of the so-called Monier 
plates, where a thin sheet, or combination of rods, 
of iron is built into the cement. He remarks that 
the usual method of assuming the neutral axis 
to pass through the center of the plate, as though 
the whole was a homogeneous mass, is a super- 
ficial one, and proceeds on more rational lines, by 
taking into account the different coefficients of 
elasticity of the two materials. That of iron 
being well known, the investigations have a spe- 
cial interest through the selection of a coefficient 
for cement. Experiments in Europe, and: several 
by the author are reviewed, and it is concluded 
that for cement mortar 1 to 3, and half a year 
old, the coefficients of elasticity for tension and 
compression are practically alike, and their value 
lies between 800,000 and 400,000 kg. per sq. cm. 
(4,266,600 and 5,688,000 Ibs. per sq. in.); nearer, 
however, to the lower limit. It is also noted that 


these values are considerably higher for the 
mortar mentioned than for pure cement. 
After an extended analytical investigation, 


the author recommends the following two rules: 
First, that the neutral axis in a Monier plate, 
where the iron is placed at a distance of one-sixth 
the thickness of the plate from its lower edge, 
be assumed to lie at a distance of three-quarters 
the thickness from the same edge. In this case 
the tensile resistance of the cement is not con- 
sidered; a course which the author believes to be 
the most prudent. Second, that the iron should not 
be strained above 525 kg. per sd. cm. (7,465 lbs. 
per sq. in.). This, the author remarks, is really 
using a safety factor of four, as the ultimate 
strength of a Monier plate is at the limit of elas- 
ticity of the iron; for as soon as that limit is 
passed, the expansion of the iron becomes so 
rapid that the cement, whether it be above or 
below the plate, can not follow it, but breaks, 
and the Monier construction, as such, is de- 
stroyed. 
» ES 

THE INVESTIGATION OF THE COST OF ARMOR 
plate ordered at the last session of Congress is being car- 
ried on by Secretary Herbert. It is stated that the 
Bethlehem Iron Co. has offered to supply an itemized 
statement of the cost of armor plate at its works. 

Swe: eae 

CONVICT LABOR FOR ROAD WORK is being utilized 
in California and the California Highway Bureau has had 
a rock crushing plant erected at the penitentiary at Fol- 
som. The convicts quarry the stone and attend to the 
crusher, and the broken stone is supplied free to road con- 
tractors, a check being kept to ensure that the stone is 
used for the purpose intended. 
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BOOK REVIEWS. 


BICYCLE REPAIRING.—A Manual Compiled from Arti- 
eles in ‘‘The Iron Age.” By S. D. V. Burr. New York: 
David Williams. 8vyo.; cloth; pp. 166; illustrated. $1. 


This book is designed to be a practical manual for the 
use of those engaged in bicycle repairs. The various me- 
chanical operations involved in the repairs of the various 
parts of a bicycle are described in detail, and in such a 
manner as to be clear to the ordinary workman. While 
there are many emergencies in repair work which are not 
touched on by the book, on the other hand we believe 
hardly any mechanic engaged in this class of work can 
peruse the book without finding some wrinkle that will 
be of practical use to him. The book will be found very 
helpfulalso by those who reside where bicycle repair shops do 
not exist, and who are therefore compelled to repair their 
wheels themselves, if they would not trust them to the 
tender mercies of the country blacksmith. 

The chief criticism we have to make on the book is 
that its usefulness would probably have been greater if 
more space had been given to the actual description of 
methods of repair and less to the description of cheap 


*Abstracted “from “Ingenioeren,’’ by O. J. Marstrand, 
M. Am. Soc. C. E. 


hand-made devices for doing various jobs. The bicycle 
repair business has now become important enough for 
workers in it to afford to buy good tools. In fact, they often 
eannot afford to spend their time patching up cheap home- 
made substitutes. 


HOW TO BUY LIFE INSURANCE.—The essentials to be 
considered in selecting a company. Policy restrictions 
and privileges, digested and classified for ready com- 
parison. Tables showing dividends earned by 32 life 
insurance companies during the past ten years. By J. 
H. Lewis, P. O. Box 827, Denver, Colo. Published by 
the author. Small, 12mo.; cloth; pp. 198. $2. 


While this little treatise is upon a subject somewhat 
aside from those usually discussed in this column, we feel 
that we can do no better service to our readers than to 
call their attention to its merits. Of the advantages of 
life insurance to every man who has others depending 
upon him for support, it is not necessary to speak here. 
Byery intelligent man recognizes them. But we venture 
to say that there is no business of such great magni- 
tude which is so little understood by those who patron- 
ize it. 

Of the people who purchase life insurance, it is safe to 
say that not one in one hundred attempts an intelligent 
comparison to determine which of the many companies is 
the best for him to invest in. Few people ever think ot 
such a thing. They select the company with whose name 
they are most familiar or the one whose local agent has 
the best success in winning their ear. It is manifest that 
a selection made in this way may be a wise one and may 
be the height of foolishness. 

That men of the highest intelligence should be so care- 
less in making an investment of such importance is 
inexplicable; and, moreover, it is wholly needless. The 
laws of the various states have so regulated the business 
of life insurance and enforced such publicity in its opera- 
tion that any one who chooses may know all there is 
to be known concerning the merits of the various com- 
panies and of the different plans of insurance. 

It is a very common fallacy with respect to life insur- 
ance that ‘‘one company is as good as another,” or, to 
carry it still further, that since the object of all insur- 
ance companies is to pay to the beneficiaries of patrons a 
certain sum at death, that all plans of insurance are 
equally meritorious. Both these ideas are utterly falla- 
cious; and so we may remark, is another idea, that because 
the premium rates are practically the same in all the 
“fold line’ companies, therefore the cost of a given amount 
of insurance is the same in all. 

In the little book before us, the author describes 
first, the different plans of insurance and emphasizes the 
fact that there are actually only two plans, the assess- 
ment and the level premium plan. He describes each 
plainly and fairly and leaves the reader in no doubt as to 
the merits and demerits of each. The main part of .he 
book, however, is devoted to a comparison of the various 
“old line’? companies. All the various kinds of policies 
issued are described in detail and tables compiled from the 
State Insurance department reports show the results of the 
operation of all the principal companies for ten years past. 

We cannot too strongly urge any of our readers who 
may desire to take out life insurance, to ignore what 
agents may tell them and instead take a copy of this 
little work, study the subject of life insurance for them- 
selves and choose for themselves the best plan of insur- 
ance and the best company for their needs. A very mod- 
erate expenditure of time and study by any intelligent 
man will enable him to do this, and he can hardly expend 
either time or mental energy in a more profitable manner. 


HEATING AND VENTILATING PUILDINGS.—-An ele- 
mentary Treatise. By Rolla G. Carpenter, M. S., C. E. 
M. M. E., Professor of Experimental Engineering, Cor- 
nell University. John Wiley & Sons, New York, 1895. 
8vo.; cloth; pp. 411. $3.00. 


The object of this book is to present first a statement of 
the scientific principles which apply to the subject of 
heating and ventilation of buildings; second, a collection 
of tests which give data showing the relation of theoreti- 
cal principles to practical construction; third, a descrip- 
tion of practical methods which are in use; fourth, a de- 
scription of the methods of designing various systems of 
heating and ventilating; fifth, a collection of tables useful 
in designing. The work is arranged in a scientific man- 
ner, and the rules of practice are based ‘on scientific rea- 
sons modified by such co-efficients as have been obtained 
by actual tests or experience. The chapter headings give 
a fair idea of the arrangement and scope of the work, and 
they are as follows: Nature and Properties of Heat; 
Principles of Ventilation; Amount of Heat required for 
Warming; Heat given off from Radiating Surfaces; Pipe 
and Fittings used in Steam and Hot-Water Heating; 
Radiators and Heating Surfaces; Steam-Heating Boilers 
and Hot-Water Heaters; Settings and Appliances; Meth- 
ods of Operating; Various Systems of Piping; Design of 
Steam and Hot-Water Systems; Heating with Exhaust 
Steam, Non-Gravity Return Systems; Heating with Hot 
Air; Forced Blast Systems of Heating and Ventilating; 
Heating with Electricity; Temperature Regulators; Speci- 
fications, Proposals and Business Suggestions, Appendix, 
containing References and Tables. 

The work is an important addition to the literature of 
ventilating and heating, and will no doubt take rank with 
the best treatises on the subject. In future editions 


we believe it may be improved by considerable enlarge- 
ment so as to include details and illustrations of recent 
practice in heating and ventilating modern office build- 
ings, auditoriums, etc., and by a careful revision of the 
text which will eliminate some unnecessary matter (for 
example, the C. G. S. system of physical measurements, 
with its dynes, ergs, etc.) and will give greater precision of 
language to some of the statements of scientific princi- 
ples. We have read somewhat carefully the introductory 
chapters and note below what appears to be defects that 
may be remedied in the next edition. 

Concerning the British thermal unit and the mechani- 
cal equivalent of heat the author says, page 4, ‘“‘In Eng- 
lish-speaking countries the heat unit is that required to 
raise one pound of water from a temperature of 62° to 
63°.”’ It is in fact almost universally defined as the heat 
required to raise a pound of water one degree at its tem- 
perature of maximum density, or from 39° to 40°, al- 
though some early writers have given the temperature as 
832° to 33°, and a few recent ones 62° and 63°. Peabody, 
Thermodynamics, p. 5, says: 

A calorie is commonly defined as the heat required to 
raise one kilogram of water from freezing point to 1° C., 
and a British thermal unit that required to raise one 
pound from 82° to 33° F. In our work, for reasons that 
will appear in the discussion of the specific heat of water, 
we shall choose 62° F. as the standard temperature, and 
shall define a British thermal unit as the heat required to 
Taise a pound of water from 62° to 63°. This statement 
is subject to the same indefiniteness as the thermal scale 
from which it is derived. The true value can be defined 
only after a logical thermal scale is developed. 

For other references on this matter see Wood’s Ther- 
modynamics, 5th ed., p. 8, and Trans. Am. Soc. M. E., 
vol. xiii., p. 351. ’ 

The author says further, on p. 3, concerning Joule’s 
figure, 772, for the mechanical equivalent of heat, ‘‘Later 
investigation has amply confirmed this result. This value 
reduced to a temperature of 62° F. and for this latitude 
is increased‘6 ft.-lbs., so that at present the work equiva- 
lent of one heat unit is generally regarded as 778 [t.-tbs.”” 
The fact is that the corrections for temperature and lati- 
tude are by no means as great as 6 ft.-lbs., and the later 
investigations referred to, no doubt those of Rowland, 
show that Joule’s original figures must have been con- 
siderably in error. The correction for latitude is only 
about 1 ft.-lb. or 0.15%, and the correction for tempera- 
ture is uncertain, and runs in opposite directions, accord- 
ing to whether we take Regnault’s or Rowland’s fig- 
ures on specific heat of water. The correction for the 
difference of temperature between 39° F. and 62° F., ac- 
cording to Regnault, is only about 0.06%. Wood’s Ther- 
modynamics, p. 25,-says, concerning the corrections: 

“If the mathematical equivalent of heat at 60° F. were 
774.1, then at 39.1° F. or, say 40° F., it would be 774 
(nearly), and reduced from the latitude of Manchester to 
that of New York, it becomes 774.8, nearly; and if the 
entire margin of error, 1-400, be positive and applicable 
to this number, the value would be 776.7, or, to the near- 
est integer, it would be 777.’’ Prof. Wood says further, 
“It is apparent that the old yalue 772 is much too small, 
and 774.1, recommended by the committee of the British 
Association (1876) is not sufficiently large. According to 
Rowland’s experiments (1880), the British thermal unit 
is about 784 ft.-lbs. per degree on the air thermometer, 
and nearly 779 on the mercurial thermometer.’’ He then 
selects from these and other data the number 778, as 
being probably within 1-300 of the actual value for the 
mercurial thermometer at the latitude of New York. 

On p. 48 it is, stated that air-expands 1 part in 460 for 
each degree of increase of temperature, while on p. 6 it 
is stated that when air is at a temperature of 32° F. its 
volume is reduced 1 part in 492 each time that the tem- 
perature is lowered one degree. Both of these state- 
ments lack precision, and the first is incorrect. A correct 
statement would be that air expands 1-492 of its volume 
at 82° for each increase of temperature of 1° I., and 
contracts 1-492 of its volume at 32° for each decrease of 
0 5G 

Another peculiar definition of Prof. Carpenter is that of 
the C. G. S. unit of force, the dyne, which he says is 
1 gramme moved so as to acquire a velocity of one cen- 
timetre per second. What he probably means to say is 
that it is that force which, if applied constantly to a free 
mass of one gramme for one second, would give it an 
acceleration of one centimetre per second. He also says 
‘‘the force of gravity in latitude of Paris is 32.2 ft.’’ The 
measurement of a force in feet is, to say the least, un- 
usual. The physical constants defined in the beginning 


a work of this kind should certainly be defined with more é 


precision and clearness of language. Another sample of 
the author’s style in his introduction is the following: 
“Heat has two qualities which correspond in a general 
way to intensity on the one hand and to quality on the 
other. The intensity of heat is termed temperature; this 
can be measured by a thermometer, but, except in scientific 
definitions no name has been applied to designate the 
unit quality of heat (the term entropy is now applied in 
scientific discussions to this property) and there is no 
method of measuring it directly, although it is of as 
much importance as temperature.’’ 


characterizes much of this introductory chapter, and it 
might be improved by careful revision, ; 


A lack of scientific © 
precision of statement and of clearness in expression 
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THE SAVAGE RIFLE has been selected as the weapon 
for the New York militia by the Commission appointed 
to examine the weapons offered for this purpose, consist- 
ing of Albert D. Shaw, Robert H. Thurston and E. W. 
Bliss. The gun is the invention of Mr. Arthur W. Sav- 
age, Supt. of the Utica Electric Ry. Co., and is manu- 
factured by the Savage Arms Co., of Utica. Its magazine 
holds five cartridges which are held in a magazine 
similar to a revolver cylinder, so that there is no possi- 
bility as in the tubular magazine of a cartridge being 
exploded by the impact of the one behind it against its 
primer. There were twelve guns in the competition, and 
the Krag-Jorgenson and Lee-Metford weapons, the new 
standards of the U. S. Army and Navy, respectively, 
were also tested, but were found inferior to the Savage 
gun. Under the law providing for the selection of a new 
weapon, the Adjutant-General of the state of New York 
is authorized to contract for 150,000 of the new rifles, at 
a price not to exceed $20 each. 
> 

NO MORE HIGH SMOKESTACKS are to be used on 
the U. S. naval vessels. The high stacks on the ‘‘Brook- 
lyn” and ‘‘Iowa’”’ were adopted by Engineer-in-Chief Mei- 
ville to increase the draft and lessen the use of the forced 
draft. The line officers, however, are said to oppose the 
high stacks, on account of their appearance, and conse- 
quently they will have to go. 
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HEAVY ORDNANCE is being placed in position to com- 
mand the entrance to New York harbor. At Willit’s 
Point, L. I., the work of mounting two of these large 
guns is in progress. They are 30 ft. long, 10 in. bore 
and weigh 30 tons each. The steel projectile weighs 575 
lbs. and requires 250 Ibs. of powder. Each gun can be 
fired at intervals of three minutes. After the discharge 
the guns disappear behind the parapet for reloading. In 
practice shooting the target is to be set six miles away. 

OO 


SYSTEMS OF FIRING HIGH EXPLOSIVES with 
safety are to be tested by the naval ordnance bureau, 
according to Washington press despatches; and it is 
stated that $50,000 is available for carrying out the tests. 
Devices are invited from inventors both in and out of 
the service. 

ee 

THE HASKELL MULTI-CHARGE SYSTEM is again to 
be tested, the Board of Ordnance and Fortifications having 
furnished funds sufficient to give the gun a test of 20 
rounds. The gun to be tested is of 8 ins. caliber and has 
two auxiliary powder chambers attached to the lower 
side of the barrel. The 6-in. gun of this type which was 
tested some years ago and proved a failure was provided 
with four auxiliary powder chambers. 
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COMPLAINTS OF EXCESSIVE CHARGES for the 
transfer of grain from lake vessels to canal boats at 
Buffalo, and from canal boats to elevator or vessel at 


New York, are again made by the canal boatmen. In an 


.- appeal to the New York Produce Exchange the canal 


boatmen of Buffalo say: 


The result of such unjust methods on the part of the 
railroad and the wharf trust has been the accumulation 
of nearly 400 canal boats at this port, or nearly half of 
the entire diminished canal fleet is here to-day, unable 
to obtain cargoes at the low rate of 3% cts. a bushel on 
wheat, 314 cts. a bushel on corn and 2% cts. a bushel 
on oats to New York, out of which we, the canal carriers, 
must pay trimming, tugging, insurance on cargo and 
scalpage here, Hudson River towing, wharfage and trim- 
ming cargo at New York; also we must make good the 
shortage in cargo. After these deductions it leaves us 
about 2% cts. a bushel net on wheat to run and man 
our boats. If we are lucky we will obtain a west-bound 
cargo to Buffalo at 45 cts. gross ton, free in and out. 
If we cannot secure an up-freight we are compelled to 
come to Buffalo light. On the other hand, the charge for 
transferring grain direct from the lake vessel to canal 
boats at Buffalo is 1 3-10 cts. a bushel, and for like service 
at New York it is 1 5-10 cts. a bushel, or, at both ports 
the extortion amounts to 2 8-10 cts. a bushel. or a clean 
gouge at both ports of plump 2 cts. a bushel against 
canal grain, if the grain is stored on its way to the 
world’s markets, the extortion doubles up in short order. 
Contrast this robbery with the next-to-nothing termina! 
charges at the railroad docks of New York’s fierce com- 
petitors and who can wonder that the trade that’ legiti- 
mately belongs to New York is like water seeking the 
lowest level, not to say anything about the full cent-a- 
bushel differential railroad rate against your port? The 
result of this gigantic railroad conspiracy against New 
York and New York’s canal is to keep boats here in idle- 
ness from fifteen to twenty days waiting for cargoes, while 
at the same time competing railroads are flooded with 
grain. It may be truthfully stated that about all the 
grain and other freight that the canal and New York get 
is that portion that slops over the railroad grain elevator 
dams, as aforesaid. 


It. must be confessed that a charge of 1.3 cts. a bushel 
for transferring grain from a steamer to a canal boat does 
look a little steep compared with a net rate of 2% cts. a 
bushel for carrying the same over 400 miles of canal and 
river navigation. 
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SHIPMENTS OF GRAIN from Buffalo to New York by 
rail and canal respectively are reported as follows for the 
period from May 1, the opening of navigation, to July 2, 
this year and last year. 


1896. Wheat. Corn. Oats. Total. 
By rail, bushels.3,605,900 5,453,850 6,672,200 15,782,050 
B; canal, ** .4,3382,700 583,100 4,190,000 9,105,800 

1895. 

By rail, bushels.2,943,350 4,607,850 3,383,200 10,934,400 
By canal, ‘* .1,514,000 110,400 2,440,200 4,064,600 


It will be seen from the above that the canal is carry- 
ing, so far, over twice as much grain as a year ago. It 
will be remembered, however, that the shipments by 
canal in the early part of last season were phenomenally 
small. 
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THE EXPORTERS’ ASSOCIATION OF AMERICA is the 
title of an organization recently formed to co-operate in 
securing foreign markets for American manufacturers. I's 
officers are: President, Addison H. Nordyke, President of 
the Nordyke & Marmon Co., of Indianapolis; Vice-Presi- 
dent, Jas. W. Cooke, New York city; Treasurer, A. M. 
Dolph, President American Laundry Machinery Co., Cin- 
cinnati, O. The headquarters are in the Morris Building, 
New York city, with Mr. Andrew H. Power, the secretary 
of the association, in charge. All responsible manu- 
facturers and exporters and foreign buyers are eligible. 
The dues are $100 per year. Members have the privilege 
of using the association’s rooms as headquarters while in 
New York, receive weekly reports of exports of goods in 
their line, and reports of financial standing of firms in 
foreign countries when requested, and have the consular 
and custom-house work in connection with exports, at- 
tended to. The members of the Board of Governors 
besides the officers named above are C. H. Hutchins, 
President of the Knowles Loom Works, of Worcester, 
Mass.; A. H. Overman, President of the Overman Wheel 
Co., Chicopee Falls, Mass., Carl F. Lunkenheimer, Treas- 
urer of the Lunkenheimer Co., Cincinnati, O., and others. 
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AMERICAN BICYCLE MAKERS are (¢ultivating the 
export trade assiduously of late. In the month of May 
the value of bicycles and bicycle parts exported was 
$220,176. 
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THE MOST SERIOUS RAILWAY accident of the week 
and of many weeks occurred near Logan, Ia., July 11, on 
the Chicago & Northwestern Ry., and was a head col- 
lision at a curve between an excursion train and a fast 
freight. From press reports it appears that the excur- 
sion train left Logan without orders. It was running very 
slowly when struck by the freight, whose speed was about 
30 miles per hour. The baggage car was driven back 
through the first coach, killing or injuring almost every 
one in it. Passengers in the other coaches were not hurt. 
Thirty-three persons were killed and 837 were injured. 
On July 12 an excursion train on the Chicago & Northern 
Pacific, at Altenheim, Ill., ran into an open switch and 
collided with two freight engines standing on the 
switch; five persons were killed and six were injured. 
As in the Logan disaster, the baggage car telescoped the 
first coach. This coach was a light one used ordinarily 
for suburban traffic. Had it been as heavy as the re- 
maining ones, there would probably have been no serious 
results, as the train was running so slowly that pas- 
sengers in the rear cars did not realize that a collision had 
occurred, 


At Wilkes Barre, Pa., on July 13, an express train on 
the Lehigh Valley Ry. while rounding a curve struck a 
cow. The train was derailed and the locomotive rolled 
down a high embankment; three passenger coaches were 
thrown upon their sides; one person was killed and 19 
were injured. The derailed train is stated to have run 
over 200 yds. on the ties. 
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AN ELEVATOR ACCIDENT occurred in an apartment 
house at Adams and Dudley streets, Boston, Mass., July 
10; workmen in the building had been accustomed to let 
themselves down governing the elevator by the brake 
after steam had been turned off. At the time of the 
accident 13 men crowded into the car when it was 60 ft. 
from the ground; the brake refused to work and the 
car fell the entire distance. All those in the car were 
injured, 


aes Seon 
ACCIDENTS ON THE BROADWAY CABLE RAILWAY, 
at the 14th St. curve, in New York city, have attracted 
much attention of late. The company has always run its 
cars around this curve at the full speed of the cable, 
claiming it was impossible to slacken the grip while the 
car was rounding the curve. So many accidents have 
resulted and so much public complaint has been made, 
however, that the company proposes, it is said, to intro- 
duce an auxiliary cable to operate cars on this curve, 
The Board of Aldermen has an ordinance before it limit- 
ing the speed on curves to four miles an hour, 
a 

THE TIDAL WAVE which visited the coast of Japan on 
June 15, appears from the fuller accounts now at hand 
to have been even more destructive than at first reported. 
The number of lives lost may be placed in round numbers 
at 30,000. The United Press correspondent at Tokio on 
June 26, stated that the totals had then reached 29,073 
killed, 7,737 wounded, and 7,844 houses washed away or 
wrecked. It is an excellent showing of Japan’s progress 
in civilization that it should be possible to obtain such 
detailed figures of the extent of so great a calamity. 
The cause of the tidal wave appears to have been some 
earthquake or volcanic eruption beneath the sea at some 
distance off the Japanese coast. While this occurrence 
ranks among the greatest disasters of modern times, its 
record of fatalities is not the largest, as has been 
claimed by the daily press, but is exceeded by the loss 
of life due to the breaking of the levees of the Yellow 
River in China in 1887, and we believe by some others. 
An interesting summary of great disasters was given in 
our issue of July 6, 1889. 
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THE RUNAWAY OF AN ELECTRIC CAR, on a steep 
grade on 39th St., Brooklyn, on June 7, last, has been 
reported upon by the New York Railroad Commission. 
The board recommends that Passengers be prohibited 
absolutely from riding on the running-boards or side 
steps of open cars and that all cars operated over grades 
steeper than 5% should be equipped with some sort of 
auxiliary brake, and in ascending such grades, conduc- 
tors should be required to remain on the rear platform to 
protect the trolley pole or assist at the brakes, in case of 
emergency. The board appears to have overlooked the 
fact that if such a rule is nut in operation it should 
apply as much to cars descending such grades as to 
those climbing them. There is much more danger in com- 
ing down a long or steep grade than in going up it. 


————__-+ 


WATER POWER DEVELOPMENT at Garvin’s Falls, 
N. H., 13 miles from Manchester, is proposed. At this 
point the Merrimac River falls 30 ft., and with proper 
storage 4,500 HP. is said to be available, Among those 
interested are W. A. Russell, J. M. Wheaton, W. A. 
Tucker and Philip Y. Saltonstall, of Boston. 

THE EXTENSION OF THE WHEEL PIT of the 
Niagara Power Co. at Niagara Falls, was begun on July 9, 
and will be prosecuted by double shifts until completed. 
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THE CLIFF PAPER MILL at Niagara Falls, illustrated 
in our issue of March 26, began running on July 11, with 
electric power developed by the water-wheels and gener- 
ators in the power house at the base of the cliff. 


TESTS OF A BOILER of the Cahall vertical water- 
tube pattern were made at the works of the Armstrong 
Cork Co., Pittsburg, Pa., on May 4 and 5, by Thos. H. 
Pray, Jr., of 95 Milk St., Boston. The boiler was rated 
at 250 HP., and notwithstanding that it was run on the 
first day 5% above its rating, and on the second day 
at 66% above, the steam in both cases showed a 
large amount of superheating, 46° on the first day and 
26° on the second day. The evaporation from and at 
212° per lb. of combustible on the first day was 13.9 lbs., 
and on the second day 11.7 Ibs. Pamphlets containing the 
detailed figures of the tests will be sent on request by 
Messrs. H. E. Collins & Co., of Pittsburg, Pa. 
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THE BIDS FOR A NEW WATER SUPPLY FOR JER- 
sey City, submitted recently by the Rockaway & Hudson 
Water Co., is reported as about to be formally rejected. 
It is said that bids will again be called for soon. If this 
is done it will be the fifth or sixth call within the past 
four years, 
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ELECTRIC TRANSMISSION OF WATER POWER AT 
PELZER, S. C. 


The accompany views show a large water-power 
plant recently installed for the Pelzer Mfg. Co., of 
Pelzer, S. C. The plant is located on the upper 
Saluda River, in the western part of the state. The 
power house contains five pairs of 89-in. horizon- 
tal Victor turbines each pair coupled direct to a 
1,000 HP. generator and regulated by a Giesler 
electro-mechanical governo™, The electric enr- 


tracks, each with its pit between rails, for this 
purposes. The east half of the building is given 
up to machine tools and machine work, and there 
is overhead the framework shown by Figs. 18 and 
14, which was designed to be floored over, except 
in the center, and to be used for lighter kinds of 
work, when the demands of the company should 
require greatly increased plant, but at present it 
is used to carry the shafting, a small crane, air 
hoists, etc. The various parts of this framing 
and their purposes can be ascertained by in- 


DAM AND POWER-HOUSE FOR WATER POWER DEVELOPMENT WITH ELECTRIC TRANSMISSION AT 


PELZER, 
rent which is thus generated is transmitted 
to the cotton mills of the corporation, located 


about 34% miles away. The electrical transmission 
was installed merely for the sake of locating the 
factory on the most eligible site. It was deemed 
cheaper to carry the power to _ the factory 
than to choose a less favorable location for it. 
The dam and power house were built by W. A. 
Chapman & Co., of Providence, R. I.; the electri- 
cal machinery was furnished by the General Elec- 
tric Co., and the turbines and other apparatus 
for the water-power development by the Stilwell- 
Bierce & Smith-Vaile Co., of Dayton, O. 
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BURNSIDE SHOPS, ILLINOIS CENTRAL R. R. 
(With inset.) 
16h 


Locomotive Shops. 


In the article describing and illustrating this 
notable railway shop plant, published in our is- 
sue of June 18, the ground constructions, minor 
buildings, and the smallest group of main build- 
ings were considered. In the present article we 
take up the construction of one of the larger 
sroups of buildings forming the locomotive or 
metal-working shops. Each building will be de- 
scribed in such detail as the importance of its 
structural features may seem to warrant. The 
buildings devoted to locomotive and metal-work 
are three in number, viz.: a machine shop, black- 
smith shop, and roundhouse, and are all located 
to the south of the oil house, store house and 
boiler house. All of these buildings were built 
in 1892 except the blacksmith shop addition, 
254 1-6 x 110 ft., which was built in 1895. 

Machine Shop.—The machine shop is 552 ft. 2 
ins.long and 160 ft.31 ins. wide out to out of walls, 
and is covered by a double roof, as shown by the 
cross-section Fig. 12. Wig. 13 is a diagram plan 
of one end of the building, and is inserted to aid 
in explaining the character of the construction. 
The opposite end of the building is exactly the 
same. Turning to Fig. 12 it will be seen that two 
triangular trusses cover the building. The outer 
ends of these trusses rest on the side walls and 
the inner ends on a row of columns which extend 
lengthwise down the middle of the building. De- 
tails of the roller bearings at the wall ends and 
the inner end truss bearings are shown by the 
drawings. The west half of the building is open 
to the roof, and is designed to have an overhead 
traveling crane. It is into this half of the shop 
that locomotives from the transfer table are run 
for repair, there being a series of 24 transverse 
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specting the reference letters and titles in Figs. 
12°13 and 14. 

The structural features of the machine shop 
having been explained, attention may be turned 
to the equipment for doing work. The power 
generators may be taken up first. These consist 
of engines and dynamos, and are all located in a 
small attached building or annex on the east side 
of the shop. There are in this building one 200 
HP. Bullock-Corliss engine for running the shaft- 


hand and power cranes of various sorts, air hoists, 
and push cars and trucks. The air for the hoists 
is obtained from the mill building power house, 
as will be described further on. All machine tools 
are located in the east half of the building, and 
the erection is done in the west half, which is 
open clear to the roof. Facilities for the erec- 
tion of 24 engines at one time are available. 

Blacksmith Shop.—Under the roof of the large 
blacksmith shop building, which covers an area 
of 71,960 sq. ft., are a wood working shop, a boiler 
shop and the blacksmith shop proper. The main 
building, 440 ft. long and 100 ft. wide, runs north 
and south, and the addition, 254 ft. 2 ins. long 
and 110 ft. wide, joins onto the north end and ex- 
tends west. Beginning at the south end of the 
main building the first 100 ft. in length is used 
as a wood working shop for locomotive wood 
work. A wooden partition extends transversely 
across the building and divides the wood work- 
ing shop from the boiler shop, which takes up the 
next 200 ft. of the length of the main building. 
At the north end of the boiler shop is a brick 
partition, and beyond this the main building and 
the addition or the blacksmith shop proper. 

The structural features of interest in this build- 
ing are confined principally to the roof trusses. 
Owing to fear of delay in securing steel the trusses 
for the main building were made of wood, and of 
the design shown by Fig. 15. The main or cen- 
ter truss has a span of 51 ft., and is carried on 
cast-iron columns, extending in two rows length- 
wise of the building, and 25 ft. 9 ins. from the 
outer walls. Between these two rows of columns 
and the outer walls the space is covered by steel 
trusses. A raised cupola, with side lights, runs 
the entire length of the wood-working and boiler 
shops, but over the blacksmith shop the skylight 
is replaced by ventilators for obvious reasons. 

The interior arrangement of the boiler and wood 
shops calls for but little mention. Entering them 
from the east side are a series of tracks, which 
are connected with the locomotive transfer table. 
Between the interior rows of columns carrying the 
main roof truss are longitudinal, wooden trusses, 
designed for a traveling bridge crane, and there 
are also various cranes and jacks located at dif- 


HORIZONTAL TURBINES IN POWER HOUSE AT PELZER, S. C. 


ing from which all machinery is driven; one 150 
HP. and one 50 HP. Buckeye engine, and one 100 
HP. Ideal engine. These three smaller engines 


are used to drive two 80-light and one 40-light are 


dynamos and two incandescent light dynamos, 
operating about 1,000 16-c. p. lights. 

To enumerate the various tools used would be 
of little value, and all that need be said is that 
the equipment is ample for constructing and re- 
pairing all classes of machine work for locomo- 
tives and cars. To handle material there are 


ferent points where needed. The power to oper- 
ate the machinery is supplied by a 100 HP. West- 
inghouse standard engine. 

The blacksmith shop addition is of later con- 
struction than the main building, and the char- 
acter of its roof construction is entirely different, 
as is shown by the general plan and elevations 
in Fig. 16. These drawings show the design and 
construction in sufficient detail with the excep- 
tion perhaps of the connection details between 
the old and new buildings. Across the end of the 
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old building extends a plate girder carried by the 
side walls and two intermediate columns, which 
supports two of the roof trusses of the addition 
and also the brick end wall of the old building, as 
shown by Fig. 17. 

The interior arrangement of the blacksmith shop 
addition calls for no particular mention. 

Round House.—The round house is a ring shaped 
building, 316 ft. outside diameter and with a cir- 
cular interior court 166 ft. in diameter, in which 
is located the locomotive turn table. Forty loco- 
motives can be stored in the building at once. 
The walls are of brick and the roof is carried by 
wooded trusses which have no features demand- 
ing particular mention. 

The foregoing description with the illustrations 
give the essential structural features of the loco- 

motive shops of the Burnside plant. The draw- 

ings should be studied in particular since care 
has been taken to avoid repetition of information 
given by them in the descriptive matter. [ries 
succeeding article the car shops will be described 
in detail. 

For the information from which this article has 
been prepared we are indebted to Mr. John F. 
Wallace, M. Am. Soc. C. E., Chief Engineer, and 
Mr. H. W. Parkhurst, M. Am. Soc C E, Engineer 
of Bridges and Buildings, Illinois Central R R. 
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A SMALL ASPHALT-LINED RESERVOIR AT INDIO, CAL. 
By J. B. Lippincott. 


There is a small asphalt-lined reservoir at Indio 
spurr, four miles east of Indio station, which is 
in the Colorado desert west of Yuma. Its length 
is 88 ft., and its width is 48 ft. on top, and its 
depth is 4 ft. Its inner slopes are approximately 
30° from the vertical, or steeper than 1 to 1. It 
was built in 1892 under the general direction of 
Mr. Sutherland Hutton, an asphalt expert and 
contractor, of Los Angeles, Cal. The sides and 
pottom were made of asphalt concrete, 3 ins. thick, 
which was tamped into place while hot with irons. 
The sides are floated with a coating of asphalt 
and carbonate of lime, approximately -in. thick. 
The sides would have been better with more slope, 
2x1 being preferable. An earthen bank was 
made from the material excavated, 4.5 high and 
4 ft. wide on top, with an outer slope 14%x1, the 
material being sandy loam. 

Arroyo Grande (San Louis Obispo) asphalt, 76% 
pure, costing $25 per ton in 1892 (now $15), was 
used. It was fluxed with 40% “G grade” asphalt 
(costing $14 per ton), refined from maltha which 
will stand 350° flash test. The asphalt concrete, 
“because of the absence of sand in-the locality,” 
was mixed in Los Angeles, the proportions being: 
Asphalt, 15%; sand, 20%; gravel, 65%. It was 
cast in blocks, shipped, reheated, 4daid on this 
earthen bank and tamped into place behind 
boards or wooden forms. 

Further experience in making asphalt concrete 
is said to indicate that a much smaller percentage 
of asphalt should be used, good concrete having 
been made with as low as 5% of asphalt. Enough 
asphalt should be used to make a bond in the 
material and no more, large amounts making the 
concrete soft under high) temperatures. The ideal 
should be perfect mixing and a low percentage of 
asphalt. : 

. The writer has seen concrete that was said to 
have been made of 5% of asphalt and of sand with 
quartz and granite pebbles of from % to 1 in. di- 
ameter, in which, under the hammer, the pebbles 
would go to pieces before the bond would yield. 
The surface of the concrete in this reservoir 
was floated with a composition of asphalt and 
carbonate of lime. The greatest skill and care has 
to be used in this portion of the work. If the 
liquid asphalt is heated to too great a tempera- 
ture it will crack, and if not high enough it will 
run. The requisites of each case have to be con- 
sidered and the heat adjusted to them. The liq- 
uid asphalt on the side has done some running, 
but it was found that the sand which was drifted 
by the lodging on and adhering to it stiffened it 
and held it in place, which would suggest that 
a sand blast applied to asphalt coating while it 
was still hot would not interfere with its im- 
perviousness and would keep it from running. 

This reservoir, which is uncovered, has stood 
temperatures in the shade of 123° for several 


days, and as the reservoir is emptied every other 
day, the entire asphalt coating is alternately ex- 
posed to and shielded from the direct rays of the 
sun. 

At the ends of the boards or forms, where the 
concrete was joined to the next abutting layer, 
eracks of considerable size appeared, which were 
closed with the liquid asphalt. Coarse grass 
grows with considerable vigor through the con- 
crete, giving trouble. Since first constructed, this 
reservoir has never been repaired, has been in 
constant service and has not leaked. It was built 
for Mr. C, H. Gale, of Indio. It is filled from two 
500-ft. artesian wells, with 5 and 8-in. casings, 
respectively. Its capacity is about 84,000 gallons, 
and it is used in irrigating 10 acres of land. 

The following is a statement of cost: 


Prepared asphalt concrete, 40 tons (2,000 lbs.) at $8. Br he 
Peal ENE OTE SULA, OE oreo erele sale iaiehe & sts\/s/al: ars) & oleh F 
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The total area of the asphalt concrete was 4,700 
sq. ft., making the cost 14.9 cts. per sq. ft. 
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A PROPOSED STANDARD SPECIFICATION FOR PORT- 
LAND CEMENT. 


An interesting paper has recently been prepared 
by Mr. Wm. J. Donaldson, of Philadelphia, the 
object of which is to urge the adoption by the 
United States of a standard specification for 
Portland cement, the use of which should be re- 
quired on all work done under the direction of 
officers of the corps of engineers, and also by the 
Navy, the Supervising Architect’s Office, etc. 

Mr. Donaldson sums up present conditions as 
follows: 


1. Lack of uniformity.—The specifications now in use 
on the various branches of government work show ‘that 
they have been drawn up by the different engineers in 
charge of the various departments; with few exceptions 
they show great difference as to requirements for 
strength, which is one of the essential features. Some 
specifications advertise brands alone, without specifying 
any requirements. The majority of specifications call for 
no tests on the stability or, in other words, the constancy 
of volume; few provide for tests on mortar—sand with 
cement—one of the most vital considerations in determin- 
ing the true value of cement. The neat tests appear to 
govern those specifications in which a requirement is 
asked for; a test which accepted authorities have ren- 
dered obsolete and of little value. Slight consideration is 
taken of fineness, upon which the cost of work largely 
dependa. 

Low requirements, —Considering first the question of 
pelea where such provision is made, in the majority 
of cases the No. 50 sieve. containing 2,500 meshes per 
sq. in., appears to represent the standard. Some few 
specify the No. 100 sieve, containing 10,000 meshes per 
sq. in., but in all of which the provisions for the mini- 
mum percentage of residue asked for, appears to have 
been taken from specifications made years ago, long since 
fallen into disuse. As to the strength, some specifications 
for Portland cement call for minimum tensile strength 
equalled and surpassed at the present time by the best 
American natural cements, while the highest provide for 
a strength far below the performance of the best brands. 

8. Acceptance based largely on commercial reputation 
of brand.—Where brands are specified, the policy fol- 
lowed appears to be a selection of some brand or brands, 
which have been manufactured for some years—usually 
foreign cement—in which case two or more brands of 
Portland cement of entirely different quality are found 
side by side. Where provision is made for the substi- 
tution of other brands, their acceptance is based on their 
equality, in which the standard of quality is not defined, 
and unjustly left to the discretion of the engineer. 


He then presents his reasons for the adoption 
of a standard specification by the government, 
and instances as an example the standard speci- 
fications adopted on the Continent of Europe by 
the congress of cement testing laboratories of 
Germany, France, Austria, Belgium and Switzer- 
land. The following are the specifications pro- 
posed by Mr. Donaldson for adoption as standard. 
It will be noticed that they are exceedingly full 
and detailed, and are unique in that the method 
in which the tests shall be made is fully laid 
down: 

Quality. 

Cement.—All cement used to be well seasoned Portland 
cement, and must conform to the following requirements 
and be capable of passing the tests herein specified. Manu- 
facturers to guarantee that all cement has been seasoned, 


or subject to aeration at least 30 days before leaving 
the works. 
Manufacturers to furnish certified tests, from their 


laboratory, on every car load when shipped; such tests 
to show they pass the stated requirements, but which shall 
in no wise be a guarantee of acceptance by the govern- 
ment. This provision acting only as a guide to the 
cement manufacturer, as acceptance or rejection of cement 
will be made on government tests. 

Packing. — Cement to be packed in strong and well 


coopered barrels, 400 lbs. gross, or in strong cotton duck 
bags, three or four bags to the barrel, and 380 lbs. of 
cement to the barrel. 

Sampling.—Samples to be drawn from at least 10% of 
every one 100 barrels received, the government reserving 
the right to sample every barrel. Samples to be drawn 
from the interior of barrel or bags by an iron tube (after 
the pattern of a molasses gager), and thoroughly mixed as 
one sample. Tests to be made from the average sample 
taken from 10 barrels, representing the lot of 100 bar- 
rels sampled. Acceptance or rejection to be made as the 
tests meet or fail to meet the requirements. 

Chemical composition. — Full chemical reports to ac- 
company each shipment, the government reserving the 
right to analyze every sample taken, which must conform 
to the following requiremnts, and be a tri-calcic silicate 
cement: 


Lime £ coeney . .62 to 66% 
DIN Caw iam sare hada ln Peidaelse od athe nce 2» «20'to 227 
Sesquioxide of iron and alumina............... 8 to 12% 
SU STs CSS eee cs Bain ala, sig 5 2 yal as hay "batalla a not over 344% 
Sulphuric acid....not over-2%, for slow setting cement. 


Sulphuric acid, not over 1% of 1%, for quick setting cement. 


Time of setting.—A cake of neat cement to be moulded 
on. glass to determine time of setting: 

Slow setting, initial set to be over 30 minutes. 

Final set to be not over 12 hours. 

Quick setting, final set to be not less than 30 minutes, 

Slow setting cements to be used in all cases, except for 
submarine work and in places where water and tides 
interfere with slow setting cements. 

Fineness.—Cements to be of such fineness that 95%, by 
weight, shall pass through a No. 100 sieve, having 10,- 
000 meshes per sq. in.; 80%, by weight, shall pass 
through a No, 200 sieve having 40,000 meshes per sq. in. 

Checking and cracking.—Two cakes of neat cement to 
be molded on glass. One to be immersed in cold water. 
after having set hard, and examined from day to day 
for surface checking and warping. The other, after 
haying set hard, to be immersed in water at 212° F., and 
allowed to remain in the water at that temperature for 
24 to 86 hours. Examination to be made of the pat at 
the end of that time for constancy of volume and check- 
ing. Should the pats become contorted, or show signs of 
cracking or warping, the cement will be rejected. 

Specific gravity.—The specific gravity shall not be less 
than 3.00. 

Tensile strength.—Neat briquettes shall stand a mini- 
mum tensile strain per sqare inch without breaking: 

12 hours in air and 12 hours in water... .200 lbs. 
1 day in air and 6 days in water......... 500 
1 day in air and 27 days in water........6 

Sand, mortar briquettes, 3 parts of sand (No. 4 standard 
erushed quartz) to 1 of neat cement shall stand a mini- 
mum tensile strain per square inch without breaking: 


1 day in air and 6 days in water........150 lbs. 
1 day in air and 27 days in water........250 ‘ 


Manner and Method of Testing. 


All Portland cement will be tested according to the fol- 
lowing manner described: 

Sample.-—When the sample is received, carefully mix 
in a suitable vessel to thoroughly distribute the coarser 
particles and make it more uniform. 

1. Setting.—Mix 100 grammes of neat cement with the 
correct percentage of water, previously ascertained. Mold 
the same on a piece of glass 4 ins. square, making the 
centre of the pat about % in. in diameter, and drawing 
the mass down to a fine edge on the glass; the whole 
pat assuming a circular shape. When the surface of the 
cement will sustain a weight of 4 lb. supported on a 
wire 1-12 in. in diameter without making any impression, 
the difference between this time and the time of making 
is the initial set. 

Final set.—When the surface of the cement will sus- 
tain a weight of 1 Ib. on a wire 1-24 in. in diameter with- 
out making any impression, the difference between this 
time and time of making is the final set. 

Fineness.—Pass 100 grammes of cement through a No. 
100 and No, 200 standard brass gage sieves (containing, 
respectively, 10,000 and 40,000 meshes to the square 
inch). The weight of each residue gives the percentage of 
fineness of the cement passing through these sieves. 

Hot and cold water test.—Mold two pats of neat cement 
as heretofore described under setting. Allow same to 
set in air (covered with a damp cloth to prevent surface 
drying) for 24 hours. 

Immerse one in cold water, and allow it to remain in 
water for an indefinite period—for at least seven days— 
examining it, from time to time, for warping, checking 
and cracking. . 

Immerse the other pat in water 212° F., and allow it 
to remain for 24 hours in the water at the same tempera- 
ture; at the end of which time remove the pat and exam- 
ine for disintegration and constancy of volume. 

Mixing and gaging.—Never mix more than a sufficient 
quantity for one mold, when the initial set is under ten 
minutes, using 150 grammes of neat cement for each 
mold, with the addition (at one time) of the proper per- 
centage of water previously determined. Mix and knead 
the cement thoroughly by hand, using rubber gloves as 
a protection, and afterwards troweling rt In order to bring 
it to a fine edge, and causing it to shed water. After be- 
ing thus thoroughly worked until the mass is homo- 
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genous, proceed to fill the molds, having first wiped the 
inside with an oily cloth, in order to prevent sticking, 
and laying them on a flat smooth piece of slate. Press the 
cement in with the thumbs, being careful to allow no air 
bubbles in the cement. Having filled all the molds, 
smooth them off with a spatula or trowel upon which a 
slight pressure is exerted. 

In the case of neat cement, do not turn or move the 
moulds from the table after the cement is put in, as the 
under side will present a smooth surface similar to the 
upper, if a perfectly smooth surface is used to lay the 
moulds on and the cement has been carefully pressed in. 
Cover the briquettes with a damp cloth, immediately after 
molding, in order to prevent rapid surface drying and to 
cause a uniform set. 

For 24 hour neat test, remove filled molds from slab 
as soon as set and stand on ends without covering of 
damp cloths, for 12 hours. Then remove briquettes and 
immerse in water for the balance of the 24 hours. 

For 7 or 28 day tests, remove briquettes from molds at 
the end of 12 hours, and allow them to remain under a 
damp cloth for the balance of the 24 hours; then immerse 
in water for 6 days or 27 days. Then break them in a 
good testing machine, such as Riehle’s or Fairbanks’. 

Sand briquettes.—In the case of sand briquettes weigh 
out 600 grammes of sand and 200 grammes of cement, 
and mix dry in a pan, add half the percentage of water 
ascertained in the neat test. Mix this mass well on a 
slate slab, to thoroughly incorporate the sand and cement, 
using a trowel for this purpose. This complete mixing 
is very necessary in the case of'a finely ground cement. 
Care should be taken that the mortar does not become 
too dry during the manipulation; if it does, dip the trowel 
in water, which will be sufficient to keep it moist. Hav- 
ing thus mixed it well, press it into the molds, previously 
arranged as in the case of neat cement. Smooth and 
trowel the top and bottom of the briquettes, turning 
them carefully for this purpose, in order to bring the 
moist cement to the surface, thus filling the voids and 
making both sides of the same degree of smoothness. 
This will prevent one side from being more absorbent 
than the other when immersed. 

For 7 or 28 day sand mortar test, remove the bri- 
quettes from mold at end of 12 hours and place under 
damp cloths, immersing them in water at the end of 24 
hours (the same as in the neat tests for like periods 
of time) for 6 days or 27 days, respectively, as the re- 
quirements may be. 

Sand.—Sand used should be standard crushed quartz, 
No. 4, capable of passing a No. 20 sieve and caught on 
a No. 30 sieve (sieves, standard brass gage, having 400 
meshes and 600 meshes to the square inch, respectively). 

Water.—Water used for tempering and gaging, as well 
as for the immersion of briquettes, should be clear, and 
between 65° to 70° F. 

Notes.—When mixing rapid setting cements care should 
be taken that the initial set does not take place before 
molding; if it dees, the mass should be rejected. Care 
should always be taken to keen the briquettes com- 
pletely submerged in the water while immersed, and make 
the test as soon as they are removed from the water. 


vocated are enumerated by Mr. Donaldson as 
follows: 

1. A standard system applicable alike for all depart- 
non mioniedee of the proper and economic use of Port- 
land cements. 

3. Higher standards and consequent rejection of inferior 
brands, due to an accurate system of tests. 

4. All cements placed on an equal footing and merits 
determined. 

5. Incentive to the betterment of quality. 

6. The fostering of an American industry. 

In conclusion, Mr. Donaldson presents some ar- 
gument for the above specifications which are 
worth careful consideration. He urges that pres- 
ent specifications are defective in not insisting on 
fine grinding. The residue on a 200 sieve, he 
states, is of no more value than so much sand, 
as it has no setting properties, and in comparing 
the price of different cements, it should be re- 
membered that it is only the fine portion that is 
of value; one.cement may be nominally more ex- 
pensive than another and yet be actually the 
cheaper, on account of its smaller percentage of 
unground particles. The improvements in grind- 
ing machinery during the last few years have 
made it possible to grind cements finer than for- 
merly, at slight increase of expense, so the engi- 
neer need not be deterred from insisting on finely 
ground cement by reason of extra cost. 

Another important point raised by Mr. Donald- 
son, is the advantage of shipping cements from 
the works to the place of use, in bags instead of 
barrels. It is exceedingly common to see in speci- 
fications a clause inserted requiring the cements 
to be shipped in casks; when, if the engineers only 
knew it, it is better to have it shipped in bags. 
The cement is thus more perfectly seasoned: it 
can be more readily and cheaply handled; and the 
manufacturer can afford to sell it at a materially 
less figure, as the bags are returnable, and are 
used over and over again. In other words the 
purchaser of the cement gets a better article at a 
less price. 
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A PORTABLE DRYING AND HEATING PLANT. 


We show herewith an invention of much prac- 
tical interest in many industries. It is a drying 
and heating apparatus mounted on the trucks of a 
standard railway car, so as to be easily moved 
from place to place, and adapted for drying and 
heating sand, crushed stone, or other materials 
on a large scale, and with great economy and 
efficiency. The plant was designed and built by 
the F. D. Cummer & Son Co., of Cleveland, O., and 


PORTABLE DRYING AND HEATING APPARATUS. 


the road, and the lowest point of the dryer has 
more clearance above the rails than a locomo- 
tive pilot. The car has M. C. B. couplers and 
Westinghouse air brakes, and has been examined 
and accepted by the railway officials for transpor- 
tation. 

Two elevators are used in connection with the 


dryer, as shown, one feeding the drier, and one’ 


delivering the dried and heated material to the 
screen or to any point desired. The operation of 
the apparatus is easily regulated, and the mate- 
rial heated can be delivered dried and uniformly 
heated to any temperature from 150° to 600° F. 

The cut herewith is reproduced from a photo- 
graph of a drying plant recently built for a large 
asphalt paving company. The apparatus shown 
will dry and heat about ten tons of sand per 
hour, 


ee 
LOW LEVEL BRIDGES IN QUEENSLAND. 


Australia is a country famous for its alternations 
of drought and flood. Water courses which, in 
the dry season, shrink till they almost disappear, 
are converted by sudden rains into broad, deep 
rivers, which subside, however, as quickly as they 
rise. To carry highways across these streams 
by bridges at a level above the highest floods is 
a very expensive task, as high piers or long spans 
are required and iron or steel bridges are expen- 
sive. Moreover, as is well known, the greater 
part of the country is sparsely inhabited, and 
the traffic will not warrant great expense in the 
maintenance of highways. 

To meet these conditions, the Australian en- 
gineers have in some case adopted what are known 
as low-level bridge. Instead of building a bridge 
above high-water mark, they make it high 
enough, merely to clear the water surface at mod- 
erate floods, and permit the higher floods to sub- 
merge it entirely, considering it better to suffer 
the inconvenience of a stoppage of traffic during 


the short time that these higher floods last than — 


to go to the expense of a high-level bridge. 

Of course the low-level bridges are especially 
designed to resist the force of the current of water 
when submerged; but, on the other hand, they 
are not subject to danger by drift piling up 
against them and forming a dam, as the debris 
is not carried down a river in considerable quan- 
tity until a stage is reached at which a low-level 
bridge would be submerged. 

A paper describing some of these low-level 
bridges was recently read before the Institution 


Designed and Built by the F. D. Cummer & Son Co., Cleveland, 0. 


Stand the briquettes on end while immersed in the pans, 
so that the maximum surface will be at all times exposed 
to the water, 

Mark on each briquette a number, same referring in 
some suitable record book to brand, days of making, 
tesing, breaking and full tests and properties of cement. 


The advantages to be derived from uniform 
specifications and manner of testing such as ad- 


consists of an all-steel car frame, 48 ft. in length 
and 9 ft. 3 ins. wide over all. On this is set a 
Cummer, style A, patent dryer and heater, with 
a 25 HP. Westinghouse engine and the necessary 
elevating and power transmitting machinery. 
The firebrick about the dryer is so secured, 
we are informed, as not to be likely to crush or 
loosen under the shocks and jars experienced on 


of Civil Engineers, by Mr. A. B. Brady, M. Inst. 
C. E., of Brisbane, Queensland, and we reprint 
the substance of it as follows: 


Herbert River Bridge, Garloch. 

The level of the decking of this bridge is 10 ft. above 
high water of ordinary spring-tide, or 29 ft. below the 
highest flood-mark. The bridge has a total length over 
the abutments of 481 ft. 3 ins.; and consists of 14 spans 
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of 33 ft. each, the clear width of roadway between the 
curbs being 16 ft. 

The piers, 13 in number, together with the abutments 
and wing-walls, are built of Portland cement concrete 
composed of one part of cement, three parts of clean 
sharp river-sand, and six parts of hardstone broken to 
2-in. gage. The string-courses under the steel super- 
structure were formed of a stronger concrete composed of 
one part of cement, two parts of sand, and three parts 
of hardstone broken to 1%4-in. gage. The pier foundations 


were laid on rock at depths varying between 4 ft. 6 ins. 
below high water, 


and 6 ft. temporary wrought-iron 


holes at one end of each trough were slotted to allow for 
expansion of the decking. 

The road or carriage-way was formed of metalling, 
broken to 2-in. and 1-in. gages in equal proportions, 
mixed with boiling coal-tar. The troughs were com- 
pletely filled with tarred metal, and were covered to a 
depth of 7 ins. at the crown and 5 ins. at the curbs, being 
well punned and afterwards rolled and covered with sand. 
Drainage from the surface of the roadway is provided for 
by 30 gullies having outlets through holes cut in the 
trough decking. The curbs are of Moreton Bay ash, 12 
ins. by 9 ins., bolted to the steel decking; and the hand- 


of the bridge being thus increased to £13 3s. 6d. per lin. ft. 
($66). 
Balonne River Bridge. St. George. 


This bridge is wholly of bloodwood (Eucalyptus corym- 
besa), and ccnsists of twelve spans of 35 ft. each, with 
two end-spans of 28 ft. each; the total leugth over the 
decking being 481 ft., and the width of roadway between 
the curbs, 18 ft. The height of the bridge above the low- 
est or dry weather level of the river is 15 tt., the highest 
flood having reached a level of 16 ft. 

Each pier has four piles spaced at 6-ft. 2-in. centers at 
the level of the headstock; the two outer piles having a 
batter of 1 in 8, and the two intermediate piles being 
planted vertically. The diameter of the piles, exclusive 
of sapwood, is 17 ins., the butt-end being placed down- 
wards in every case. Each of the outer or battered piles 
was lewised to the rock-bed of the river, each hole being 
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SECTIONAL PLAN ON UNE C.C. 


PART SECTION OF TROUGH PLATES, 


FIG. 1.—THE HERBERT RIVER BRIDGE, GAIRLOCH. 


caissons, constructed in sections bolted together having 
been used. The maximum depth of sand overlying the 
rock-bottom was 4 ft. 6 ins; and the maximum depth of 
sinking in the rock 1 ft. 6 ins. Each pier has semi-cir- 
cular ends with a batter of 1 in 12 above the plinths; the 
batter of the sides, between the splayed plinth and the 
underside of string-course, being 1 in 24. All exposed 
faces of the concrete in the piers and abutments were 
floated with a mixture of oné part of Portland cement to 
two parts of sand. 

The superstructure or decking of the bridge was formed 
of mild-steel or trough-plates 12 ins. in depth, weighing 
25.82 Ibs. per sq. ft. of area covered. The plates were 


SECTION AT B.B. 
Fig. 3.—The Mary River Bridge, Tiaro. 


campered to the extent of % in. at the centre of each 
Span, and the sections riveted together with 54-in. rivets 
at 6-in. pitch throughout. The trough form of super- 
structure possesses many advantages for short spans, as 
girders may be entirely dispensed with, and, in the case 
of low-level bridges, the small depth of the troughs offers 
but little resistance to the passage of flood-waters dur- 
ing the wet seasons. The whole of the steel-work re- 
ceived three coats of tar. For securing the steel super- 
Structure to the piers and abutments, 1-in. lewis-bolts 
were fixed in the concrete string-courses, the upper sur- 
faces of which were trowelled smooth and level, to form 
a uniform bearing for the steel-trough decking. The bolt- 


PLAN OF ABUTMENT 


railing is of hardwood posts and iron chains easily re- 
movable. 


The approaches were made in cutting through the sandy 
formation of the banks, the cutting for the south ap- 
proach having a maximum depth of 17 ft. The slopes 
were faced with bricks laid in cement; and concrete water 
tables were constructed at the foot of the slopes. 


During the construction of this bridge exceptionally 
bad weather was experienced; and two of the highest 
floods known in the locality occurred, resulting in con- 
siderable delays, loss of plant and materials, and damage 
to the approaches. In April, 1894, two and a half years 
after the bridge was opened for traffic, the Herbert river 
was visited by the most disastrous flood that has ever 
been recorded in the district, considerable damage occur- 
ring to the tarred metal or asphalt roadway on the 
bridge, necessitating its entire renewal. In repairing the 
roadway the quantity of tarred metalling, which, on ac- 
count of its depth in the troughs of the decking, required 
a long time to set sufficiently hard for traffic, was re- 
duced by filling the troughs to a depth of 12 ins., and 
forming a surface over the decking, with Portland-cement 
concrete, upon which tarred metalling or asphalt was laid 
to a depth of 6 ins., and reduced by rolling to 5 ins. 
The concrete was composed of one part of Portland ce- 
ment, one part of river sand, and six parts of stones from 
the river of 2-in., 1-in. and %4-in. gages in equal quan- 
tities. The asphalt was formed of broken river-metal of 
2-in. and 1-in. gages in equal quantities, mixed with 
%-in. screened river-gravel, in the ratio of six parts of 
stone to one of screened gravel. After being thoroughly 
dried, heated, and well mixed with the required quantity 
of boiling coal-tar, it was stacked to allow the superflu- 
ous tar to drain off, and then laid on the surface of the 
concrete and rammed and rolled. The surface was fin. 
ished with 1 in. of tarred sand and screenings, composed 
of four parts of coarse sand and two parts of fine gravel 
screened, dried, heated and mixed with boiling coal-tar 
as before. After finishing, the entire surface was covered 
with clean sharp river-sand to a depth of % in.; and, to 
give sufficient time for the asphalt to harden, a month 
was allowed to elapse before the bridge was reopened 
for traffic. 


The contract for the construction of this bridge was let 
in January, 1890, and it was completed and opened for 
traffic on the 4th of November, 1891, the total cost of the 
bridge and approaches amounting to £7,737 16s. 7d. The 
cost of the bridge, exclusive of approaches, amounted to 
£5,704 4s. Od., or £11 17s. Od. (nearly $60) per lin. ft. The 
ecst of the concrete and asphalt work, together with some 
other necessary repairs, amounted to £684; the total cost 


HALF SECTION ATAA. 


FIG. 2.—_THE BALONNE RIVER BRIDGE, ST. GEORGE. 


cut to a depth of 5 ft., the dimensions at the bottom be- 
ing 46 ins. long by 14 ins. wide. The sides and one end 
were cut vertically, and the opposite end tapered so as to 
reduce the length of the hole at the surface to 26 ins. 
The sides and ends of each hole were carefully rough- 
tooled to exact lines; and properly-shaped wedges of sea- 
soned bloodwood were then inserted, and made to bear 
evenly against the rock. The feet of the piles were 
squared for a length of 6 ft. 6 ins.; they were then in- 
serted in position between the wedges, and firmly driven 
home, the whole being securely bolted together above 
the surface of the rock. The wedges and the feet of the 


piles before being fixed were twice coated with Stockholm 
the 


tar; and, after fixing, interstices were completely 
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SECTION AT B.B. 


Fig. 4.--The [ary River Bridge, Gympie. 


filled in with strong-cement grout. The two intermediate 
piles in each pier, and also the abutment piles, were 
planted in rock, the holes for which, 24 ins. in diameter, 
were jumped or excavated to a depth of 4 ft. The feet 
of the piles were freed from sapwood, and twice coated 
with Stockholm tar; they were then planted in the rock, 
the space round each pile being completely filled with ce- 
ment concrete. The sites of eight of the twelve piers 
were above the summer level of the river, but the first 
four piers from the St. George side of the river were in 
water, necessitating the provision of a cofferdam for each 
pier, to admit of the holes in the rock being cut without 
the aid of divers. Each pier was capped with a 12-in. by 
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12-in. headstock inclined 4 ins. in its length towards the 
upstream side of the bridge, and provided with double 
10-in. by 6-in. walings above water or rock-level, three 
10-in. by 12-in. struts between the piles, and double 10-in. 
by 6-in. diagonal braces. The walling and braces were 
cogged on to the piles, and the whole well bolted together. 
The upstream endsof each pair of walings were shaped and 
blocked solid to form a cut-water, and were well secured 
with wrought iron straps and bolts. 

Each span consists of five girders or stringers scarf- 
jointed over the piers, and carried upon single corbels, 14 
ft. long, through which the girders were bolted. The cor- 
bels were cogged on to the pier headstocks; and, in ad- 
dition to being bolted, the girders were keyed to the cor- 
bels with well-seasoned wedge-keys tightly driven, work- 
ing 3 ins. square, and having a 4-in. projection on each 
side for tightening. The superstructure is secured to the 
piers by through-bolts and anchor-bolts. The decking 
consists of 9-in. by 4-in. planks laid transversely over the 
girders in one length from side to side, and spiked down 
with 8-in. by 14-in. spikes. The outer girders and corbels 
exposed to view are of hewn timber 14 ins. by 12 ins.: 
the inner girders and corbels being of round timber 17 
ins. in diameter, exclusive of sapwood, adzed flat to a 
thickness of 14 ins. over all bearings and for the planks 
of the decking. The entire superstructure is built with an 
inclination of 4 ins. toward the upstream side to prevent 
lodgment of driftwood under the bridge decking in time 
of flood. The abutments were sheathed at the back of the 
piles with 4-in. planking, carried also along the wings of 
the abutments. The curbs measure 9 ins. by 6 ins., and 
are rounded on one edge and bolted through the decking 
and girders; the curb on the upstream or lower side of 
the bridge being raised 1% in. to allow for drainage from 
the surface of the decking. The handrails, 6 ins. square, 
are placed diagonally on 9-in. by 6-in. intermediate posts, 
and 9-in. by 9-in. main posts over the piers, terminating 
at the ends of the bridge in 12-in. by 12-in. guard-posts 
securely fixed to the girders of the end spans and tenoned 
into the abutment headstocks. The handrailing is only 
3 ft. above the decking, and of exceptional strength, with- 
out intermediate rails and wires, so as to offer as little 
resistance as possible during floods, and to enable it to 
withstand the pressure due to the accumulation of flood 
debris. Strong permanent handrails are to be preferred 
to movable handrails, which are troublesome and expen- 
sive, and their removal at the vital moment is often neg- 
lected. 

The whole of the timber-work received three coats of 
oxide paint, with the exception of the decking, which was 
covered with three coats of Stockholm tar. Since it was 
opened for traffic, this bridge has been several times sub- 
merged by fioods without sustaining injury. 

The construction of the bridge was commenced in Oc- 
tober, 1890, and it was opened for traffic in June, 1892, 
after many troublesome delays in consequence of wet 
weather and floods. The total cost amounted to £4,467 
16s. 4d., inclusive of approaches, which alone cost £419 
10s. Od., the cost of the bridge per lin. ft. amounting to 
£8 8s. 4d. ho tithe 

The author also describes two bridges across 
the Mary River. We reproduce the cuts illus- 
trating them, as they show sufficiently the fea- 
tures of principal interest in their construction. 

a a 
A DIRECT-ACTING STEAM PILE HAMMER. 

We illustrate this week a steam pile hammer 
made by the Vulcan Iron Works, of Chicago, 
which is a modification of the 
steam hammer for this purpose 
invented in England in 1841 by 
James Nasmyth. The apparatus 
is slung between the leaders of 
a pile driver and has its whole 
weight resting on the pile, the 
pile cap and cylinder casting 
being connected by four turned 
rods, upon which the hammer 
head slides. The general design 
of the apparatus is shown in 
Lifeps 1 

In the detail drawing, Fig. 2, 
A is the hammer head, bored 
out for the four rod guides B, 
the lower or striking end of the 
head being of smaller diameter 
and passing through the cap D, 
which rests on the pile. The 
guide rods attach the cyl- 
inder C to the cap D, and are 
secured by keys at each end. 
The hammer head is attached 
to the rod of the piston E. The 
oscillating valve F works within 
a cylindrical chamber formed in 


1.—View of 
Vulcan-Nasmyth 
Steam P?!<-Ham- 


Fig. 


abl the steam chest, this chamber 
being provided with three ports; port G 
opens into the lower end of the cylinder, H 


is the steam and I the exhaust port, steam 
being admitted from a flexible pipe attached 
at J. The spindle of valve F carries at 
one end (outside the steam chest), the arms or 
tappets K, L, which engage with lugs on the rod 
M attached to and moving in connection with the 
hammer head. These lugs are not in the same 
vertical plane, only one lug engaging with each of 
the tappets. At the end of the upstroke of the 
cylinder and hammer head the lower lug will have 
passed the tappet L without striking it, but will 
strike the tappet K, moving the valve so as to 
open communication between ports G and I, 
and allow steam to exhaust from below the 
piston. At the end of the downstroke the upper 
lug will pass the tappet K and strike the tappet 
L, moving the valve to the left, so as to open 
communication between ports G and H for steam 
admission under the piston. 

In sinking test piles for the foundations of the 
Chicago Public Library (Engineering News, July 
6. 1893), a Vulean-Nasmyth hammer was used, 
weighing 4,500 Ibs., having a stroke of 42 ins., 
and striking 54 blows per minute. The last 20 ft. 
were driven with a follower of oak, requiring 48 to 
@4 blows for the last foot, and as the ratio of 
blows without follower to blows with follower is 
as 1 to 2. it was estimated that only 24 to 32 blows 
would have been required if the last foot had been 
driven with the hammer striking the pile direct. 
In the same soil it required about 16 blows of a 
3.000-1b. drop hammer falling 30 ft. to drive a 
nile the last foot, using a follower, and 32 to 36 
blows of the same drop hammer falling 15 ft., also 


using a follower. 
———U_ OE 


UNIFORM METHODS OF TESTING IRON AND STEEL, 
Several years ago a committee was appointed by 
the American Society of Civil Engineers to report 
upon uniform methods of testing the material 
used in metallic structures. The committee has 
made, we believe, one or two preliminary reports. 
and its final report has just been presented at 


the annual convention in San Francisco. An ab- 
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~ Vertical Section W-X, 
Fig. 2.—Details of Vulcan Nasmyth Steam Pile Hammer ; 
Vulcan Iron Works, Makers. 


Elevation. 


stract, summarizing the recommendations of the 
committee was prepared by Mr. Henry B. Séa- 
man, 40 Wall St., New York city, a member of 
the committee, who has had it printed for con- 
venient reference, and will mail copies to those 
desiring them. We reprint this summary in full 
as follows: 
Cast Iron. 


We recommend the transverse tests of a specimen 2x1 
ins, in section and 27 ins. long, resting flatwise on dull 


knife-edge supports 24 ins. apart, c. to c., with an applied 
weight of 2,000 lbs. or more, midway between them. The 
specimen, if of satisfactory strength when cast under the 
same circumstances as those which attend the casting of 
the full-sized piece, must carry at least the minimum 
weight named above, and exhibit when broken the fracture 


of gray iron of good quality. Failure shall be produced — 


in not less than two minutes nor more than five minutes 
from application of the first load, and the bar must show 
a center deflection before breaking of at least 3-16 in., and 
must indicate a good quality of gray iron. 


Wrought Iron. 


The committee recommends that the expression ‘elastic 
limit’? be confined in its use to its original meaning, since 
its more general adoption leads to ambiguity and to use- 
less discussion and dissension. The usual methods of test- 
ing indicate the first strength or ‘‘yield point’ of the 
material, and in order to avoid the objections already 
mentioned, the committee has confined itself to the ex- 
pression ‘“‘yield point’? when applied to practical testing. 
The ‘“‘drop of beam’’ is considered sufficiently accurate to 
determine the ‘‘yield point,’’ but the increased accuracy 
of autographic records, or use of instruments of precision 
is recommended. 

Experimental investigations show that the relative di- 
mensions of a test piece become of little practical conse- 
quence if the gaged length exceeds about four times the 
greatest diameter of the specimen. It is therefore recom- 
mended that a minimum gaged length of 8 ins. be used 
for the general practice of testing specimens, with a 
distance of not less than 12 ins. between shoulders of the 
specimen, or between the -jaws of the testing machine. 
Under these conditions, however, it is understood that the 
gaged length shall in no case be less than four times the 
greatest diameter of the test piece, and that the minimum 
thickness shall be % in.; also that the sectional area of 
test piece shall not be less than ¥% sq. in. In obtaining the 
final elongation, the curves of reduction each side of the 
point of fracture should be included in the measured 
length. 

In testing it is recommended that the load be applied 
continuously and at a rate as nearly as practicable of 
4,000 to 5,000 Ibs. per sq. in. per minute below the yield 
point, and of 7,000 to 8,000 lbs above the yield point. 

It is recommended that the ordinary bending test be 
continued, and that it be made rapidly with pressure, 
rather than with blows of a hammer, as the results are 
thereby more comparable. The nicked bending or fracture 
test, however, does not show any essential property of the 
material which would not be disclosed by the tests al- 
ready mentioned, and hence its adoption is not recom- 
mended. 

For the requirements of wrought iron with the tests out- 
lined, the following are recommended: 


1 
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Yield point, Ibs. (1=1,000). 26 26 26 26 
Ultimate, Ibs. (1=1,000).... 50 48 48 46 
Elongation in 8 ins., %.... 20 15 12 8 
Reduction of area, %...... 30 20 16 12 


Specimens should bend cold 90° without fracture, with 
inner radius of .bending not exceeding twice the thick- 
ness of the test piece for bar iron, nor three times that 
thickness for plate and shape iron. 4 

Rivet iron must be soft and tough, and pieces of the full 
diameter of the rivet must be capable of bending cold until 
their sides are in close contact without showing signs of 
fracture, 

Rolled Steel. 


The methods of testing wrought iron may, in general, 
be applied to rolled steel. In addition to these, however, 
the quenching test may be used to advantage, by which 
a specimen heated to cherry “red is to be quenched in 
water of 82° F., and then tested as usual. 

The drifting test is not recommended as a requirement 
for quality, and the annealing test is recommended only 
for full-size eye-bars. 

For the requirements of rolled steel, it is recommended 
that a mean ultimate resistance be specified for each 
grade of steel, and that the ultimate resistance of the 
test specimen should not vary more than 4,000 Ibs. per sq. 
in. either way from the resistance specified. It is also 
recommended that the yield point, the elongation and the 
reduction of area each be a function of the ultimate 
strength found in the test specimen. 

The following requirements are recommended 


for the 
various grades of steel: 


Ultimate Strength per Square Inch. 
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quenched in water at 82° I’. must bend to close contact 
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without sign of fracture. Specimens of low steel when 
treated and tested in the same manner must stand bend- 
ing 180° to a curve, whose inter radius is equal to the 
thickness of the specimen without sign of fracture. Speci- 
mens of medium steel, as cut from bars or plates and 
without quenching, must stand bending 180° to an inner 
radius of 114 times the thickness of the specimen without 
sign of fracture; while those of high steel, also without 
qiiénching, must stand bending 180° to a radius of twice 
the thickness of the specitien without signi of fracture. 


Steel Castings. 


In steel castings the tension test is recomimiended, with 
the following requirements: 


POWEIRALO Hace caiseccs acces se 65,000 Ibs. per sq. in. 
MIGIOMPOINta ccc corte eee 35,000 ‘ vs ae 
Elongation in 8 ins. = 15%. 

Contraction = 25%. 


Respectfully submitted, James G. Dagron, 
Hunt, Henry B. Seaman, William H. Burr. 
or ? —— 


TESTS OF THE EFFICIENCY OF AN INJECTOR 


By Kar] Andrén. 

The following results were obtained from a se- 
ries of experiments upon an injector manufactured 
by the Penberthy Injector Co., of Detroit, Mich. 
and listed as No. CC in their catalogue for 1895. 

Four series of tests were made under the follow- 
ing conditions: 


I. Greatest discharge, under constant steam pressure 
and suction head, against varying pressures in the dis- 
charge pipe, the water being supplied to the injector at 
the city pressure, 50 lbs. 

Il. Least discharge, under the same conditions. 

Ill. Greatest discharge, under constant steam pressure 
and with a iift of the supply water of 9 ft. 10 ins., 
against varying pressures in the discharge pipe. 

Iv. Least discharge, under conditions of the third 
series. The accompanying sketch explains the arrange- 
ment of piping used in the tests. 

A represents a separator, made of 4-in. steam pipe, 
and having cast-iron caps at the top and bottom, as shown, 
B is the steam pipe from the boiler: This passés centrally 
through the top cap of the separator and extends down- 
ward about half way between the two caps. This pipe 
is open at its lower end. The steam leaves the separator 
néar the top a and is carriéd to the injector P. E is 
& pressure gage in the discharge pipe and F is a throttling 
Valve, by tmeans of which varying discharge pressttres 
may be obtained and registered on HE. G is a globe valve 
in the lifting pipe, connected to the pit supply. This 
valve was closed, except in the lifting tests. H is a globe 
valve in the city water pipe. This valve was wide open 
during all tests on greatest discharge when city pressuré 
was used. In all the tests the injector steam valve I was 
wide open, as recommended by the manufacturers. Pre- 
paratory to all tests on least discharge with city pressure, 
the limiting action of the injector was determined by 
alternate manipulations of the valves H and F, until 
the desired discharge pressure was noted at that point, 
directly after which the injector would fail to work 
without leaking at the overflow. Tam all lifting tests 
the globe valve H was closed. During tests for greatest 
discharge with suction the valve G was opened 
wide, the desired discharge pressure being regulated by 
méans of the throttling valve F. In the lifting tests 
for least discharge, the valve G was operated in cofnec- 
tion with the throttling valve F in a similar manner to 
that before described in the least discharge at city pres- 
sure. J and K are two accurate centigrade thermometers, 
set into oil cups in the suction and discharge pipes 
respectively. To the end of the discharge pipe is coupled 
@ piece of rubber hose L. This leads to a wooden tank 
set on Fairbanks’ scales, not shown in the drawing. Ths 
scale arm weight was adjusted to balance the tank when 
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Arrangement of Apparatus for Injector Test. 


empty, and 350 lbs. in weights were placed on the scale 
pan. A boiler steam gage was also near at hand so that 
all readings were easily obtained from a stand near the 
injector. The time in seconds was noted for each dis- 
charge of 350 Ibs. ; 


The diameter of the injector combining tube was de- 
termined by the micrometer measurement of a _ soft 
wooden taper rod, which was accurately fitted to the 
smallest section of the tube. It was found to be 0.215 in. 


Explanation of the symbols used in the equations: 


W = Weight in Ibs. of water discharged during the test. 

S = Weight in Ibs. of steam used during the test. 

L= Total heat of the steam. 

ae eoure in degrees Fahrenheit vf the suction 
water, 


t, = Temperature in degrees Fahrenheit of the discharge 
water. 
qs = Heat of the liquid corresponding to the tempera- 


ture ts. 
a, = Heat of the liquid corresponding to the tempera- 
ture ty. 
350 = Weight ‘in Ibs. of the water+steam (condensed) 
discharged = capacity of the weighing tank dur- 
ing each test = W+S. 


350 (L — q,y) 


WwW = —— = 
L—4qs; 


-(practically). 


The following deductions can be made from the ae 
companying tabular results of tests: 


Pols tar 


ANEECONOMICAL TRAVELING DERRICK:.CAR. 


All the results were obtained by substitution in 
the following formula, which is adapted from the 
equaticn (219) in Prof. Peabody’s ‘“Thermody- 
namics of the Steam Engine.” 


Ay} 
W(dse—Gs) + (W + ores = S(L—q) 


But since S = 350 — W 
Av? 
W(qe—a3 + L—ay) = elie jae 
& 
and hence 


Tests of the Efficiency of a Penberthy Injector. 


I, Tests with maximum discharge. Water supplied to 
injector under pressure of 50 lbs per sq. in. 


Average Lbs. of 
Discharge Steam water 
head pressure Temperature Discharge pumped 
lbs. per (gage) (Deg. F.) of gals., per perl lb. 
sq. in. Ibs. Suction. Disch’g. hour. steam. 

20 68 50 104 626 20.49 
30 71 50 105.8 626 19.82 
40 68 50 104 626 20.49 
50 70.5 50 107.6 626 19.17 
60 70.5 50 107.6 626 19.17 
70 68.5 50 105.8 626 19.71 
80 72 50 110.3 597 18.27 
90 72 50 12 502 15.11 
100 Injector leaked at overflow. 


II. Tests with minimum discharge. 
injector at pressure of 50 Ibs. per sq. 1 


20 71.75 51.8 202.1 242 6.63 
30 70 61.8 199.4 243 6.81 

TL 53.6 199.4 242 6.90 
50 71 53.6 199.4 245 6 90 
60 71.75 53.6 192.2 256 7 32 
70 70 53.6 179.6 271 8.15 
80 70.5 53.6 163.4 315 9.5) 
90 70 53.6 158 336 10.04 
100 Injector leaked at overflow. 


Ill. Tests with maximum discharge. Injector working 


with suction lift of 9 ft. 10 ins. 


20 15 72.5 149 474 13.85 
30 72 64.4 137.3 486 14.70 
40 71.5 61.7 134.6 491 14.74 
50 70.5 60.8 132.8 491 14.94 
60 “as 67.1 140.9 485 14.49 
70 71 67.1 140.9 488 14.49 
80 70 68 145.4 459 13.62 
90 Injector leaked at overflow. 


IV. Tests with minimum discharge. Injector working 


with suction lift of 9 ft. 10 ins. 


20 70.5 68.9 190.4 281 8.56 
30 70 63.5 185 281 8.56 
40 71 62.6 185 281 8 33 
50 70.5 60.8 181.4 281 8.89 
60 71 59 179.6 286 8.51 
70 10: 59 170.6 306 9.28 
80 71 65.3 165.2 344.6 10.43 
90 Injector leaked at overflow, 


1. Since the life of a boiler is greatly increased when 
fed with hot water, a larger injector than that size, 
which, when working at its maximum capacity, is just 
sufficient to feed the boiler, should be used. The con- 
siderable increase in the temperatures of the feed water, 
when the injector is working at least discharge, werrants 
this suggestion. 

2. In case the injector is to be used as a pump, in which 
case it would generally be regulated so as to give 
the greatest discharge, it is seen that it is much more 
efficient against high heads than againtst the lower heads. 

3. A comparison of II, and IV. shows that the discharge 
with a lift of 9 ft. 10 in. is greater than the correspona- 
ing discharge when the city pressure was used, while the 
final temperatures of each set vary only slightly. This 
is not true for the maximum discharges of each set. 

4. In general, the maximum discharge of each class is 
decreased as the pressure head is increased, while the 
corresponding temperature of the discharge is propor- 
tionally greater. But a comparison of the minimum 
discharges of each class shows that the temperature of 
each discharge decreases as the pressure head is increased, 
while the discharge per hour is materially increased. 


OE) 


A TRAVELING DERRICK CAR. 


The accompanying cut represents a simple and 
economical derrick, mounted on a car fitted with 
propelling gear, and intended for use in quarries 
and similar places, and in the construction of 
buildings, foundations, sewers, etc., where fixed 
derricks have many disadvantages. The car, 
derrick-post, boom and supporting frame are of 
timber, and on the car are a two-cylinder hoisting 
engine and a vertical boiler. A sprocket chain 
from the main shaft drives a countershaft under 
the car platform, while another chain, running 
from a smaller wheel on the countershaft drives 
a sprocket wheel keyed to the rear axle. The der- 
rick has the ordinary cast-iron shoes and fittings, 
wire rope falls, and wrought-iron blocks and large 
sheaves. The car is 16 ft. long, with wheels set 
to 8 ft. gage of track, and it will work on a grade 
of 2%, with maximum load. The mast is 12 ft. 
high, and the boom 18 ft. long, the latter swing- 
ing through an are of 270°. The weight is about 
15,000 lbs. This machine is manufactured by the 
John F. Byers Machine Co., of Ravenna, O., It 
should meet the wants of a large number of man- 
ufacturers and others who could use a traveling 
crane to advantage in loading and unloading 
goods, machinery, ete., but cannot afford the ex- 
penditure necessary for an all-metal machine. 
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The advantages and disadvantages of the head 
house or ‘‘dead end’? plan for the arrangement of 
railway stations are now under discussion in con- 
nection with the proposed new union station for 
Omaha, Neb. The present principal station is on 
the outskirts of the town, and a new one was pro- 
posed on practically the same site, but though 
work was commenced it does not seem probable 
that it will be carried to completion, as there is a 
strong movement in favor of a new and more cen- 
tral location, and accommodating other railways 
besides those using the present main station. This 
would be a terminal station, with a head house at 
the end of the train shed. Through trains would 
either have to head in, and then put out in a re- 
versed position, a fresh engine being attached to 
what was the rear of the train; or else such trains 
must run past the station and then back in, pull- 
ing out again without being reversed. The daily 
papers appear to be decidedly in favor of a station 
on the new site, and the great terminal stations at 
Philadelphia and St. Louis are pointed to as ex- 
amples of “head-house”’ stations used by through 
trains. It should be noted, however, that many 
through trains of the Pennsylvania R. R. do not 
now enter the Broad St.terminal station at Phila- 
delphia, but pass by that city by a cut-off built for 
this purpose. On those through trainsthat do enter 
there is more or less inconvenience caused by the 
reversal of position and the necessity of reversing 
all the seats of the cars. A similar arrangement 
also used to exist on the Baltimore & Ohio R. R. 
at Baltimore, and the delays and inconveniences 
ue to this arrangement were among the reasons 
for building the Belt Line tunnel, giving trains a 
through station. The question is largely one of 
traffic conditions. If there are many through 
trains, it may be advisable to so locate and ar- 
range the station as to provide through tracks, 
but if the traffic is mainly terminal the head-house 
plan may be the best. The great terminal stations 
of the Pennsylvania R. R. and the Philadelphia 
& Reading R. R. in Philadelphia, appear to be 
open to objection in this respect, but the Grand 
Central station, in New York, being purely a ter- 
minal station, there is no need for considering 
any provision for through traffic. As to running 
past the station and then backing in, so as to 


avoid reversal, such a plan is very likely to be 
found inconvenient in many ways, especially as 
the traffic increases. In fact, we know of one 
good sized city in England where this arrange- 
ment became so troublesome that the entire ter- 
minal plan was changed recently, involving great 
expense, in order to facilitate the train move- 
ments. In view of the amount of through traffic 
at such a place as Omaha, it seems to be emi- 
nently desirable to provide through tracks, and 
not tie up the whole system by a head-house plan, 
and there should be little difficulty in doing this. 
-6- 

We occasionally receive letters in which the 
writers complain that we devote too little space 
to this or that or the other special department of 
engineering, in which they are especially inter- 
ested; and say that they care nothing about any 
engineering literature aside from that which 
bears upon the work in which they are engaged. 
In conversation, toc, with young engineers, and 
sometimes with older ones, we hear them too fre- 
quently say—sometimes even with a sort of pride 
—that they read nothing in engineering literature 
except what bears directly on their chosen 
specialty. ‘ 

This mistake, as we believe it to be, is so serious 
in its results to the one who makes it, that we 
have thought it worth while to call attention to it 
here for the special benefit of any of our readers 
who may be cherishing some such erroneous 
ideas respecting the way to succeed in professional 
life. It is true, that specialization is a necessity 
at the present day; a man must take up some one 
subject in the field of engineering and completely 
master it if he would succeed; but if he allows 
this subject to absorb his attention to the neglect 
of all other departments of his profession, he can- 
not aspire to the highest positions, and it is often 
the case that a man with the broader talents, 
gained by a wider study of his profession, will 
outstrip him in preferment even in his chosen 
specialty. 

The fact is that everybody instinctively distrusts 
the judgment of the man with one idea, or the 
man with a hobby; and judgment, it is to be re- 
membered, is the greatest quality a professional 
man can possess. The young engineer, who, when 
he picks up an engineering journal or buys a book, 
reads only that which bears directly upon the par- 
ticular line of work in which he is engaged, is de- 
liberately narrowing his judgment and unfitting 
himself for the largest sphere of usefulness, 

From another point of view, too, this policy of 
turning all one’s energy in a single channel is a 
mistaken one. No man knows, and least of all 
the engineer, what he may be doing a year—five 
years—ten years hence. Changes come rapidly 
in the profession. A score of years ago many en- 
gineers were devoting themselves to railway con- 
struction as if their lives were to be spent in that 
work; but when the practical cessation of railway 
construction came, a half-dozen years ago, 
every one of them grasped eagerly at any knowl- 
edge or abilities he possessed that could be put to 
use in other fields of engineering. Alexander Ly- 
man Holley wrote when a young man: “If there is 
anything certain in this world, it is, that I will 
never do anything permanently for a living but 
just this one thing, namely, build locomotives.” 
And not only was he never engaged in a locomo- 
tive works more than a few short months after 
that time, but he won his fame in the field of met- 
allurgical engineering. 

The engineer of the present day is fortunate in 
having available a great storehouse of informa- 
tion in the technical journals and proceedings 
of technical societies, of which the engineer of 
early days knew nothing, and which were compar- 
atively unimportant no more than a score of years 
ago. The engineer nowadays who gets in a rut or 
remains in ignorance of what advancement is be- 
ing made in other departments of his profession, 
does so from choice and not from necessity; and 
cannot with justice complain if other men, more 
wide-awake, enthusiastic and up-to-date, outstrip 
him in the race. 

pests a aA 

The terrible railway wreck at Logan, Ia., with 
31 deaths resulting, which is recorded this week, 
is the most serious disaster due to the system of 
operating trains by dispatchers that has been re- 


corded in a long time. According to the best in- 
formation available, the accident was due to the 
engineer of the excursion train which was wrecked 
leaving a station either without orders or in dis- 
obedience to orders to await the passage of a fast 
freight. It is of no use to lay the blame upon the 
engineer. No one supposes that his disobedience 
was wilful; no one can say what freak of forget- 
fulness caused him to make his fatal error. The 
emphatic lesson of all accidents of this class is 
that, in order to make men obey orders when the 
consequence of a failure to obey may be so disas- 
trous, something more than written instructions 
are needed. Experience teaches that men are far 
less likely to disobey the instruction of a moni- 
tor which is constantly visible before their eyes 
like a semaphore or a train staff than they are the 
written message. on a train order blank. 

The Logan accident and the other serious ac- 
cident at Altenheim, Ill., make a total of 36 deaths 
for the week due to excursion trains. In both 
these accidents it is altogether probable that the 
fact that the train was an extra was directly re- 
sponsible for the disaster. The switching engine 
crew which left the switch open that caused the 
wreck at Altenheim would probably not have 
made such a blunder had the train been a regu- 
lar one which they were accustomed to expect. 
The engineer of the train wrecked at Logan 
would have been far less likely to have blundered 
had he been accustomed to meeting the fast 
freight every day. Excursion trains are doubt- 
less a necessity; but managers and superintend- 
ents should realize the extra hazard that attends 
their running and put in operation every possible 
safeguard to protect them. 


THE NEEDS AND POSSIBILITIES OF HARBOR IM- 
PROVEMENT AT CHICAGO. 


The decadence of the Chicago harbor, or more 
accurately the growing inadequacy of the Chicago 
River, to supply harbor facilities to the vessels en- 
tering and leaving that port, has from time to 
time received quite general discussion from the 
shipping interests of the Great Lakes, and es- 
pecially from the vessel owners and merchants of 
Chicago itself. For some years the fact has been 
gradually forcing itself upon Chicago lake ship- 
pers that the city has outgrown its present harbor 
facilities, and the knowledge has occasioned brief 
comment in the daily papers and a few discus- 
sious of more thoughtful character. Little attempt 
at general concerted action to improve things 
has resulted, however, and this inactivity has 
proved a serious set-back to the Chicago River 
interests since it has enabled an adjacent harbor 
to gain considerable prestige, and the apparent 
favor of the Federal Government as the best, and 
in fact the only practicable, deep water harbor 
for Chicago. Whether the injury is to be a per- 
manent one or not, depends very much upon 
whether a broad and far-sighted solution is 
sought of the problems involved and upon the 
energetic action of those having the greatest in- 
terest at stake in Chicago’s lake commerce. Great 
engineering and commercial questions are in- 
volved, and some space may well be devoted here 
to a preliminary consideration of the more impor- 
tant of these. 

Most engineers outside of Chicago, and proba- 
bly not a few within that city, are largely igno- 
rant of the straits to which the old Chicago River 
has come. A prominent daily paper of Chicago 
recently said in connection with a long discussion 
of this subject: 


Chicago's supremacy as a shipping center is seriously 
threatened. In fact the shipping interests do not hesitate 
to declare that the scepter has passed from the Chicago 
River; and that were it not for the adjacent Calumet 
River, the city marine trade would be doomed. The 
Chicago River, as it exists to-day, is a relic of a glorious 
and prosperous past. It can accommodate only the second 
and third class fleets, and is unknown to the modern 
magnificent lake steamships. 

Despite its somewhat turgid rhetoric, this state- 
ment is deserving of credence; for if one turns 
to the reports of the U. S. Government en- 
gineer in charge of Chicago harbor for the past 
few years, substantially the same assertions are 
found. Indeed, in his latest report, that officer 
strongly advocates the development by the gov- 


ernment of the Calumet River harbor, largely 
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upon the argument that the Chicago River is in- 
capable of accommodating modern lake vessels 
and affords only limited opportunities for im- 
provement. The advisability of such a policy will 
be considered further on; but for the present the 
single fact to be noted is that the expert opinion 
of the government engineer tallies with that of 
the newspaers, namely, that the Chicago River 
is inadequate to the demands for harbor facil- 
ities. 

The reason of this inadequacy, as hinted above, 
is the growth in the size of vessels conducting 
lake commerce. The Chicago River is a narrow, 
crooked and unutterably foul stream, having a 
maximum navigable depth of about 14 ft. For 
the lumber schooner and fourth-class barge such 
accommodations are reasonably sufficient; but the 
day of these vessels is past on the Great Lakes. 
The modern lake steamer has a draft of from 16 
ft. to 20 ft., and a net tonnage of from 2,000 to 
5,500 tons. Indeed, in many vessels this tonnage 
is exceeded, and the tendency is every yeartoward 
larger rather than smaller vessels. The result is 
obvious. Either the harbor facilities of Chicago 
must be improved, or adjacent ports will zgrad- 
ually attract the shipping which naturally be- 
longs to that city. Already, as a matter of fact, 
the Calumet harbor at South Chicago is draw- 
ing the business of the large vessels. 

The questions which arise on this showing are 
these: (1) Is the importance of the Chicago 
River’s lake traffic great enough to warrant any 
great and costly effort to accommodate and main- 
tain it? (2) If it is sufficiently great, what is the 
best method of accomplishing the result desired? 
Evidently the second question is the more difficult, 
for it involves considerations of engineering, cost 
and expediency as well as considerations of com- 
mercial policy. 

Let us consider briefly the question as to the im- 
portance of Chicago’s lakecommerce. According to 
the report of the Chicago Board of Trade for 
1895, the following is the number and tonnage of 
vessels arriving and clearing at Chicago harbor 
for each of the past six years: 


Arrivals. Clearances.—, 
Calndr. year. No. vessels. Tonnage. No. vessels. Tonnage. 
1890 5,188,253 10,547 5,150,665 
1891 5,524,852 10,294 5,506,700 
1892 2,966,626 10,567 5,968,337 
1893 5,456,037 8,789 5,449,470 
894 . 5,181,260 8,329 5,211,160 
1895 .. 6,829,702 9,363 6,392,497 


These figures cover all vessels arriving and 
clearing at the “Chicago District,” comprising the 
three ports of Chicago, South Chicago and Mich- 
igan City. The traffic of each of these three 
ports in 1895 was: 


Arrivals.———. Clearances. 


Port. No.vessels. Tonnage. No.vessels. Tonnage. 
RACAEO).. o0.04 0) 7,687 4,602,508 7,687 4,585,834 
South Chicago.. 1,404 1,682,003 1,504 1,760,838 
Michigan City.. iva’ 45,191 172 45,825 


That is 72.2% of the total tonnage entered and cleared 
from Chicago harbor proper. 


Taking the figures for 1894, the poorest year, 
and comparing them with similar figures of the 
traffic of New York harbor for the same year, we 
have the following results: 


—Tonnage of vessels.— 


Entered, Cleared. 
DCM s ats, sie cielile,aVeraieie «Soe ess 5,181,260 5,211,160 
1G) RYGSW aS ae So 7,819,236 7,514,162 


It would seem that a traffic by water only sec- 
ond in volume to that of the chief seaport of 
the country is well worth great effort and ex- 
pense to preserve, especially since this traffic is 
one in which large sections of the country are 
deeply interested, and it is growing in amount 
each year despite the notoriously insufficient har- 
bor accommodations. 

The first question being thus disposed of, atten- 
tion may be turned to the methods of accom- 
plishing the necessary improvement. A study of 
the accompanying map will show that three 
methods are possible. (1) The construction of an 
outside or lake front harbor; (2) the construction 
of a harbor along the Calumet River at South 
Chicago; and (3) the improvement and devel- 
opment of the Chicago River in connection with 
the Drainage Canal. The lake front harbor has 
been placed first, not because of its importance, 
but because it is the least available solution and 
the soonest dismissed. 

The practicability of a lake front harbor is 


doubtful for several reasons: (1) The length of 
lake front available is too small. It has been esti- 
mated by a competent authority that the space 
available for piers inside the present breakwater 
will give about 7% miles of dock line or less than 
20 per cent of the dock line at present used. If 
the breakwater were extended from Lincoln Park 
to Jackson Park, there would be about seven miles 
of shore line available if unobstructed. But the 
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Map of Chicago Showing Site of Proposed Harbor Improve- 
ments. 


(The area shaded represents surface below a plane 20 
ft. above Chicago datum—-low water in Lake Michigan. 
The area cross-hatched about the mouth of the Calumet 
River shows the area more than 5 ft. below Chicago 
datum.) 


approach to at least 75 per cent. of this shore line 
is obstructed by the right of way of the Lllinois 
Central R. R., and its possible riparian rights, 
and by the Lake Front Park, now under construc- 
tion. (2) A lake front harbor would necessitate 
the transfer thereto of the entire business of the 
port with railway terminals and all the incidents 
of commerce, or else the cost of doing business 
would be multiplied by drayage and lighterage 
from the coal and lumber yards, grain elevators, 
packing houses, etc., now located from one to 
three miles inland. Briefly, then, a lake front 
harbor, if available in every other way, would 
either revolutionize the whole business and indus- 
trial arrangement of the city by its wholesale 
transfers or else involve a tremendous system of 
drayage and lighterage with all the increased 
expenses attendant upon such a system. The en- 
gineering questions of a lake front harbor con- 
struction need not be considered, for the reason 
that the business and industrial considerations 
seem to us to determine effectually the imprac- 
ticability of such a harbor, except as a matter of 
last resort. 

Before considering in detail the comparative ad- 
vantages and disadvantages of the two other har- 
bor possibilities, a few general considerations are 
advisable. On general principles it is certainly ad- 
visable to develop the facilities for commerce 
where the bulk of commerce already exists rather 
than to take the opposite course, and thus ne- 
cessitate the destruction of great vested interests 
already existing, unless there is a paramount rea- 
son for the change. As shown by, the tabular 
statement above, the business of South Chicago 
or Calumet harbor for 1895, estimated in ton- 
nage of vessels entered and cleared, is about one- 
fourth that of Chicago harbor proper. On the sin- 
gle basis of best accommodating the greatest bulk 
of existing commerce, then, the improvement of 
the Chicago River would seem to be demanded 
rather than the improvement of the Calumet. Are 


there sufficient superior advantages at Calumet to 
counterbalance the disadvantages of changing 


* commerce? 


To enable a clear understanding of the possibil- 
ities of the Calumet River as a harbor, the ac- 
companying map has been so drawn as to show 
by shading the area south of the mouth of that 
stream of which the major portion is below the 
level of 5 ft. above Chicago datum (low water 
in Lake Michigan). Altogether there are about 
30 square miles of this area, of which there 
are normally under water about 14 miles (0.5 
square miles) of river from 7 ft. to 10 ft. deep, 
with low, sedge-lined banks, and about six square 
miles comprised in Lakes Calumet, Hyde and Wolf, 
with a maximum depth of about 3 ft. below Chi- 
cago datum and with flat, marshy shores. At 
times of high water in Lake Michigan about 20 
miles of this area are below lake level. Now it 
is this land that must be the site of a city, 
for transferring the harbor and commerce to the 
Calumet means the transfer of the industrial pop- 
ulation supplying that commerce, and it behooves 
us to consider its adaptability to this end. 

It is evident that the topography of the land ne- 
cessitates the raising of a large portion of its 
area adjacent to the water courses in order to fit 
it for building, and also that the dredging of a 
large area to provide the necessary deep water 
for vessels is necessary. The cost and difficulty of 
building on such “made ground” overlying a bed 
of muck and sand are well known. As the level 
is such that the water courses will be motionless 
unless flow is induced artificially, it is evident also 
that the difficulties of drainage, sewerage and gen- 
eral sanitation are very great. In short, com- 
merce and population will bring here their thou- 
sand and one problems and difficulties, as great 
and probably greater than have attended the 
growth of Chicago itself. 

If we put aside these broad commercial consid- 
erations and confine ourselves purely to the ques- 
tion of providing a certain area of channel of a 
certain depth, width and freedom from curves, it 
can be done more easily at Calumet than any- 
where else, perhaps, in the Chicago District. The 
topography is reasonably favorable to great free- 
dom in such work, and so also are the small num- 
ber of vested interests to be disturbed. Many 
things which incommode such constructions in a 
populous district do not exist here, and in these 
respects the Calumet has superior advantages 
over the Chicago River. It is upon these favora- 
ble circumstances alone that the claim or superi- 
ority for the Calumet River harbor site is based. 
Doubtless there are advantages to be utilized, but 
in another way, of which mention will be made 
further on. 

Leaving the Calumet for the present, let us turn 
to the harbor possibilities on the Chicago River. 
In the first place we find 75 per cent of the lake 
business of the “Chicago District” already estab- 
lished along its banks, Quoting from a report of 
the government engineer in charge: “Along this 
stream are great lumber and coal yards, grain 
elevators, meat packing establishments and gen- 
erally all the means and appliances and parapher- 
nalia of the great commerce by lake centering at 
Chicago, as well as the facilities for transfer from 
rail to water transportation.” The commerce and 
all its adjuncts, be it noted, is here; and it only 
remains to improve the river adequate to its 
needs. It is not necessary to build a harbor and 
commerce both, as at Calumet, for commerce 
surely implies buildings and railway terminals 
and population, in short a city, and these do not 
exist in the Calumet marshes. To improve the 
waterway adequate to the needs of commerce, is 
then the problem on the Chicago River. 

Approximately the present length of the Chicago 
River and adjacent slips is 21 miles, and the num- 
ber of lineal miles actually supplied with docks is 
about 40. These docks, on account of the peculiar 
Y-shape of the river course, are well distributed 
for the needs of commerce, being right in the 
heart of the business portion of the city. The 
river, however, is crooked and narrow, is crossed 
by numerous _ bridges, and its depth over the street 
tunnels under it is only from 15 ft. to 19 ft. To 
fit it for the demands of commerce it must be 
widened, straightened and especially increased in 
depth. With buildings and docks and railway ter- 
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minals close to and along the whole length of its 
banks and with tunnels underneath its bed, such 
improvement is a large and difficult problem, but 
difficult more on account of the financial problems 
than on account of the purely engineering prob- 
lems. In its most serious phases it is purely a 
business proposition, and if the proper interests 
econjoin, it can easily be solved as a business prop- 
osition. 

Before urging this point further it is desirable to 
turn toanotherfeature ofthe Chicago harbor ques- 
tion. Already the city has partly completed in the 
great Drainage Canal, what is practically an exten- 
sion of the Chicago River, a distance of 28 miles 
westward. This channel has a depth of water of 25 
ft. and a minimum width of 160 ft. (about one- 
half its length, and that on the portion adjacent 
to Chicago is 202 ft. wide). The law authorizing 
the channel demands that the volume of fiow shall 
be at least 300,000 cu. ft. per minute, and an addi- 
tional 20,000 cu. ft. per minute for every 100,000 
increase in population over 1,500,000. The chan- 
nel as built will pass 600,000 cu. ft. of water per 
minute. To provide the minimum flow, the Chi- 
cago River may be enlarged at an estimated cost 
of about $750,000, and to provide the maximum 
flow it must be doubled in size or else an inde- 
pendent supply channel must be constructed. This 
supply of water is a practical necessity which con- 
fronts the city of Chicago unless the Drainage 
Canal, costing some $30,000,000, is to be useless. 
This necessity also at once suggests that the con- 
struction of an adequate harbor for Chicagoshould 
go hand in hand with it. The same enlargement 
of the Chicago River or construction of a supply 
chennel that completes the Drainage Canal con- 
structs a harbor for Chicago, or at least can be 
made to do so without the slightest injury to the 
canal as a sanitary work, and at no inordinate 
increase of expenditure. 

It may be argued, of course, that the supply of 
water for the Drainage Canal can be furnished 
through the Calumet River by extending that 
stream west to connect with the canal about mid- 
way of its length. So, indeed, it can, but with no 
advantage to Chicago or to the canal, but only an 
advantage to the Calumet River and the few large 
property-owners who control the land along its 
banks. The population tributary to the Chicago 
River, which has paid the great bulk of the cost of 
the canal, can hardly be expected to forego the 
possible commercial benefits of their expenditure 
for the sole benefit of the population which has 
paid but a very small part of this cost, and this 
is to what the development of the Calumet River 
as a feeder amounts. Above all this, however, is 
the policy of the Sanitary District of Chicago, 
which controls the location of the water supply 
to the Drainage Canal, and this policy as far as it 
is defined is to take the supply from Lake Mich- 
igan through the city of Chicago. 

Assuming that the harbor improvement and 
drainage work is to be done conjointly, the engi- 
neers of the Drainage Canal maintain, we believe, 
that only two alternatives are presented, either 
(1) all the water for the Drainage Canal must be 
taken through the Chicago River, or (2) all must 
be taken through an independent supply channel. 
The reason for this is because if both routes are 
used (the river and the new channel each supply- 
ing part of the water) the floods coming down the 
North Branch of the river instead of passing down 
the South Branch to the canal will in part at least 
go east into the lake through the main river. Now, 
to make the river capable of supplying all the 
water required by the Drainage Canal its cross 
section will have to be about doubled, which, with 
all the property interests along its banks means 
a tremendous expense. On the other hand, if a 
supply channel be excavated from the lake to the 
South Branch, the main river mouth must be 
closed. The preferable plan can be determined 
only by the determination and detailed compari- 
son of the financial and engineering conditions 
governing the two routes, and these data are not 
yet available in detall, although they have been 
determined for the most part by the engineers of 
the Drainage Canal. 

In a general way the engineers of the Drainage 
Canal announce that a channel 250 ft. wide and 22 
ft. deep from the lake along 22d St. to the South 
Branch, and thence to the Drainage Canal, will 


cost about $10,000,000 with all bridges and ap- 
proaches complete. By filling the river from its 
mouth to the fork, a strip of land 200 ft. wide and 
one mile long is regained right in the heart of the 
city. The value of this, about 26% acres of land, 
has been estimated to be from $15,000,000 to $18,- 
000,000, based on real estate values in the business 
section, which, it is claimed, will probably more 
than counterbalance the destruction of dock prop- 
erty necessitated by the filling. Of course the 
main bulk of the dock property, which is along the 
two branches of the river is not affected at all. 

By the arrangement outlined, the city would se- 
cure a 22-ft. channel from the lake to Lockport, 
lll., nearly 80 miles, both banks of which are 
available for docks and slips, and also the pres- 
ent river channel undisturbed north of 22d St. ex- 
cept for the closing of the present main outlet 
about one mile. This river, when dredged, will 
give a navigable depth of 15 ft. without disturbing 
tunnels or other structures crossing it. This sup- 
plies a harbor equal at least to anything possible 
at South Chicago, and right in the heart of the 
commercial development which demands it. 

The only doubtful feature in the above plan ap- 
pears to us to be the proposition to fill in the 
present main channel of the river. The advantage 
of eliminatingall the bridgesand tunnels which now 
separate the North Side from the main business 
district of the city, is, of course, an attractive one; 
but, on the other hand, the opposition to so radical 
a change is sure to be extremely powerful. As 
the river is a navigable waterway, Congressional 
sanction will doubtless be necessary for its 
abandonment as proposed; and the interests which 
will oppose the change, including the owners of 
property, docks, etc., along this two miles of 
water-front, can be relied on to oppose the prop- 
osition at every step of its progress. 

It appears to us that the reason given above by 
the Drainage Canal engineers for filling the present 
main channel of the river are hardly weighty 
enough to warrant so enormous an undertaking. 
If there is danger that with two independent out- 
lets to the Chicago River, one of them would dis- 
charge into the lake in times of flood, the proper 
course to pursue, it would seem, would be to 
build a lock in the new 22d St. channel, and let 
the gates be closed whenever floods would cause 
a flow in this channel toward the lake. As there 
are very few days in the year when this would 
occur, the lock gates would be open practically all 
the time, and would be no obstruction to navi- 
gation of any importance. Again, with two chan- 
nels existing instead of one, obstructions due to a 
wreck in the channel, a drawbridge out of order 
or other temporary block to one of the channels 
would be of comparatively little importance. The 
current in the channels, also, would be of less vel- 
ocity if both channels were open than if one had 
to carry the entire flow. It may be claimed that 
the engineers have designed the new 22d St. chan- 
nel of such capacity as to carry the maximum 
flow of the canal without a velocity of current so 
great as to interfere with navigation; but if this 
is the case, would it not be better to save part of 
the cost of the 22d St. channel by reducing its di- 
mensions? 

The value of the land which would be acquired 
by filling the present Chicago River may be used 
as an argument for the work; but we should like 
to see more of the details on which this estimate 
is based. Would not the depreciation and prop- 
erty damage consequent upon the abandonment 
and filling up of this waterway amount to more 
than the value of the area thus acquired? Would 
not the carrying out of any such work, moreover, 
be made still more expensive by the delays which 
interested property-owners would doubtless bring 
about by prolonged litigation? 

But the question whether the present main river 
should be abandoned or not is only a detail. The 
chief question under consideration is whether the 
Chicago or the Calumet shall be the seat of Chi- 
cago’s shipping trade; and the outline above given 
seems to point clearly to the former as the com- 
mon sense solution of the problem. The cost of 
the work will be great, of course, but that it will be 
so very much greater than the cost of an equally 
adequate harbor along the Calumet River is not 
so very evident. Even if it is greater, expense 
alone is not germane, The question is rather 


where the expenditure will make the largest re- 
turns in serving commerce. Even if we admit that 
superior facilities for harbor development exist 
at Calumet, the people will not ship commodities 
there unless it becomes the marketing point. If 
it does become the marketing point, the railways 
will go there and the population as well, and the 
burden of commerce will be shifted to a new point 
and divided. The problem is to be sdlved on the 
ground where it exists, just as the track elevation 
and drainage problems of Chicago have been 
solved. Amputation is sometimes necessary, but 
we do it only to save life and only after other re- 
sorts have failed. Rather, we try to cure and 
heal the injured member, knowing that in a partly 
crippled state even it is better than no member at 
all. And we never attempt to amputate the body 
to stick it onto someone else’s sound limbs, and 
this is practically what trying to transfer Chi- 
cago’s lake business from the at present crippled 
Chicago River to the youthful Calumet amounts 
to. 

The Calumet River is doubtless one of the sev- 
eral natural advantages which Chicago possesses 
for developing a certain class of commerce, name- 
ly, commerce by water, and it should be improved 
for this reason. But the Chicago River is a simi- 
lar and older and at present more important ad- 
vantage for the same ‘purpose. By accretion— 
the manner in which all commerce grows—it has 
developed a water traffic of great and growing 
dimensions, and now that improvement is neces- 
sary to increase and maintain this commerce, it 
should not be withheld. The opportunity for this 
improvement and the “manner in which it may 
be brought about have already been suggested, 
but the facts necessary for a detailed discussion 
are not yet available, nor indeed are they neces- 
sary for the present purpose, which is to point out 
the broad salient factors entering into the problem 
of improving Chicago harbor. f 

To summarize briefly: 

(1) The impediments to navigation at Chicago 
must be removed, i. e., the harbor facilities must 
be improved and extended, if commerce is not to 
be burdened in competition with other lake ports. 

(2) A lake front harbor cannot be seriously con- 
templated as practicable with its present encum- 
brances, and the necessity of transferring busi- 
ness and facilities for business or establishing a 
vast system of drayage and lighterage. 

(3) Facilities for commerce should be provided 
where commerce exists, for if commerce can be 
shifted at all, it cannot be shifted without also 
transferring population and facilities for business, 
i. e., destroying vested interests. Adjacent possi- 
ble harbors as at Calumet are useful for developing 
subsidiary business centers and should be im- 
proved as such interests demand, but not to the 
neglect of the harbor already handling the bulk of 
the commerce nor with the idea of replacing the 
main harbor, unless the latter is incapable of im- 
provement. 

(4) Chicago harbor is capable of improvement 
by prosecuting work conjointly with the Drainage 
Canal work, and with comparatively little dis- 
turbance of vested interests. 
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LETTERS TO THE EDITOR. 


Diagram of Frog and Switch Values. 


Sir: Refering to your issue of July 2, p. 15, ‘‘Diagram of 
Frog and Switch Values,’”’ it might have been well to have 
added that the formula and diagram refer to track of 4 ft. 
814 ins. gage, and to a switch throw of 5 ins. 
this would be understood, but possibly not by all. 

Yours very truly, 
H. S. Jones. 


Marion, Ohio, July 6, 1896. 


sock 2 Sa ee 


Civil Service Examination for Construction Inspector. 


Sir: Qn August 5, 1896, the New York City Civil Service 
Board will hold an examination for the position of In- 
spector of Construction, at 10 o’clock a. m. Candidates 
must have a knowledge of massive masonry in difficult 
foundations, pile work, sewer work, street work and pipe 
laying. Any citizen of the United States over 18 years of 
age is eligible. Applications may be obtained from the un- 
dersigned. The examination will be in writing, arithmetic, 
experience and technical knowledge. 

Yours respectfully, 
S. William Briscoe, Secy. 

New Criminal Court Bldg., New York city, July 14, 1896, 


By some 


" 
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English Sewer Flushing Practice. 


Sir: Adverting to your issue of May 21, may we sup- 
plement for the interest of your readers, your article on 
Euglish sewer flushing practice in that number, by giy- 
ing you the point proved by the Douglas inquiry, viz., 
that of the gyphons used by the 79 corporate bodies asked, 
64% are of our own manufacture, as against 36% of ail 
other makers combined. To us, as makers of the original 
deep trap syphon, such a proof of the superiority of our 
apparatus is very encouraging. 

We are, yours faithfully, 
Adams & Co, 
York, England, June 28, 1896. 


_« 


Car Storage Tracks in Railway Yards. 


Sir: In referring to that part of Mr. Appieton’s letter 
in your issue of July 9, commenting on the articie, in 
the June 18 issue, on yards and terminals, which states 
that it is preferable for storage tracks for empty cars to 
have both ends open: In my own experience I have fourd 
that empty-car storage tracks are more likely to give 
trouble if open at both ends than if closed at one end. 
In the former case the cars are constantly being crowdel 
toward the lead at the far end, where they often foul 
in trying to pass a common point. As to empty-car stor- 
age tracks being made the length of an ordinary switch 
engine draft—this would be all right if the cars were 
always handled in lots of that length. 

Respectfully, 


W. L. Derr. 
Port Jervis, N. Y., July 13, 1896. 


ae Se 


Stability of Steep Earthwork Slopes in the Tropics. 


Sir: Noting what Mr. Silvanus Miller, M. Am. Soc. C. 
E., says in your issue of June 25, with regard to steep 
slopes standing better in some cases in the tropics than 
flatter slopes, and your comment on the same, I would add 
that it is not necessary to go nearer the tropics than 
South Carolina to find instances in which this is the case. 
On the South Carolina & Georgia R. R., near Aiken, S. 
C., there are cuts through a red clay in which it has been 
found that the banks having a slope of less than % to 1 
stand much better than those nearer the more common 
slope of 1% to 1. 

The reason in this case seems to be that the surface 
becomes baked so hard by the sun that on the steep 
slopes the rain seldom breaks through this crust, while 
it is much more likely to do so on the flatter slopes. 

Respectfully, 
C. S. Phelps, Civil Engineer. 

Charleston, S. C., June 29, 1896. 


Very Low Prices for Reservoir Construction. 


Sir: At a bidding this week in a town on the Ohio 
River, the present tendency toward low prices was well 
illustrated. Walls 17 ins. thick, of stone laid in ce- 
ment with the face well plastered to insure a perfect 
joint, were offered for $2.00, and some stone are expected 
to be in the excavation. This work is to be done on a 
very steep hill with no roads leading to it and no water 
nearer than 1,000 ft. Sand is about the same distance 
away. The hill has an elevation of 200 ft. above the 
town. For concrete in the bottom 6 ins. thick with a top 
coat of Portland cement, $2.40 per cu. yd. was bid. 

The settling reservoir, 15 ft. deep, will have 17-in. 
stone walls and a 17-in. partition wall through the center. 
It is partly in excavation and partly fill and was let at 
12 cts. per cu. yd. and $2.50 per cu. yd. of masonry, 
the latter including plastering the face of the wall. The 
concrete bottom in this is to be 6 ins. deep with a Port- 
land cement facing and was let at $2.75 per cu. yd. 

Other prices were as follows: Pipe laying, including 
cost of lead, 10 cts. per ft. for pipe 6 to 8 ins. laid 3 ft. 
6 ins. deep. Pipe, $18.65 cts. per ton for 22,500 lin. ft., 
of which 12,000 is 4-in. Specials, 2% cts. per lb. Hy- 
drants, double-nozzle, 4-in. inlets, $15. Intake well for 
air-lift pump, 25 ft. deep, 7 ft. diameter, 13-in. brick 
walls, $300. Yours truly, 

A Bidder Who Was Too High. 

July 9, 1896. 


An Incident of the St. Louis Tornado. 


Sir: The enclosed photograph, which shows somewhat 
faintly a piece of wood driven through the web of a plate 
girder, is of interest as indicating the high velocity of 
the wind which prevailed during the St. Louis tornado. 

The timber specimen itself, though quite inaccessible, 
was gathered in early by some enterprising relic hunter, 
before the writer had an opportunity to examine it closely. 
As seen from the track above, on the day after the storm, 
it appeared to be the end of a 26 in. pine plank that had 
been driven about 4 ins. through the girder web and then 
been broken off and somewhat shattered. 

The girder shown is on the south side of the through 
girder span at the east end of the approach to the Hads 
bridge, in East St. Louis. It had been in use 20 years and 
is in good condition. The web plate is of 5-16-in. iron 
and 6 ft. deep. 

The hole in the web of the girder is below the level of 
the track and 15 ins. above the bottom of the girder, 


An irregular shaped piece of metal, 9 ins. long and 14 
to 2 ins. wide has been punched entirely out of the 5-16- 
in. web plate. The upper and right hand edges of the hole 
are nearly straight and in the plane of the web _ sheet. 


Pine Plank Driven Through a Plate Girder on the East 
Approach to the Eads Bridge in the St. Louis Tornado. 


At the bottom and at the left hand corner, the plate is 
bent inward, irregularly, the maximum distortion being 
1% ins. Yours truly, 
Julius Baier. 
Turner Building, St. Louis, Mo., June 27, 1896. 


Comments on Track Standards. 


Sir: It would have added much to the value of table 
“A” of “Standard Track of American Railways,’’ pub- 
lished in your issue of June 25, if the weights per yard 
or the sectional area of the angle bars were given. We 
venture to say that a means of comparison between the 
sectional area of the joints and the weights of the rails, 
as used by the different roads mentioned in the table, 
would form a very interesting subject for study by raii- 
way engineers. 

It would also have added interest, if, in connection 
with the bolts used, it was stated whether the figures 
given were the diameters of the bodies of the bolts, or the 
diameters of the tops of the threads, or, if the threads 
were spun on the bodies and raised above them or merely 
cut in the ordinary way. 

It would be interesting to learn why one road—the 
Chesapeake & Ohio—used 9-16-in. spikes with a 100-Ib. 
rail, and another—the Chicago, Rock Island & Pacific— 
used 5-in. spikes with a 60-Ib. rail. 

Very truly yours, 
R. Hinchliffe & Co. 

100 Washington St., Chicago, Ill., June 27, 1896. 

(We believe that the weight of angle bars is 
generally proportioned to the weight of the rail. 
The bolt diameters we suppose to be in every 
case the diameter of the body, and spun or raised 
threads are used little if any on track-bolts. Our 
correspondent apparently thinks that the weight 
of spikes should be proportioned to the weight of 
the rail. We are not clear that this is the case. 
In a heavy rail with a great deal of lateral stiff- 
ness, the spike on adjacent ties help each other. 
The heavy rail, by reason of its broader base, is 
less likely to tip, and, as it indents the tie less, it 
has less up and down motion which tends to 
loosen the spikes.—Ed.) 


——— 


Low Charges for Engineering Work. 


Sir: Apropos of the efforts of your valuable journal to 
raise the profession to the high plane to which it is justly 
entitled and to educate the public up to a just apprecia- 
tion of engineering services, we submit a clipping from 
the * * * which is illustrative of the reason why en- 
gineering is looked down upon, and why men of brains 
and experience are compelled to leave the profession or 
accept carpenters’ wages. 

(The clipping enclosed is as follows: Ed.) 


The water-works committee reported a proposition from 
*, hydraulic engineer, to draw plans and specifica- 


tions for the new system, including details or working 
plans with estimates of cost, etc., the work to be done 
by the engineer for $600. The proposition was accepted 
by the council by a unanimous vote. Work will com-~ 
mence at once on the plans and specifications, location 
of pipe line, etc. The completed plans will have every- 
thing in shape to advertise for the necessary material, 
labor, etc., to carry out the entire scheme, and it is ex- 
pected the work will be well advanced before winter 
comes. 

The work referred to means the procuring of a supply 
of water from * * *, a distance of about nine miles, 
and means final surveys and location of route, also sur- 
veys for intake, complete detail plans for probably two 
pumping stations, intake, steam and pumping plant, etc., 
reservoir, stand pipe, distribution system, 
specifications, ete. 

This work will cost in the neighborhood of $225,000. 
(The city of * * * has power to issue bonds to the 
extent of $250,000). There will be no difficulty in es- 
timating from this what would be a fair percentage for 
proper engineering service. 

The gentlemen referred to in the clipping is City En- 
gineer of * * * and possibly on this account can af- 
ford to do the work cheaper than the private engineer; 
but the fact remains that such men do more real injury 
to the profession in one year than all the technical jour- 
nals can counteract in two; and the average town com- 
mitteeman (not without reason) has come to the conclu- 
sion that he can purchase professional skill as he would 
potatoes and about as cheaply. Can you not give your 
readers the benefit of your opinion on this subject. 

Correspondent. 


estimates, 


June 17, 1896. 


(We publish the above letter as received, mere- 
ly substituting blanks for the names of persons 
and places. As evidence of the fact that the ten- 
dency to cheapen engineering service does not 
come entirely from the beginners in the profession 
and those who call themselves engineers on a very 
slim foundation of training and experience, we 
may remark that the engineer criticised is an 
Associate Member of the American Society of 
Civil Engineers, In reply to our correspondent’s 
request for our opinion, we would say that accord- 
ing to our best judgment, in engineering as inother 
things, people are very apt to get about what they 
pay for. The city that thinks it is going to get 
$5,000 worth of engineering work for $600 will be 
pretty sure to find itself disappointed. No engi- 
neer, no matter what his ability or experience, 
can afford to give an enterprise the study, investi- 
gation and examination it should properly receive 
if his compensation is fixed at a sum barely a 
tenth of what the work is fairly worth.—Ed.) 
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An Experience with a Cheap Engineer: 


Sir: There are a number of small towns throughout the 
country which aspire to possess water-works. They ap- 
point commissiorers who think a civil engineer ranks 
about, not quite, with a good mechanic, and if he wants 
over ‘“‘twenty shillin’’ a day it is too much. So they 
begin to write letters to different engineers and see who 
will come cheapest and get up their plans and specifica- 
tions. I am sorry to say there are some “cheap engi- 
neers’’ to be had; and the result is generally disastrous 
to an honest contractor who wishes to bid on the work 
and make a fair profit. 

He tries to bid according to the specifications, but 
finds if he does so he will be too high; and if he bids 
low, according to the way he thinks the work will eventu- 
ally be done, and ke is not the chosen ons of the “cheap 
engineer’s’’ fancy, he will get most beautifully left -if 
he is unfortunate enough to get the work. For an illus- 
tration, I would like to give a few extracts from a speci- 
fication for works recently advertised to be let in your 
paper. I have a copy of the said specification and shall 
preserve it as a curiosity. I would send it to you to be 
printed, but I fear some other ‘‘cheap engineer’? might 
see it and learn some new tricks. 

I was employed by a contractor to help him make up his 
bid. We, with akout a dozen other contractors, began to 
ask questions of the ‘“‘engineer,’’ as the specificatious 
left so much to the imaginaticn, and as for the plans-- 
well, as one of the bidders remarked, “‘I never seen noth- 
ing like it in over 35 years’ experience.’’ I will simply 
remark that the plans, what there was of them, showed 
how the work was NOT to be built. 

I quote from the specifications: 

Plain cast-iron pipe shall be, hub and spigot, 12 ft. in 
length, exclusive of bell (which shall not be less than 
34% ins. in depth), smooth, sound and perfect, and be 
coated inside and out with coal pitch and oil yyrnish, 
and not vary more than 4 per cent from the weights 
herein specified. 

That reads like an ‘“‘old chestnut,’’ as all pipe is Sip- 
posed to be made that way, and generally is, regardless 
of engineers’ specifications; but on searching carefully 
this interesting document we find that there are no 
weights specified. 


On asking the ‘‘engineer,” he answered: “The usual 
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weights.’? Then the bidders rally around the commis- 
sioners, and they, under pressure, issue a ‘‘supplement.”’ 
(which I enclose), specifying that the weights shall be 
“as per Radford, Va., Pipe Co. Standard.”’ 

Next, specifications call for a “reservoir 125 ft. x 50, 
and 10 ft. deep, vartly in excavation and partly in em- 
bankment (by the way, the commissioners said the reser- 
‘voir was not to be built that way, as any fool would know 
if it was made that way the concrete lining would crack, 
so it was going to be made all excavation, no matter if 
the plans and the ‘engineer’ did say the contrary). The 
bottom shall be covered with concrete 8-ins. thick, and 
the sides with concrete 18-ins. thick, and shall be made 
water tight. The concrete shall be composed of Portland 
cement, sand and broken stone to be approved by the 
engineer and mixed and placed in the work as he directs.” 

The contractors asked the ‘‘engineer’’ in what propor- 
tions this concrete was to be mixed, and he replies, ‘‘the 
usual proportions.’’ On being pressed for his version of 
“the usual proportions,’ he said “‘equal parts, one each of 
cement, sand and broken stone; you know you can’t get 
concrete too rich.’’ 

Some of the contractors left without making a bid, 
knowing it was of no use, as events proved. The ‘‘particu- 
lar” contractor bid $5.50 per yard for this “‘rich’’ concrete, 
probably knowing if he got the job he would not have 
to make it quite so rich. These are only a few of the 
‘ancidents” in these plans of what was not intended to be 
built, and specifications that did not specify. I only men- 
tion these two as a specimen and to show what engineers 
and contractors have to contend with. 

Respectfully yours, 
“Victim.” 
New York, July 1, 1896. 


(We may add to our correspondent’s very inter- 
esting Jetter that vexatious as the case is for the 
contractors who encounter such “cheap engi- 
neering,’”’ the case is vastly worse for the towns 
or cities for whom such work is done. The tax- 
payers there are the sufferers, and in the end will 
have to pay for every dollar saved in the engi- 
neer’s fees, many dollars in increased cost of work 
or work badly designed and improperly carried out. 
Beware the counsel of a cheap adviser, is a prov- 
erb that is true of engineering advice as of any 
other.—Ed.) 

ce eee See 
Testing Work at the Massachusetts Institute of 
Technology. 


Sir: I have been very much pleased from time to time 
to receive in the ‘‘Technology Quarterly” the results of 
tests made in the engineering laboratories of the 
Massachusetts Institute of Technology, which are re- 

’ ferred to in your editorial of July 2. 

Assuming them be made with care, I have found them 
to contain very valuable information for use in my Office; 
in fact, additional knowledge for the profession which I 
have been unable to find elsewhere. 

I must thank the Institute for turning its attention to 
these practical problems which we need to have solved, 
and giving us the results as early as practicable; though 
I agree with you that some of the results should be ex- 
plained more fully. Respectfully yours, 

Hiram Mills. 

66 Broadway, Lowell, Mass., July 8, 1896. 


- 


Sir: Your editorial notes in your issue of July 2, on the 
pamphlets entitled ‘‘Results of Tests in the Engineering 
Laboratory of the Massachusetts Institute of Tech- 
nology,’’ seems to call for a few words by way of reply. 
The objections made are, as I understand the editorial: 

4. That there is no index. 

2, That the tensile tests of steel and iron have not been 
classified, but are arranged in the order in which the 
tests were made. 

3, And mainly, ‘‘the lack of any summary of results, or 
of any explanation whatever, as to what the tests are 
intended to show, and do show.” 

4. By way of emphasizing the above, you say, “‘Then 
why not say, boldly and plainly, just what information of 
practical value is contained in this labyrinth of tables? 
In the absence of some guide of this sort, we greatly 
fear that the busy practising engineer will never attempt 
a search through this bewildering mass of figures merely 
on the chance: of digging out some valuable piece of 
knowledge.’’ 

It should be observed that these pamphlets are re- 
prints from the “Technology Quarterly,’’ and are pub- 
lished in order.to furnish to engineers, as early aS pos- 
sible, the results of tests made in the engineering 
Jaboratories, particularly those made on full size pieces, 
and under practical conditions; so that they may have at 
hand, at as early a date as possible, the additional knowl- 
edge furnished by the individual tests, without waiting 
until such a complete*series should be made as to war- 
rant drawing extensive conclusions of a general nature. 
It, therefore, seemed unnecessary to provide each pamphlet 
with an index of its own, as the headings, with the 
classification of subjects now used, would, of themselves 
constitute some sort of an index. On the other hand, 
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there certainly will be a classified index when a larger 
number of pamphlets have been issued. That a good 
classification is desirable is, of course, true, and efforts 
will always be made to improve the classification. The 
persons to whom the pamphlets are primarily intended 
to be useful, are, precisely, the “‘busy engineers,’ and 
they have not, as a rule, the time to map out the 
amount of knowledge on a certain subject, and to proceed 
to deduce theories or formulas; but their special interest 
is with the particular problem that they have in hand. 

Thus, if the ‘“‘busy engineer’ proposes to use a certain 
timber column with a bolster, the results of a few tests 
on full size columns with bolsters, such as he will find in 
the summary given on page 231 of Vol. Ill., will give him 
information as to the real strength on which he can 
rely, such as he cannot obtain elsewhere, as far as I 
know. 

Moreover, I have, a number of times, known ‘“‘busy 
engineers’? to consult these, or similar tests of full size 
pieces to decide upon what to do in some important work. 
I have also had a number of letters from prominent en- 
gineers, expressing the opinion that these results will be 
valuable for reference in their offices. 

In giving the results of tests, accompanied by suitable 
summaries, but without attempting to theorize, or draw 
conclusions of a general nature, we are following the ex- 
ample of other engineering laboratories, such as that 
at Munich, that at Berlin, that at Zurich, and that at the 
Watertown Arsenal. I will add that the tests that have 
been made on full size pieces, furnish a good deal of op- 
portunity, in connection with tests made at other 
laboratories, to do a good deal of theorizing, and to over- 
throw certain ideas that have been handed down by tradi- 
tion; but such study and discussion is an entirely different 
thing from a simple record of observed facts, which these 
pamphlets are intended to be. Moreover, it will be ob- 
served that Vol. III. contains more details (accompanied 
by summaries) than Vols. I. and II., and that it is in- 
tended to follow the method pursued in Vol. III. As to 
the high and low values of moduli of elasticity of certain 
specimens of steel, quoted in the editorial, I will say that 
these are not the only high and low ones in the tables, 
and that such values will be found also in the reports of 
other laboratories, as that at Munich, and that at Water- 
town Arsenal; hence, if these results are in error (of 
which there is no evidence) the error is one prevalent 
among other laboratories. Moreover, the work of which 
the results are published in these pamphlets that is 
performed by students, is done under such close super- 
vision, and so carefully checked by trained instructors 
that the results have the same degree of reliability as 
though the tests had been performed by the latter. 

One typographical error should be corrected in Vol. 
I., page 139, line 24 of the table, viz., the modulus of 
elasticity printed 21,813,000 should be 27,813,000. 

As to the case of the pulsometer, possibly it would have 
been better to have figured both kinds of duty; so as to 
include both the cases in which the pulsometer is ordi- 
narily used, instead of giving only one. 

Very respectfully, 
Gaetano Lanza. 
Engineering Laboratories, Massachusetts Institute of 
Technology, Boston, July 8, 1896. 


(Perhaps we should have said in our editorial 
note referred to that the defects against which 
our criticisms were directed, are by no means 
peculiar to the publications of the Massachusetts 
Institute of Technology. On the contrary, they 
are exceedingly common in engineering literature. 
This publication of detailed logs of tests without 
explanation or comment is partly a relic of the 
times—not so long past—when records of engi- 
neering tests of every sort were a rarity and engi- 
neers carefully preserved in their notebooks all 
they found. What we contend is by no means that 
published tests should necessarily be accom- 
panied by the pet theories or ideas of the one who 
makes the tests. Our position is merely that if 
knowledge is tobe imparted, it is the duty of the one 
who gives it to spare no pains in smoothing the 
path of the learner. Print a mass of figures in 
a table without explanation, and one engineer 
may, after difficult toil, find the valuable truth 
which the figures conceal. Add a word as to 
what is to be sought in the same table, and ten 
will benefit by it who could not spare time to 
hunt it out unaided.—Ed.) 
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LEGAL DECISIONS OF INTEREST TO ENGINEERS. 


Regulations of Water Company. at 


A water company cannot shut off water from a water 
taker for non-payment of an old, overdue, and disputed 
installment of water rates, after having accepted pay- 
ment for a subsequent installment. The water taker may 
prevent such shutting off by an injunction in equity, and 
the court cannot, in such proceeding be required to in- 
vestigate the merits of the unpaid and overdue and dis- 
puted installment. The water company must resort to a 
court at law if it would enforce such claim.—Wood y. 
City of Auburn (Supr. Ct., Maine), 32 Atl, Rep. 906. 
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Notice of Defective Streets. 


It is not necessary in order to charge a city with negli- 
gence or carelessness for defective street crossings, that 
notice of the defect should be brought to it by actual com- 
plaint. If the city carelessly and negligently permits 
defects to exist in its street crossings, no matter how 
caused, for so long a time that, notice is -presumable, 
then it becomes liable if a person is injured thereby, 
without fault or negligence on the part of such _person.— 
es City v. Blades (Ct. of App., Kan.), 41 Pac. Rep. 


Prior Establishment of Street Grades. 


The acceptance of a city charter by a town does not 
impliedly work an adoption by such city of street grades 
established by the town, so that the city cannot change 
such grades, without complying with a statute, forbidding 
a city to change a grade of a street which has been legally 
established unless damages are first assessed and tendered 
to the abutting owner.—City of Huntington v. Griffith 
(Supr. Ct. Ind.), 41 N. E Rep. 589. 


Measure of Damages for Land Taken for Sewer. 


The fact that the proximity of a sewer has a detrimental 
effect on land, part of which was taken for the construc- 
tion of the sewer, so far as the injury is due to proximity 


secured by the taking of such part, and would not have | 


resulted but for such taking, should not in determining 
the owner’s damages be excluded as harm merely antici- 
pated from the future use of the sewer.—Lincoln v. Com- 
monwealth (S. J. Ct., Mass.), 41 N. E. Rep. 489. 


Reasonableness of Water Company Regulations. 


A corporation which has a franchise for supplying 
water to a city, and the use of the streets, becomes affected 
with a public use and assumes a public duty, and has a 
right to establish reasonable rules regarding payment of 
rates and to decline to furnish water to any one who re- 
fuses to comply with such rules; but to make such rule 
valid it must, in itself, be lawful and just, and must not 
be discriminatory in its nature.—American Water-Works 
Co. v. State (Supr. Ct., Neb.), 64 N. W. Rep. lds 


Assessment for Sewer. 


Under Act May 16, 1891, providing for the appointment 
of viewers to assess the cost of a sewer on the property 
benefited, the cost of a main sewer can be assessed only 
on abutting property, and not on that of non-abutters 
having no present sewer connections, but whose property 
may be drained by future branches to be made. Where 
an abutting owner was assessed under such act, with the 
cost of a 15-in. main sewer, where a 10-in. local sewer 
would have been sufficient, the excess in the cost between 
a 10-in. and 15-in. sewer must be borne by the munici- 
Paley ae en Ave. Sewer (Supr.. Ct. of Pa.), 32 Atl. 

ep. 574. 


Finalty of Engineer’s Hstimates. 


An action was brought upon a written contract to re- 
cover a balance claimed to be due for work done in con- 
structing a section of the defendant’s roadbed. By the pro- 
visions of the contract, payments were to be made, during 
the progress of the work, on monthly estimates furnished 
by the engineer, 15% being retained until the completion. 
Upon the completion of the work, and its acceptance by 
the engineer, he was to make a final estimate of its 
quantity, character and value, and the amount ascertained 
by him to be due was to be paid to the plaintiffs. The esti- 
mates thus made by the engineer were to be final and 
conclusive as to both parties, subject to the right of the 
president to revise and alter them. Whether the last 
estimate furnished was final and fixed the rights of the 
parties was the principal question at issue. It was con- 
tended that it was because it was furnished after the 
completion of the work and was not revised or altered by 
the president. In form it was not a final estimate, nor 
such an estimate as was contemplated by the agreement. 
It was similar in form to the preceding monthly estimates, 
and was made, as they had been, at the end of the month, 
to show the amount of work done since the last estimate. 
But, like the preceding estimate, it showed the total allow- 
ances and payments. By agreement of the parties, ex- 
pressed or implied from their acts, the court says this 
estimate might have become a final one, but neither party 
could arbitrarily make it such. It was competent for the 
defendant to show that a final estimate had been made 
by the engineer, fixing the quantity, character, and value 
of the work, and the amount due therefor, and testimony 
tending to prove this should have been admitted. The de- 
fendant should have been allowed to prove, also, that 
the engineer, at the instance of the plaintiffs, in order to 
enable them to meet their payments, had increased the 
amounts of the monthly estimates beyond what was justly 
due, with the understanding that, in the final estimate, a 
reduction of the proper amount should be made. The fact 
that the engineer was in the employ of the defendant 
the court further holds did not commit it to the conse- 
auences of his misconduct while acting as an arbiter for 
both parties, and an award which was the result ‘of 
collusion with the plaintiff was not binding upon it. 
It was the right of the president, under the agreement, to 
revise and alter the estimates made. This right he did not 
exercise, and his approval or disapproval of an estimate 
sub did aes erect ie character as a final award of 
he engineer.—Gonder y. Berlin Bra 
Ct. of Pa.), 83 Atl. Rep. 61. non Bie a es 


Engineer’s Lien on Work Performed. 


A civil engineer who makes field notes, maps, charts 
and drawings, while employed by a corporation in and 
about the construction of an irrigating canal, on books 
and papers furnished by the corporation, the court of 
appeals of Kansas holds, is entitled to a lien on such field 
notes, maps, charts. and drawings. and has a right to 
relain Desseneor of me same until he is paid for making 

e same.—Amazon Irrigatin ree 
ee g g Co. vy. Briesen (41 Pac. 


Rights in Use of Tracks. 


Railway companies with franchises to use the same 
street may be required to use one track, and in the exer- 
cise of this power a company may acquire the right to use 
the tracks laid by another, but compensation for such 
use must be made. If the tracks thus subjected to the 
common use of two companies are unfitted by age, long 
use or other cause, to serve the purposes of these com- 
panies, an action may be maintained by one against the 
other to compel the repair or reconstruction of the tracks 
at the joint expense of the companies.—New Orleans & C. 
ee v. Canal & C. R. Co. (Supr. Ct. of La.) 17 So. Rep. 
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NEW FOUNDRY OF THE NILES TOOL WORKS, HAMIL- 
TON, 0. 

The Niles Tool Works moved from Cincinnati 
to Hamilton, O., in 1871, erecting at that time 
what was considered one of the most complete 
shop plants of the day. It consisted of a machine 
shop, 65x 400 ft., one section 40 ft. wide being 
used for erecting heavy work, and being served 
by overhead traveling cranes, operated by hand, 
and a foundry building, 50x200 ft., placed at 
right angles to the machine shop. The minor 
buildings need not be mentioned. As the business 
of the company grew, additions were made from 
time to time. To the north of the original ma- 
chine shop and parallel to it was first built an 
erecting shop, with an overhead traveling crane, 
and a wing for tools, the whole covering an area 
of 75x 400 ft. A little later another erecting shop, 
50x 400 ft., also served by overhead traveling 
cranes, and a two-story building, 50 x 400 ft., were 
erected. The second floor of the two-story build- 
ing was used for milling machines, gear cutters 
and small lathes. 

From time to time, while the above work was 

_ going on, additions were made to the foundry to 
meet the new demands being made upon that de- 
partment. These additions were made in the form 
of bays, varying in width from 30 ft. to 48 ft, 
and in length from 300 ft. to 400 ft., and extending 
at right angles from the main building. Alto- 
gether six of these bays were constructed, each 
with an overhead traveling crane. Finally, it be- 
came necessary to enlarge still further and recon- 
struct the foundry, and the plan was adopted of 
building over the original foundry and extending 
north, with a central building 60 ft wide by 437 
ft. long, the span to be served by two 30-ton over- 
head electric traveling cranes, with four motors 
each. This construction retained the bays which 

had been added from time to time, extending east 
and west from the original foundry building, and 
the same idea was carried out on the extension of 
the center building, on each side of the increased 
length of which are built a series of bays, six 
in number, 32 ft. in width. The cupolas and core 
ovens will remain in their present positions, but 
almost everything else will be entirely new, the 
old building being torn down piecemeal as the 
new one encroaches upon and overlaps it. The 
illustrations given in the cuts represent an out- 
line of the ground plan of the new building 
and some of its more important details. As 
shown, it consists of a main molding floor, 60x 
436 ft., served by three 30-ton electric traveling 
cranes, with two smaller floors parallel to and 
adjoining it, one on each side, respectively, 30x 


this there is a room of trapezoidal shape 199 ft. in 
length on its longest side for the storage of sup- 
plies. The whole area under roof is nearly two 
acres. 

The building is constructed chiefly of iron and 
glass, as shown in the illustrations. It was de- 


main roof, and there are also roof skylights on 
each side. Altogether there are 32 skylights vary- 
ing from 12x16 ft. to 1616 ft. in size. Smaller 
skylights are placed in the roofs of the bays. All 
steel used has an ultimate strength between 65,- 
000 Ibs. and 75,000 Ibs. per sq. in. 
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signed by Mr. F. Felkel, Civil Engineer and Archi- 
tect, of Pittsburg, Pa. The framework is unusu- 
ally massive, the supports being designed for the 
double purpose of carrying the roof and of re- 
sisting the strains caused by the weight and the 
motions of the traveling cranes, and the roof 


GENERAL PLAN OF FOUNDRY, NILES TOOL 
WORKS. 


Besides first-class foundry machinery there are 
eight overhead traveling cranes having capacities 
of from 5 tons to 30 tons, and a large number of 
jib cranes. There are four large core ovens 12 ft. 
wide by 40 ft. long, and four small core ovens 
shelf work. The main 
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240 and 30196 ft., each served by 5-ton cranes, 
and in addition a series of bays extending at 
right angles to the main floor and on each side 
of it, some used for molding floors, others for 
Cupolas, core ovens, core making, etc. Besides 
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ELEVATIONS OF FOUNDRY, NILES TOOL WORKS, 


trusses are built with reference to the possibility 
of some corrosion caused by the foundry gases 
as well as for mere strength. Much attention has 
been paid to the lighting of the foundry. A ridge 
lantern, 8 ft. high, extends the whole length of the 
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foundry cranes deliver all castings under the 
cranes of the machine shop without a second 
handling. For the drawings and information from 
which this article has been prepared we are in- 
debted to the Niles Tool Works, 
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A UNION TERMINAL FOR CHICAGO'S ELEVATED 
RAILWAYS. 


The desirability of a union terminal line to con- 
nect the several elevated railway lines termina- 
ting in the central business district of Chicago has 
been recognized for some years. At present three 
elevated railways enter this district, one from 
the south and two from the west, and a fourth, 
coming fromthe north, is under construction. Each 
of these roads has an independent terminus, al- 
though neither is more than three-quarters of a 
mile from the others, and, therefore, the passenger 
from one section of the city to another is subjec- 
ted to the inconvenience of a transfer and a con- 
siderable walk in the middle of his journey. This 
inconvenience was felt more as traffic increased, 
and finally developed considerable agitation look- 
ng toward the connection of the down-town ter- 
minals by a loop line which should enable the 
transfer of passengers from one elevated railway 
to another without a break in the journey. 

Several companies were organized from time to 
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According to a reported interview with one of 
the officials of the loop line, the manner in which 
the several elevated lines will use the loop is as 
follows: The Northwestern Hlevated R. R. will con- 
nect with the loop at Fifth Ave. and Lake Sts 
run east on Lake St., south on Wabash Ave., and 
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DETAILS OF ROOF CONSTRUCTION, NILES TOOL WORKS FOUNDRY. 


time in the few years past to build this loop line, 
but none of them promised much until the Union 
Elevated R. R. Co. was formed by men interested 
in the various elevated lines to be served by the 
loop line. In October, 1895, an ordinance was 
granted to this company authorizing it to build 
an elevated railway along Wabash Ave., from 
Lake St. to Harrison St., and the work of con- 
struction was begun early last winter. Turn- 
ing to the accompanying map it will be seen that 
this line connected the Lake St. Hlevated Ry. at 
Lake St. with the Chicago & South Side Rapid 
Transit R. R. (Alley L) at Congress St. As soon 
as this ordinance had been secured the company 
began work to secure an ordinance for a second 
line along Van Buren St., from Wabash Ave. west 
to near Halstead St., and after considerable trou- 


ble with property-owners along the route it was’ 


finally obtained, by action of the City Council, on 
June 30, 1896. These two ordinances provide for 
the east and south sides of the loop, and efforts, 
it is expected, will now be made to get power to 
build a connecting link along Ffth Ave., to form 
the west side of the loop and complete the connec- 
tion throughout. 

In the accompanying maps the broken lines 
show the termini and routes of the four elevated 
railways to be served by the loop} and the solid 
lines show the route of the loop proper. All the 
elevated lines have two tracks, and the loop line 
will have two tracks on Fifth Ave. and Wabash 
Ave, and along Van Buren St., as far west as Mar- 
ket St. From Market St. west the Van Buren 
St. line will be single tracked. It should also be 
noted that a branch from the Van Buren St. line 
will run north on Market St. one-half block to a 
connection with the Metropolitan West Side Hle- 
vatei R. R. This branch will be double tracked 
as will also undoubtedly be the west side of the 
loop along Fifth Ave. 


north on Fifth Ave. to the starting point, using 
the outer of the two tracks. The Lake St. Ele- 
vated R. R. will use the same route as the North- 
western. The Metropolitan West Side Elevated 
R. R. comes in on the inner track at Van Buren 
St. and Fifth Ave., runs east along Van Buren St. 
and around the loop. The Chicago & South Side 
Rapid Transit R. R. will use the inner track north 
on Wabash Ave., and thence around the loop, but 
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Map Showing Union Terminal Loop for Chicago’s 
Elevated Rys. 


just how the connection will be made is not 
stated. : 

The foregoing gives the general purpose and the 
method of using the union Joop line. The ordi- 
nances which empower its construction regulate 
in a broad way the type of construction and mo- 
tive power, and specify with some detail the com- 


pensation to be paid the city, and the extent to 
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which the company shall maintain city property 
affected by its structure. Briefly, after the com- 
pany has deducted $250,000 from its annual gross 
receipts for fixed charges, it shall pay to the city 
out of the remainder 5% per annum for the first 
five years, 10% for the second five years, 15 stor 
the next ten years, 20% for the succeeding 15 
years, and 25% for the remainder of the 50 years 
for which the franchise is granted. It should be 
noted that as first passed by the City Council, the 
ordinance provided for no compensation to the 
city, bribery of the Council being freely charged 
as being the means to this end. By threat of a 
veto and an array of the better class of aldermen, 
however, the Mayor was able to secure the agree- 
ment outlined, and on.July 6 it was accepted by 
the Council and the railway company. 

The ordinance requires that trains shall be oper- 
ated by electricity or an equally clean and noise- 
less power, and it is generally known that elec- 
tric power will be used. Two of the elevated 
roads which will use the loop now use electric 
power, a third is being constructed with this end 
in view, but the fourth, the Chicago & South Side 
Rapid Transit R. R. will have to change from 
steam to electricity. For this change the ordi- 
nance allows three years from the date of its pas- 
sage. 

In regard to the style of structure, the ordinance 
requires that it shall obstruct light and street 
traffic as little as possible, and to this end lattice 
girders, open floors and the wide spacing of col- 
umns are required. Street crossings are to be 
spanned by single spans when less than 7O ft. 
wide. The supporting columns are to be located 
at least 35 ft. apart longitudinally, and trans- 
versely just far enough apart to allow a double 
track street railway to pass between them. Minor 
details of construction are also specified, but as 
they require nothing unusual to ordinary first- 
class elevated railway construction they need not 
be mentioned. 

The structure is required to be completed and in 
operation by Jan. 1, 1898, and, as already stated, 
construction is in progress; the Wabash Ave. line 
being well on toward completion and the Van 


‘Buren St. line just begun. According to the re- 


ports of the company’s officials, the rapid prose- 
cution of the work to completion depends only 
upon delays over which they will have no control. 
A five-cent fare will take the passenger to or from 
any point on the loop on any one of the lines con- 
necting with it, but will not include transfer from 
one line to another. 
a OO 


A NEW HOISTING AND CONVEYING APPARATUS. 


A new form of hoisting and conveying appa- 
ratus, known as the Temperley transporter, in- 
vented by Joseph Temperley, of London, England, 
has come into extensive use abroad, and the 
American patents on the system have reeently 
been acquired by the Lidgerwood Manufacturing 


‘Co., of New York City. 


The Temperley transporter employs an I-beam 
as a trackway, along which the load hoisted is 
carried by a carriage in either direction to the 
point desired. The beam is suspended either hor- 
izontally or at a moderate incline, and is provided 
along its bottom flange with a series of stops, 
at any of which, at the will of the operator, the 
carriage may be arrested and the load raised or 
lowered. These stops may be set aS near one an- 
other as desired; 5 ft. is the usual standard. The 
beam or trackway may be of any desired length, 
and arranged, together with its support, in a 
variety of ways to suit the exigencies of the case. 

A special feature of the Temperley transporter 
is the novel form of traveling carriage employed, 
the operation and mechanism of which will be 
readily understood from the accompanying cuts. 
It consists of two side frames, bolted together, 
with four wheels for traveling along the lower 
flange of the I-beam, a large sheave for the lift- 
ing rope mounted on the same pin as the suspen- 
der, a suspender for holding up the load when 
the traveler is moving, a pawl to prevent the sus- 


pender being lifted prematurely, a guard to keep_ 
the ball on the suspender hook when the traveler | 
is moving, a double cam for locking the traveler R 


to the beam when the load is being lifted or low- 


ered, a single cam for locking the double cam, ory 
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securing the suspender when carrying the load, a 
sliding bolt passing through slots in the cams and 
frames for alternately locking the cams,a toggle to 
cant the tooth of the double cam into stops on the 
beam, and, finally, a check plate to prevent move- 
ment of the single cam when lifting or lowering. 

Fig. 1 shows the traveler locked to the beam 
by the double cam, which is in gear with a stop. 
The double cam is prevented from moving by the 
sliding bolt, which is hard over to the right and 
within the straight part of the slot in this cam, 
The single cam is unlocked and the suspender 
hanging down and the rope free for lifting and 
lowering. 

Fig. 2 shows the traveler moving down the beam 
with the load carried by the suspender, The sus- 
pender is held up by its bolt being in gear with 
the gab in the single cam. The single cam is pre- 
vented from moving by the sliding bolt, which is 


Fig.5. Toggle Turning 
Cam into Stop. 


ey 
SUSPENDER 


ae 
Fig.2. Traveler Nn 


Load Carr-, 
*. 


Moving Down Beam, 
ied by Suspender. 


Bo.T 
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wards, but in passing the stop is turned to face 
down, and is cocked in that position, as illustrated 
in Fig. 4. Fig. 5 shows the cam in position for the 
carriage being lowered to a stop that it has 
passed. The toggle comes in contact with a 
notch of its own, which rocks the cam so that 
the tooth is projected up into the notch. This re- 
sists the further motion of the carriage, releases 
the load, and the carriage is locked. The beam is 
usually set at an angle so that the carriage trav- 
els in one direction by gravity. If, however, cir- 
cumstances do not admit of the incline beam, then 
a counterweight rope is attached to the rear of 
the carriage and the carriage is pulled back by 
the falling counterweight. 

The great outreach of the transporter makes 
it particularly well suited for work along rivers 
where wharves are not provided. It has been put 
to a number of uses in England, notably for hand- 


by Stop. 
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FIGS. 1 TO 6.—DETAILS OF CARRIAGE OF THE TEMPERLEY TRANSPORTER. 


hard over to the left and within the straight part 
of the slot in this cam. The double cam is un- 
locked, and in such a position that the traveler 
is free to move up or down the beam. When one 
cam is locked, the other is always free. The 
double cam when free is actuated by contact with 
stops on the beam, the Single cam is actuated by 
the movement of the Suspender. The slots in the 
cam are so designed that the movement of the 
free cam causes the release of the locked cam, and 
the release of one effects the locking of the other. 
This reciprocal action of the cams automatically 
and simultaneously arrests the traveler and re- 
leases the load, or releases the carriage and se- 
cures the load. Figs. 3/4 and 5 illustrate the most 
novel features of the carriage and explain the ac- 
tion of the double cam, whereby the carriage 
may be arrested by any stop along the beam. As 
will be seen the toggle in Fig. 3 is pointing up- 


, = 


ling coal, both on wharves and vessels, also for 
stacking timber, discharging cargo, handling ore, 
coke, baled hay and cotton, and many other kinds 
of material which are conveniently handled in 
packages. It has also be2n used for coaling war 
ships at sea with great success, many transport- 
ers having been supplied to the British Admiralty, 
and also to the German, French, Austrian, Ital- 
ian and Russian governments for that purpose. 
The illustration in Fig. 6 shows an installation 
recently completed for the carrying out of some 
public works at Clichy, on the river Seine, near 
Paris. A temporary wooden jetty has been con- 
structed over the roadway and a timber structure 
put up to support the beam of the transporter. 
This beam is 58 ft. long. 

The transporter is worked by an electric winch 
placed under a wooden shelter at the outer end 
of the jetty. A line of rails connects the jetty 
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with the works, and the method of working is as 
follows: A set of six Decauville wagons are run 
on to the jetty under the transporter and these 
wagons are filled consecutively, the stops on the 
beam being so arranged as to plumb the center of 
each wagon. The material hoisted and conveyed 
consists of stone, gravel, cement, ete., and arrives 
in lighters which are moored immediately below 
the outer end of the transporter. The material is 
filled into tubs, which are hauled up by the trans- 
porter and dumped into the Wagons, or the wagon 
bodies are removed from their wheels and lowered 
into the lighters to be filled. As soon as one set 
of wagons is filled, it is removed and another set 
shunted on to the jetty. This transporter has a 
lifting capacity of 3,000 Ibs., and can discharge 50 
tons per hour. The electric winch is operated by 
current from the senerating plant at the works 
some distance away. The electrical energy re- 
quired by the transporter when at full work is 
about 60 amperes at 200 volts. The installation 
at this place has proved very successful, 
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THE EARLY HISTORY OF STREET PAVING AND 
STREET CLEANING. 


In his ‘History of Inventions and Discoveries,” 
John Beckmann, Professor in the University of 
Gottingen, devotes a chapter to the paving of 
streets, and from this historical sketch the fol- 
lowing more interesting points are taken: 

While Roman writers of early date orten refer 
to paved highways and especially describe the 
famous Appian Way, of 565 B. C., there is com- 
paratively little reference to the paving of streets 
in cities. The streets of Thebes were regularly 
cleaned under the inspection of the telsarchs, 
and it is to be assumed that they were paved; 
and the Talmud says that the streets of Jerusa- 
lem were swept every day, which undoubtedly 
implies a hard and solid pavement. There is no 
record of the first street pavement in Rome; 
but Livy mentions that certain streets were or- 
dered to be paved in 169 B, C., and as early as 
530 B. C. the Emperor Heliogabalus paved the 
streets around his palace with foreign marble, 
The streets of Pompeii and Herculaneum stillshow 
their paving blocks of lava, cut into deep ruts 
by the wheels of passing chariots, 

Passing to later times, we find the streets of 
Cordova, in Spain, paved as early as A, D. 850, 
by order of the Caliph, Abdorrahman IT. The 
first record of any street paving in Paris is 
dated in the year 1184, when the name of the 
city was changed from Lutetia, the dirty, to 
Paris. This innovation is said to have arisen 
from the fact that the King, Philip II., was an- 
noyed by the offensive odors produced by the agi- 
tation of the mud in front of his palace by passing 
vehicles, He resolved to remedy the intolerable 
nuisance by ordering the streets paved, and suc- 
ceeded in having this done, in part, at least, not- 
withstanding the heavy cost, which had deterred 
his predecessors, 

In 1090 the streets of London Were soft earth 
only; but when the first pavement was introduced 
is not known. Holborn was paved for the first 
time, by royal command, in 1417; Henry VIII. or- 
dered other streets paved, and the great market 
square of Smithfield was first paved in 1614. Augs- 
burg, in Germany, seems to have been the first 
city in that country to introduce footways and 
street pavement, in 1415, but the extension of the 
improvement to other towns was slow, and the 
streets of Berlin were not all paved even in 1679. 

Street cleaning was only rendered possible by 
first providing some manner of hard surface to 
work upon. Rome had its “tribuni verum inten- 
tium”’ at an early date, officials who were charged 
with the care and cleaning of the Streets, markets, 
temples, baths and other public places. Ordi- 
nances were framed, and more or less severely 
enforced, forbidding the throwing of any man- 
ner of filth into the river or into the streets of 
Rome. For some centuries after Paris was paved 
every citizen was compelled to repair the street 
before his house and to clean it at his own ex- 
pense, in accordance with an edict of Philip the 
Bold, issued in 1285. This law was practically 
unobserved, however, and in the 14th century 
the streets of Paris are described as in a horrible 
condition. Later laws made street cleaning com- 
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pulsory, for nobles as well as for the common 
citizen, and in ¥501 a company was formed for 
cleaning streets by contract with individuals. 
Street cleaning at public expense, in Paris, was 
inaugurated in 1609, and the sum of 70,000 livres 
was appropriated for this purpose from the pub- 
lic fund. In 1704 the city collected 300,000 livres 
for cleaning streets and maintaining lamps. 

A pig figures prominently in the first Parisian 


ordinances forbidding the deliberate dirtying of. 


the streets. The young King Philip, son of Louis 
the Fat, was killed, in 1131, as the result of a 
fall from his horse brought about by a pig in the 
si ets. As a consequence of this accident an 


which in some places was assigned to the Jews 
and to the servants of the public executioner. Up 
to the beginning of the 17th century the streets of 
Berlin were never swept, and pigs ran at large 
throughout the city. In 1624 the Elector de- 
sired the Council to have the streets cleaned; but 
the Council replied that it was impossible, as the 
citizens were busy on their farms: The dirt in 
the public market place accumulated to such an 
extent that in 1671 a law was passed compelling 
every countryman to take out of the city one 
load of dirt every time he came to market. 
Pig-sties in the streets were common until 1681, 
when an order was issued forbidding the feed- 


start. It is now proposed to put in a pressing plant, 
by means of which a large percentage of the moisture 


will be removed. 


A CHEMICAL LABORATORY FOR THE STREET DE- 
partment of Brooklyn, N. Y., has recently been 
established for use in connection with asphalt paving 
work. It is in charge of Mr. W. Homer Broadhurst, a 
graduate of the Brooklyn Polytechnic in 1894. 


—— 


THROUGH TRAINS ACROSS THE BROOKLYN 
Bridge are again being urged by President Ullman of the 
Brooklyn elevated railways. At the meeting of the bridge 
trustees, on July 13, he presented a report by Mr. Geo. 
B. Cornell, M. Am. Soc. C. E., answering the objections 


TEMPERLEY TRANSPORTER AT CLICHY ON THE RIVER SEINE. 


order was issued forbidding swine running loose 
on the streets of the city; but this order was 
bitterly opposed by the monks of the Abbey of 
St. Anthony, who resented this affront to the 
charges of their patron saint, and demanded lib- 
erty for the swine to go where they pleased. Af- 
ter some time spent in controversy, the pigs be- 
longing to this abbey were granted a special 
dispensation and permitted to wallow at will, 
provided that they had bells attached to their 
necks. 

Up to the 14th century, in Paris, and as late as 
1750 in Edinburgh, citizens were permitted to 
throw from their windows any manner of slops 
into the streets before the house, provided that 
they called out three times before doing so. This 
privilege, so inconvenient to the passer-by, was 
strictly forbidden in Paris in 1895, and from this 
time may be dated the first introduction into that 
city of sanitary conveniences. It is interesting 
to note that when Columbus sailed for the In- 
dies, the palace of King Ferdinand of Spain was 
destitute of any conveniences of this nature. The 
Parisian Code of Laws of 1513 expressly orders 
that every house should have a privy, and severe 
penalties were imposed for non-compliance with 
this order; but even as late as 1700 the police 
were compelled to use the utmost vigilance to 
prevent infraction of the law and to keep those 
fn use in a fairly sanitary condition. 

In Germany the cleaning of streets was at first 
considered as a most dishonorable employment, 


ing of swine within the city limits. The Germans 
are said to have introduced privies at an earlier 
date than the French ordinances referred to, as 
mention of them is made in the annals of Frank- 
fort-on-the-Maine in 1477. 

Mr. Beckmann wrote in 1846, and the account 
he gave of the sanitary conveniences of Berlin, 
at that date, will surprise some readers. He 
says that in most of the houses small closets are 
located on the landings of the stairs, which must 
be emptied every other night with most unpleas- 
ant consequences. In the streets, large puddles 
of filth were allowed to collect even before the 
doors of the best houses, and in the summer these 
puddles emitted ‘‘a horrible stench.’’ While the 
streets were spacious and straight and fairly well 
paved with flagstone, the footways were divided 
from the carriage drive by open kennels, “tell- 
ing the nose unutterable things.”” Our author 
closes by remarking of this city that, “If bronze 
and marble could smell, Blucher and Bulow, 
Schwerin and Liethen, and duck-winged angels 
and two-headed eagles unnumerable, would be 
found on their pedestals, holding their noses in- 
stead of grasping their swords.” 


re) 


THE SUM OF $100,000 FOR SLUDGE DISPOSAL at 
Worcester, Mass., was appropriated a few days ago by the 
city council. Since the sewage precipitation plant was 
put in operation at Worcester in 1890, the sludge has 
been spread on beds to dry, or partially dry. Its final 
disposition has been more or less troublesome from the 


presented by Messrs. Martin and Leverich of the bridge 
staff to the operation of through trains. 
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A CRITICISM OF THE DESIGN accepted by the Com- 
missioners of Fairmount Park for the new bridge over the 
Schyylkill River, and shown on p. 13 of our issue of July 
2,has been presented to the commissioners hy Mr. Percival. 
Roberts, Jr., M. Am. Soc. C. E. Mr. Roberts urges that 
the bridge should contain three arches instead of four; 
that the masonry of the piers should be carried to the 
level of the roadway, and that as the roadway has a 1.2% 
grade, the arches will be out of the horizontal and will 
look badly if constructed according to the accepted de- 
sign. He also claims that the design is for a lighter 
structure than that called for by the specifications of the 
chief engineer. 


—__—_—_——_#— 


SHIP BUILDING IN THE UNITED STATES was fairly 
active during the year ending June 30, 1896, according to 
statistics just issued by the Bureau of Navigation. There 
were 709 vessels of 204,000 gross tons built, against 
682 vessels of 133,000 tons in the previous year. There 
were 322 steam vessels built of 135,000 tons, against 283 of 
75,700 tons in the preceding year. The tonnage of steel 
vessels built was 106,900 against 47,700 in the previous 
year. On the Great Lakes 104 vessels of 92,000 tons were 
built as compared with 93 vessels of 38,000 tons in the 
year preceding. 3 
- 

THE BOSTON PNEUMATIC TRANSIT CO. is seeking 
a charter for a general system of pneumatic delivery 
pipes in the streets of Boston, and is to have a hearing be- 
fore the Board of Aldermen July 20. A similar charter 
was applied for a year ago, and was granted by the Alder- 
men, but was vetoed by the Mayor. 4 
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PROPOSED EXTENSIONS TO THE MANHATTAN 
Blevated system were outlined at a meeting of the New 
York Rapid Transit Commission on July 16, by the Presi- 
dent, Geo. Gould. It was proposed to build surface trolley 
roads along the streets of the annexed district, with an 
agreement to build elevated lines in their place when- 
eyer the earnings would pay the interest on the cost of 
an elevated structure. It was stipulated, however, that 
the Manhattan Ry. Co. must be protected against sub- 
stantially all claims for damages on the part of owners of 
abutting property. Under the law the Rapid Transit 
Commission would have no power to grant guarantees of 
this sort nor, in fact have they any power to grant fran- 
chises for surface railways at all. No action was taken 
upon the application by. the Commission, nor does any 
action appear likely at present. 

—————-e 


A NEW RAPID TRANSIT ROUTE was proposed by 
Chief Engineer W. B. Parsons at the above meeting, which 
it is believed could be built under the authority granted 
to the previous commission, provided the legislature 
amended the present law which makes obligatory the 
construction of the road by the city. The proposed sys- 
tem would comprise a four-track road from City Hall Park 
to 42d St., and an east side and west side branch, each of 
two tracks, extending to the Harlem River and 135th St., 
respectively, with elevated railway extensions from these 
points north. The estimated cost of such a system on the 
basis of the unit prices approved by the Board of Experts 
some years ago would be $21,000,000, or adding 20% to 
40% for contingencies on the various items, $26,500,000. 
One mile sections of third track on these branches north 
of 42d St. would be included to permit the running of 
express trains. The proposal will be considered at a meet- 
ing of the Commission July 30. 


A TUNNEL UNDER UNION SQUARE, New York city, 
is proposed by the Metropolitan Street Ry. Co. to eliminate 
the dangerous curve at 14th St. The tunnel would be 
about 520 ft. in length with masonry portals of ornate 
design. It would be roofed with iron beams and lined 
with enameled bricks, and its cost is estimated at $150,- 
000 to $200,000. Consent to the construction of such a 
tunnel is doubtful, as it would interfere with the con- 
struction of a rapid transit railway on the Broadway route. 
If its construction is not permitted, the Metropolitan Trac- 
tion Co. will put in a special slow cable to haul its cars 
around the 14th St. curve. The experiments now in pro- 
gress with compressed air motors may also lead to an 


entire change of motive power, though this is considered 
hardly probable. 
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DANGERS OF FIXED POSTS NEAR MOVING CARS 
are illustrated by a column of the Kings Co. Elevated Ry. 
on Fulton St., Brooklyn, which is said to have injured 20 
men during the past few months. The course of the cars 


is now to be changed to pass it on the other side. 
i Ss eee aes 


AN ELECTRIC LOCOMOTIVE of 75 tons weight is to 
be built jointly by the Baldwin Locomotive Works and the 
Westinghouse Co., and will use the Wheless current col- 
lecting system controlled by the Westinghouse Co. In 


this system there is neither an overhead wire nor a con- 
duit, the current is led to contact boxes projecting %-in. 
above the pavement, and an electro-magnetic device on 
the car switches the current onto each box as the car 
passes over it. At all other times the boxes are dead. 
The 30-ton electric locomotive exhibited at Chicago in 
1893 by the General Electric Co. has been purchased by 
the Manufacturers’ Street Ry. Co., of New Haven, Conn., 
to haul freight cars from Cedar Hill, a point on the main 
line of the New York, New Haven & Hartford R. R., one 
mile from the New Haven passenger deput, to the works 
of the Bigelow Co., the National Pipe Bending Co., and 
other large manufacturers. The total length of the branch 
is nearly two miles, and the maximum grade 2%%. The 
locomotive has a rated draw-bar pull of 7,QU0 Ibs. 
— __—_—-. 
THE MOST SERIOUS RAILWAY ACCIDENT of the 
week occurred July 15, at Quincy, Ill., on the Chicago, 
Burlington & Quincy Ry. It was a head collision be- 
tween a switch engine and freight train. Two men of the 
engine crews were killed and two injured, one fatally. 
Both locomotives were demolished. On July 16, near 
Littleton, N. H., a logging train consisting of locomotive 
and three loaded cars ran away on a grade of 400 ft. to 
the mile; on rounding a 10° curve the cars lett the main 
track and ran onto a siding. Two persons were killed by 
jumping and two were injured. An account has been re- 
ecived of an accident on the Jamaica Ry. which occurred 
July 11, about ten miles from Anato Bay. A locomotive 
with six flat cars loaded with laborers was descending a 
steep mountain grade when the air brakes failed. The 
train kept the track but ran into a locomotive at the 
bottom of the grade; 17 persons are reported killed and 
33 injured. ; 
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THE OVER-CROWDING OF TROLLEY CARS in 
Brooklyn, N. Y., still continues, notwithstanding the 
orders of the Chief of Police. On July 19 a crowded car 
on the Nassau line while making up time, left the track 
at a curve and ran into the ditch. Seven persons were 
injured, the conductor seriously. President A, L. John- 
son is quoted as saying that there have been 2,400 trolley 
accidents in Brooklyn since last April. 

——+ 

A SODA FOUNTAIN TANK EXPLODED, July 15, in 
the factory at 331 East 26th St., New York city. One man 
was killed and two injured; 25 tanks were being chargea 
by an automatic filling device. The tanks are of iron and 
the pressure used is 150 lbs. 


A WOODEN HIGHWAY BRIDGE, at Canton, O., col- 
lapsed July 13. Two men with a traction engine at- 
tempted to cross, the failure occurring when the engine 
was at the middle of the bridge. One man was killed and 
the other injured. 
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A FALLING WATER TANK wrecked a six-story brick 
building at 241 Jefferson St., Chicago, July 11. The tank 
was located on the roof. It contained 5,000 gallons of 
water and fell through to the basement. The damage to 
the building is estimated at $7,900. 
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BOILER EXPLOSIONS in Great Britain during 1895 
numbered 44, according to the records kept by the Man- 
chester Steam Users’ Association. In these explosions 40 
persons were killed and 54 were injured. Of these ex- 
plosions 29, killing 86 persons and injuring 438, were 
steam boiler explosions proper, while the remainder were 
explosions of steam pipes, heaters, kiers, etc. Only one of 
these explosions was of a boiler insured in the As- 
sociation, and this was of trivial importance, being merely 
a steam launch boiler, which fractured the neck of a 
cast-iron chest to which the safety-valves were attached. 
The fracture was due to the use of the veSsel aS a ram 
to crush ice in the Manchester ship canal. 


AN AMERICAN LOCOMOTIVE BUILDING PLANT is 
to be erected at Nijni-Novgorod, Russia, by a corporation 
known as the Russian-American Manufacturing Co. Mr. 
H. H. Hollister, of New York city, is the President of the 
company, Mr. E. D. Smith, of Philadelphia, is the Vice- 
President, and Mr. W. F. Dixon, late chief draftsman of 
the Rogers Locomotive Works, at Paterson, is the Gen- 
eral Manager. The works are to be built adjacent to the 
Sormovo works, a large manufacturing establishment 
about five miles from the town of Nijni-Novgorod, Con- 
tracts for machinery for their equipment to the value of 
about half a million dollars have already been placed 
with the principal American builders of machine tools. 
Five buildings are being erected, from designs made by 
Mr. Dixon, assisted by Julian Kennedy, M. Am. Soc. M. 
E., of Pittsburg, and are expected to be completed this fall, 
and it is intended to have the shop equipment completed 
and ready for use by the following spring. The works are 
designed for an output of about 150 locomotives per 
annum and will employ about 1,000 men. Besides Mr. 
Dixon, who will have the general management of the 
works and an assistant, the foremen of the various de- 
partments and some of the draftsmen will be Americans, 
about a dozen men in all will be engaged. We are in- 
debted for the above information to our contemporary 
“The Railroad Gazette,’”’ 


THE GREAT SIBERIAN RAILWAY 
to Krasnoyarsk. During the season of 1895, 91814 miles 
were built. This gives a direct route from Petersburg to 
the Yenesei River, a distance of 3,05644 miles. The pro- 
posed length of-the Great Siberian Ry. from Cluliabinsk 
to Vladivostok on the Japan Sea is 4,547 miles, of which 
more than one-third is now completed. A large amount 
of work has also been done on the branches. There are 
now engaged upon the actual work of construction over 
70,000 workmen, beside engineers and officers. Up to 1896 
$32,488,000 had been expended. The plan of building 
across the mountains and canyons on the south of Lake 
Baikal, which was the most difficult feature of the whole 
enterprise, has been abandoned and trains will be ferried 
across the lake, by transfer steamers, a distance of about 
20 miles. 


is now completed 


. 

THE IMPROVEMENT OF NAVIGATION at the Iron 
Gates of the Danube has been practically completed and 
is to be celebrated with appropriate ceremonies in con- 
nection with the thousandth anniversary of the founda- 
tion of Hungary next month. The inauguration cere- 
monies are to be held at Orsova, and will be attended 
by the sovereigns of Austria, Germany, Roumania, Ser- 
via, Bavaria and Bulgaria. The work has been in prog- 
ress about five years and was described in our issues of 
July 11, 1891, and April 2, 1892. 


THE GREAT U. 8. LOCK at Sault Ste. Marie is ex- 
pected to be ready for the passage of boats early next 
month. 
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NOTICE TO STOP POLLUTING THE CANISTEO 
River has been served upon Hornellsville, N. Y., by the 
town of C&nisteo. The notice declares the discharge of 
sewege into the river by Hornellsville a nuisance. 

Oo 

LEGAL STEPS TO PREVENT THE DISCHARGE OF 
coal dust into the Schuylkill River have been taken in 
the name of the attorney general of Pennsylvania and 
the city of Philadelphia. Complaint is entered and in- 
junctions asked against the Philadelphia & Reading Coal 
& Iron Co., the Lehigh Coal & Navigation Co., and four 
other companies. The bill alleges that the troubie arises 
from washing the coal as it comes from the breakers and 
also from washing culm from old banks. The protection 
of the water supply of Philadelphia is the main object of 
the action. 

ee 

THE FILTER BEDS CONNECTED WITH THE WATER 
supply of Poughkeepsie, N, Y., are being enlarged by 
adding an area of % acre. The present beds were built 
with the water-works some 25 years ago, and have an 
area of 0.675 acre. 

A SINGLE 48-IN. CAST-IRON MAIN has been recom- 
mended for the new water supply conduit for Brooklyn 
rather than the acceptance of either the bid for a double 
line of 48-in. cast-iron pipe or a single line of 66-in. 
steel. This recommendation has been made by both Mr. 
I. M. de Varona, M. Am. Soc. C. E., Engineer in charge 
of the Water-Works, and Mr. Peter Milne, Chief Engineer 
of the Department of City Works. Toth of these gentle- 
men base their decision on uncertainties connected with 
the future water supply of the city and the additional 
cost of the steel conduit. Of course the steel conduit is 
the cheaper of the two, carrying capacity considered, but 
Mr. de Varona urges that the city is near the limit of its 
bonded indebtedness. The final decision of the matter 
rests with Mr. Theo. Willis, Commissioner of City Works, 
who is reported as favoring the steel, or larger main, 
since it can be secured at $780,000 with asphalt, and 
$802,000 with Sabine coating, against $677,000 for the 
cast-iron pipe. 


so — 


THE LOWEST BID FOR TWO 48-IN. CAST-IRON 
water mains on Fifth Ave., New York, from 4th to 80th 
St., a distance of about 3% miles, was $452,460. This bid 
was made by Mr. Wm. T. Baird, of New York. There 
were nine other bidders. Details of the bids will be pub- 
lished in our next issue. 

WATER POWER to the amount of 10,000 HP. is being 
developed at Columbia, S. C., by the Columbia Water 
Power Co., a concern backed by New England capital. 
Aretas Blood, of Manchester, N. H., well known in rail- 
way circles in connection with the old Manchester Loco- 
motive Works, is the President; A. F. Sortwell, of 
Cambridge, Mass., President of the Montpelier & Wells 
River R. R., is Vice-President, and W. M..Upham, of 
Baltimore, is Secretary. The power is being developed 
from a water-power canal which was begun many years 
ago by the state of South Carolina, and was recently 
turned over to the city of Columbia. The power-house, 
184 x 31 ft., is being built by W. A. Chapman & Co., of 
Providence, R. I. It will contain eight pairs of 51-in. 
McCormick turbines, built by the Rodney-Hunt Machine 
Co., of Orange, Mass., and eight large generators built by 
the General Electric Co. The work is expected to be com- 
pleted by Oct. 1. The water-power company proposes to 
sell its power at $15 per HP. per annum delivered any- 
where in Columbia, the above price being for units of not 
less than 500 HP. used 66 hours per week. 
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BALDWIN COMPOUND LOCOMOTIVE FOR FAST PAS- 
SENGER SERVICE; C. M. & ST. P. RY. 

The Baldwin Locomotive Works has recently 
delivered to the Chicago, Milwaukee & St. Paul 
Ry., two large compound locomotives designed 
for fast passenger service. The accompanying 
jllustration is reproduced from a photograph of 
one of these engines, for which we are indebted 
to the courtesy of the builders. 

The locomotive is of the “Columbia” type with a 
trailing pony truck in the rear of the drivers, a 


rails, beams, girders, trusses ete. The report of 
this committee has just been submitted to letter 
ballot for adoption, as the practice recommended 
by the Association for use on all railways. It is 
altogether probable that the letter ballot will 
result favorably, and that all railways will re- 
quire shippers of long timber and structural mate- 
rial to conform to these rules. We reprint here- 
with in full the rules for loading structural mate- 
rial. As the rules for loading long timber are still 
more yoluminous and contain several large tables, 


of spacing blocks in the mantier desctibed in Detail In- 
structions. Cars must also be chained together in order 
to prevent parting in case of failure of the couplings. 
When cars are used which are not permanently equipped 
with safety chains, chains made of not less than % in. 
iron must be passed around the body bolsters and across 
under sills, forming a loop back of bolster and doubling 
to point of coupling between the two cars, and so tie them 
together. These long chains must only have) a sufficient 
amount of slack to permit the cars to curve. At inter- 


change points chains will either be removed, or the re- 
ceiving road will furnish the delivering road with chains 
of the same quality and dimensions as those received. 


® 
FOUR-CYLINDER COMPOUND LOCOMOTIVE FOR FAST PASSENGER SERVICE, CHICAGO, MILWAUKEE & ST. PAUL RY. 


Baldwin Locomotive Works, Builders. 


design originated by the Baldwin Works in 1898 
and used since on the Philadelphia & Reading, 
Chicago, Burlington & Quincy and other railways. 
The principal dimensions are as follows: 


Gage of-road oiibiicisle cnr essay 4 ft. 8% ins. 
Cylinder, diameters .......... LeSp. anes 
Sao) It: Othe io BS OG OMGO Sooo 26 * 


Driving wheels, diameter 
Total wheel base 
Rigid wheel base 


6“ 9 « 


Driving wheel base .........seceeceeeseeeees : 

Weight, total Sereeteevscie ale ately reee ciara of ietareat 140,700 lbs. 
= ON OATIVETE Roca s te ater aa eee panera eye 71,600 * 
“e on trailing wheels 


e 


on trucks 
Boiler diameter ........ 
No. of tubes 
Diameter of tubes 
Length of tubes 
Firebox length 
Firebox width 
Firebox depth 


Th aeoanod front, 714% ins.; back, 69 ins. 


Heating surface, firebox .......-.--e.seeeee 171.0 sq. ft. 
He a EEP!S ass Glerar we stoi aieteactatr as PRUE Hay HA 
ie sS LOLALENE uate ete tele iret ore 2,244.5 8° 

Truck wheels, diameter ............... » .....06 ins, 

3 soieancils) Gadd djacuooosodoURadano dy} os Ahly T 

Trailing wheels, diameter ...-.....++eee esses sees de ee 

FO UPA Score myalel ols tas laroateieiplelai2e irvelsretelsiels\ = ae ae 

Tender tank capacity ....0..22 wescseserees 4,500 gallons 
SE HeeIS i GIAIMELELS o etetetatersloy eietoroheeeretet ete ela) ee ete EELS 

eo JOUTTIALS sroesveystcierere wae clara) elegy intstetele bieked eee 44x8 ‘ 


On July 3, this locomotive hauled a train of 14 
cars from Chicago to Milwaukee in 115 minutes, 
the distance being S5 miles. The train consisted 
of 4 baggage and express cars, 4 day coaches, 4 


drawing room cars and 2 sleeping cars. The total’ 


weight hauled by the locomotive was estimated 
at 1,000,000 lbs. The train made two stops, at 
Western Union Junction and National Ave., and 
had a delay of five minutes at the first, which was 
made up in the next eight miles of the run, the 
train speed reaching at times, it is claimed 80 
miles per hour. On another trip over the same 
run with 11 cars, one of which was the private 
car of Jos. Barker, General Passenger Agent of 
the Missouri, Kansas & Gulf R. R., a speed indi- 
cator on that car is said to have shown a speed of 


lo hard 


77 miles per hour. 
or] 


RULES FOR LOADING LONG STRUCTURAL MATERIAL 
ON RAILWAY CARS. 


The Master Car Builders’ Association at its re- 
cent meeting at Saratoga appointed a committee 
to report a set of rules for loading long lumber 
and timber, and also to govern the loading and car- 
ryving of long structural material such as plates, 


we do not reprint them, but any of our readers 
desiring copies of these rules can obtain them of 
the Secretary of the Association, Mr. John W. 
Cloud, Rookery Building, Chicago, after the re- 
sult of the letter ballot is ascertained. 


General Instructions. 


1. On account of the great variety of form and weight 
of long structural material, no general rules can b2 made 
to suit all cases. The following regulations are, there- 
fore, intended to cover only the most common forms. 
When material cannot be loaded in accordance with these 
regulations, special instructions must be asked for. 

2. Cars to be used for shipments of this character must 
be carefully examined before loading, and all defects must 
be remedied before the cars are loaded. Great care must 
be taken not to overload cars, and in the case of very 
long or very heavy material the truss rods should be 
screwed up tight. The weight of the lading carried on 
any car must be governed not only by the marked ca- 
pacity of the car, but also by its general construction, as 
well as by the number and location of the bearing pieces 
upon which the load rests. The regulations covering 
these points are given in Detail Instructions for each 
form of loading, and must be strictly adhered to. The 
only exceptions are cars which have been specially p-e- 
pared for the shipment of particular forms of material. 

3. Material over forty feet long carried on two or three 
cars must always be examined by a competent inspector 
before the cars are moved from the loading point. If no 
inspector is stationed at the loading point, the local agent 
must give notice to the proper authority when the cars 
are loaded, so that proper inspection can be arranged for. 
The object of such inspection is to see that these regula- 
tions have been complied with. 

4, Standing room of at least 18 ins. must always be left 
around brake shaft at one end of the car to permit the 
proper operation of the brake, and at the other end of the 
car, when a single car is used, the lading must not 
project beyond the end sill, except in the following 
case: When the lading is too long to go inside the car, 
but will not extend more than 6 ins. beyond the end sill, 
such method of loading will be permitted, providing the 
projecting ends of the material will clear 6 ft. 6 ins. 
above the rail. 

5. In all other cases when the lading extends beyond 
the end sill of the car, an idler must be used or the ma‘e- 
rial must be loaded on two or three cars, as the case may 
demand, and as explained under Detail Instructions below. 

6. Long iron, rails, bridge material, channels, angle 
irons, etc., should, whenever possible, be loaded on single 
gondola cars inside the end gates, which must in all cases 
be raised and securely fastened. Single flat cars must 
not be used for rails or bar iron, unless furnished with 
substantial end: boards to prevent shifting of the load. 

7. Whenever the lading is carried by more than one 
car, all slack between cars must be removed by the use 


J. N. Barr, Supt. of Motive Power, C., [. & St. P. Ry. 


8. When either one or two bearing pieces are required, 
they must never be placed between the bolster and the 
end of the car, but either between the bolsters or directly 
above the bolsters. When only one bearing piece is used 
on a car, as in Figs. 18 and 14, it must be placed at a 
distance of at least 12 ins. from center of bolster toward 
center of car. 

9. All spacing blocks between cars, bearing pieces, 
spacing blocks between material, clamping pieces, bolsters 
and all braces must be of hard wood and sound in every 
way. Dimensions given are, however, intended to b2 
general only, and any material that may be suitable for 
blocking, but which differs in dimensions from figures 


given, but which is of equal strength or stronger, may be — 


utilized. 
10. Height and width of lading must be governed by 


tunnel and bridge limits of roads over which lading is © 


destined. : 
11. When two or three cars are used, cars carrying load 


must be considered of the same capacity as the one of — 


lesser capacity. 
Detail Instructions. 
Loading of Single Cars Without Idlers. 


12. Large girders loaded on flat side on flat cars must 


always be carried upon bearing. blocks not less than 
4 x 12 ins., which must be placed one over each bo!ster 
and secured to the floor with two %-in. bolts. When two 


or more large girders are carried on a flat car, the bear- 


ing blocks must not be less than 6 x 12 ins., and fastened 
in the same manner to the floor. In addition, spacing blocks 
not less than 3 x 12 ins. must be placed between each 
girder. 
upright iron stanchions, driven into holes in the bear- 


Lateral motion must be prevented by means of 


v 


ing pieces and held together at the top by not less than 


2x 6 in. planks, as shown in Fig. 2, or it may be pre- 


vented by fitting planks between flanges of the girders, | 


as shown in Fig. 38. To prevent longitudinal motion, 
angle plates, 5 or 6 ins. wide by % in. thick, must be 


bolted firmly to the lower girders close to the bearing — 


pieces, as shown in Fig. 1, or if rivet holes are not. 
available, it may be prevented by clamps, as shown in Fig. 7 
4. The upper girder must be held to the lower girder by 
diagonal flat-iron braces bolted to both girders, as shown 
in Fig. 1. If, however, girders are clamped together, as 
shown in Fig. 4, the diagonal flat-iron braces need not. 
be applied. Q ¢ 

Loading of Single Cars With Idlers. 4 


13. When the lading is too long to go inside of a car and 
extends more than 6 ins. beyond the end sill, such loading 
will be permitted if an idler or idlers are provided to pro- | 
tect the overhanging part of the loads, as in Figs. 5, 6 
and 8; but in these cases the length of the permissible 
overhang must be governed by the width of the lading 
and its height above the rail, and it must in no case ex- 
ceed the figures given below, which are based on clear- 
ance required on a 20° curve, it being understood that the 
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load must be placed centrally on the car and the amount 
of overhang measured from center of bolster on the car- 
rying car. 


For loading in accordance with Figs. 5, 6 and 8: 


RM WAGESE cAiTs > ais clialcle aiet ay ioic slp aralls « e'eidleys 10 ft. overhang. 
ITIIGS oo Clare, ap ipp0.0 Sins sere veejseime-e.e 9.0 oe 14 ft. overhang. 
Gift, wide, OF less... 20. ee ce eee 18 ft. overhang. 


14. To prevent overloading of the truck under the over- 


hanging end, as shown in Figs. 5 and 6, the carrying ca- 
pacity of the car will decrease in the following manner as 


the length of the overhanging increases: 
For overhang not exceeding 5 ft., car may carry full 
marked capacity; for overhang not exceeding 10 ft., car 


——sa 


Fig, 


Sento 
Tose TWeR = 


placed on the floor above the bolster and extending the 
width of the car. It must in all cases be of sufficient 
depth to prevent the lading at this end fron: touching the 
floor of the car. It must be secured from shifting by 
cleats nailed to the floor. The end boards at this end of 
of the car must be protected by blocking not less than 
5 ins. thick, fitted snugly between the side boards and ex- 
tending upward to a height sufficient to prevent all parts 
of the load from touching the end boards of the car. The 
other end of the load must rest upon a bearing piece, 
square or round, preferably square, not less than 8 x 1) 
ins. if square cornered, nor less than 10 ins. in d’ameter 


must be provided between the lading and car sides as 
specified in paragraph 21.* 

24. Large girders loaded on edge, as shown in Figs. 13, 
14, 15 and 16, on two or three cars, either with or without 
idler, must be supported on two swiveling bolsters, which 
may be constructed either as a double bolster (Fig. 15) or 
a single bolster (Fig. 16). The double bolster is prefer- 
able for wide and heavy loads on account of the better 
distribution of the load over the car stringers, and must 
always be used when the width of the lading exceeds 
3 ft. or its weight exceeds one-half the marked capacity 
of the car. Deep girders which cannot be loaded on 


S'tno Biocnins 


~~ OVERHANG A 
1 fema(MieD Tofioor 


1 (OXO OEP 


70° x12" 
2°x8 Baacts NAL EOTO SINES. 


if round, This bearing piece must rest upon the side double bolsters without exceeding the limit in height in 
Bale” ; Cems 
3" 
GS 
Fig.4. Fig. 9. 
10% (2" WRON Iz" 78x12" 
Sa: 
Fig.M 


may carry three-fourths of the marked capacity; for ove-- 
hang greater than 10 ft., car may carry one-half the 
marked capacity. 

15. (a) The idlers used with loads as shown in Figs. 5 
and 8 must be flat cars, unless the width of the over- 
hanging part of the lading is at least 3 ft. less than ih> 
width given for each length of overhang in the table in 
paragraph 13, in which case drop-end gondola cars may 
be used. 

(b) The idler used with loads as shown in Fig. 6 may he 
a low-side gondola car, but must not te a hizh-sice 
gondola car. 

16. The idlers may be loaded with any suitable mate- 
rial, provided the consignee and the destination of the 
material on all the cars are the same. There must be, 
however, a space of at least 2 ft. between ladings on the 
carrying car and on the idler. The earrying capacity of 
the idler depends upon how far the overhang extends 
over the idler, and must not exceed the following figures, 


than 
Diam 


Bolt not less 
BED 


Fig.\7 
Figs. 15 to 17 —-Swivelling Bolsters for Supporting Long 
Girders. 


except with ladings as in Fig. 6, in which the overhang 
may be so far above the floor of the idler as not to inter- 
fere with its lading. Im such cases the idler may carry 
full marked capacity: 

When overhang does not extend over idler more than 
5 ft., full marked capacity; when overhang does not ex- 
tend over idler more than 10 ft., three-fourths of the 

' wnarked capacity; when overhang extends over idler more 
than 10 ft., one-half of the marked capacity. 

17. When large girders are loaded, as shcwn in Fig 5, 
they must be secured to carrying car, as explained in 
paragraph 12. 

18. When material is loaded on gondola cars and is 
longer than the body of the car, as shown in Fig. 6, one 
end must rest on a bearing piece not less than 10 x 8 ins., 


( C) 


Fig, 3 


boards of the car directly above the bolster, and it must 
be securely braced to prevent both lateral and longitudi- 
nal motion, and if round it must also be braced agairst 
rolling; it must also be supported from bending. Figs. 6 
and 7 show substantially how both bearing pieces are \o 
be secured. To prevent the load from shifting in a 
lateral ‘direction on the bearing piece, iron stanchions 
ticd together with a plank at their upper ends must b2 
used as described in paragraph 12. 

19. A method of loading especially adapted to long lat- 
tice girders, which may be injured if loaded on moe 
than one car, is shown in Fig. 8. For loads of this char- 
acter four bearing pieces must be placed in pairs on the 
carrying car each pair being placed centrally above the 
bolster, with a distance apart of not over 5 ft. nor less 
than 3 ft.; they_must be fastened to the floor with bolts, 
as explained in paragraph 12, and the upright suppor s 
must have side braces. Braces or tie-rods must be <e- 
eured to the overhanging ends and to the bearing pieces, 
as shown in Fig. 17. Longitudinal motion must be pre- 
yented by the use of plates or clamps, as explained in 
paragraph 12. 

Loading of Two or Three Cars With or Without Idlers. 


20. Material which in length exceeds the limits given 
for the loading of one car must be loaded on two or 
three cars, as shown in Figs. 9, 10, 11, 12, 13, 14. 15 
and 16. With loads of this character the lading must 
never exceed maximums given in paragraph 26. The ccr- 
rying cars must always have all slack between them 1e- 
moved by the. use of spacing blocks, as described in detail 
*n paragraph 28, and the cars must be chained together, 
as explained in General Instructions, paragraph 7. 


21. Material loaded on gondola cars with drop ends cr. 


open ends or on flat cars, as shown in Fig. 9, must have 
one bearing piece not less than 10 ins. wide by 12 ins. 
deep secured to the floor of each car with two %-in. 
bolts. Lateral and longitudinal motions must be pre- 
vented in the manner described in paragraph 12. In the 
case of gondola cars, a clearance of at least 18 ins. be- 
tween the load and car sides must always be provided 
for curving. 

22. Material loaded on gondola cars without drop end 
doors, as shown in Figs. 10 and 12, must have bearing 
pieces placed on the top of the side boards, of the same 
size and secured in the same manner as described in 
paragraph 18. The lading must be secured from lateral 
and longitudinal motions as described in paragraph 12. 

23. Long flexible material, like plates, etc., must te 
loaded on four bearing pieces, as shown in Figs. 11 and 
12. The two center bearing pieces must, however, be 
2 ins. lower than the end pieces and have the flat iron 
% x 4 ins, secured on their upper side, either with spikes 
having countersunk heads or with two 4-in. laz-screws 
at each end; these iron pieces, which are intended to 
facilitate curving, must extend at least 1 ft. beyond each 
side of the lading and must be coated with grease. The 
bearing pieces must be secured to the car, and the ma'e- 
rial clamped together to prevent it from shifting, in the 
manner described in paragraphs 12 and 18. If loaded in 
gondola cars with drop end doors, the same clearance 


Fig. \4 
FIGS. 1 TO 14.-METHODS FOR LOADING STRUCTURAL MATERIAL ON CARS PROPOSED FOR ADOPTION BY THE MASTER CAR BUILDERS’ ASSOCIATION. 


paragraph 13, and low girders less than 3 ft. wide, may be 
loaded on single bolsters, provided that the weight car- 
ried by each car does not exceed one-half of its marked 
capacity. When double bolsters are used, the lower p‘ece 
must be securely fastened to the car floor, as described 
in paragraph 12, and must be not less than 6 ins. deep by 
18 ins. wide. King bolts, center bearings and side bear- 
ings must be used for either kind of bolster and both 
center bearings and side bearings for the upper bolster 
must move on corresponding bearings, secured either t9 
the lower bolster or to the floor of the car, as the case 
may be. When wrought iron plates are used for side 
bearings with single bolsters, the lower plate must be 
fastened to the car floor with countersunk screws or with 
two lag-screws at each end placed at least 12 ins. away 
from sides of bolsters. The girders must also be secured 
to the upper bolster with diagonal tie-rods or braces, as 


"XA" 3 spiked to Car. 
Oak Pieces, 34'%6 12, amped 

to Couplers with 2, %'Bolts, 
one.on each 


Wow 
 AkZ] 
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Figs. 18 to 21.—Methods for Blocking Cars Apart. 


shown in Fig. 17; if braces are used they must not be 
less than 3 x 8 ins. Diagonal side braces must be uscd 
between the top flange of the girder and the outer ends 
of the top bolster, as shown in Figs 15 and 16. When the 
lading consists of two or more girders standing side by 
side or lying on their sides, they must be securely fas- 
tened to each other as described in paragraph 12. 

25. The location of the bolsters depends upon the length 
and width of the girders, as well as upon their stabili y, 
and they should, if possible, be so placed that the leng.h 


*If more than four bearing pieces are required t) 
properly support the lading, ihe center pieces on each car 
must be provided with upright stanchions, as in [ara- 
graph 12. 
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of each overhanging end is not more than one-fifth, and 
the distance between the bolsters not less than three-fifths, 
of the total length of the girder. The following table gives 
locations of bolsters for girders of maximum length and 
width, based on clearance required on a 20° curve: 

60 x 8 ft.,or less, bolsters not less than 386 ft. bet. 
70 « 74 ft.,or less, bolsters not less than 42 ft. bet. 


80 x 6% ft.,or less, bolsters not less than 48 ft. bet. 
90 x 51% ft., or less, bolsters not less than 54 ft, bet. 


cen'‘ers 
centers 
centers 
centers 

In case of material of lesS8 width than 5% ft. but of 
greater length than 90 ft., applications must be made to 
the proper authority for special instructions. 

26. To prevent overloading the following 
must be adhered to: 

(a) When only one bearing piece is used and its location 
is near the center of the car, as in Fig. 9. Flat cars 
having only two truss rods, weight of lading must not 
exceed one-half of marked capacity of car. Flat cars 
haying more than two truss rods, and low side gondola 
cars, weight of lading must not exceed two-thirds of the 
marked capacity of car. 

(b) When only one bearing piece is used and it is located 
about. equal distance from center of car and cent r of 
truck, as on end car in Fig. 13. Flat cars having only 
two truss rods, weight of lading must not exceed two- 
thirds of marked capacity of car. Flat cars having more 
than two truss rods, also low-side gondola cars, weight of 
lading must not exceed three-fourths of marked capacity 
of car. 

(c) When only one bearing piece is used, and it is lo- 
cated at or near the center of the truck, as on center car 
in Fig. 18, and on end car in Fig. 14, or on top of sides 
on high-side gondola cars in Fig. 10, the weight of the 
lading must not exceed one-half of the marked capacity 
of the car. 

(ad) When more than one bearing piece is used on each 
car as in Figs. 11 and 12. Flat cars and low-side g ndola 
cars, weight of lading may equal marked capacity of car. 
High-side gondola cars, weight of lading must not excead 
three-fourths of marked capacity of car. 

27. The selection of cars to be used as idlers w:th loads, 
as shown in Figs. 13 and 14, must be govirned by 
paragraph 15 (a). 

28. The method of blocking cars apart, to be used when 
a load is carried on two adjacent cars, or when it is car- 
ried on two cars separated by an idler, is shown in Figs. 
18 and 21, inclusive. Figs. 18 and 19 represent both the 
cars with ordinary drawheads. Fig 20 represents one car 
with M. CG. B. coupler and the other car with crdinary 
drawhead. Fig. 21 represents both cars with M. C. B. 
couplers. In blocking cars apart they must first be 
separated by means of jacks until all the slack in the 
springs, couplers or links, if the latter are used, has been 
taken up; the spacing blocks must then be neatly fi:ved 
between the cars and secured in the manner shown. All 
wood used must be sound oak. 


regulations 
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THE NEW RIFLE FOR THE NEW YORK MILITIA. 


We show in the accompanying eut the breech 
mechanism of the Savage military rifle, which, as 
we stated last week, has just been selected by an 
able commission appointed to recommend an 
arm for the use of the New York State Militia. 
Twelve guns were submitted to the Commission 
for examination and tests, including such well- 
known weapons as the Lee and Winchester rifles. 
In reporting its decision the 
Commission gave the following 
high praise to the Savage gun: 


The Savage magazine rifle, lever 


breech and cocking the firing pin. The trigger 
cannot be pulled to release the firing pin until the 
lever is forced to its seat and the breech is en- 
tirely closed. After the piece is fired the lever 
is pushed down, which extracts the empty shell 
and throws it to the right. 

The magazine arrangement is remarkably com- 
pact and simple. The bulge or protuberance be- 
low the stock, which has been a feature of most 
magazine rifles, has been eliminated. An index 
shows at a glance the number of cartridges in 
the magazine. For military use it is believed 


that which shows the amount of the appropria- 
tions for different purposes. Unfortunately, the 
distribution is not complete, there being no means 
of telling, for example, to what the “deficiency” or 
the ‘‘miscellaneuos” appropriations are applied. 
The different colors which in the original showed 
the proportion of the Legislative appropria- 
tion devoted to the Agricultural Department, 
the Consular Service, the District expendi- 
tures, etc., we have been obliged to omit in our 
reproduction. 

It will be remembered that under the continuing 
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APPROPRIATIONS MADE BY CONGRESS FOR THE FISCAL YEARS, 1885 TO 1895. 


that a magazine containing a small number of 
cartridges is better than one with a large number 
as with the former the soldier will not be as 
likely to waste his stock of ammunition. 

The gun is made by the Savage Arms Co., of 
Utica, N. Y., to whom we are indebted for the 
illustrations given herewith. 
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THE EXPENDITURES OF THE UNITED STATES IN 
ELEVEN YEARS. 


We believe that most of our readers will be in- 
terested in an examination of the accompanying 
diagram, which we reproduce from a recent pub- 
lication of the Bureau of Statistics of the Treas- 


action, magazine holding five cart- 


ridges, in strength and fineness of 


parts, very close compliance with 
the eleven ‘‘salient points’ men- 
tioned in the instructions for the 


consideration of the Board by the 


Adjutant-General, ease of manipula- 


tion and general all-round excel- 


lence, won the unanimous decision 


of the Board of Examiners as being 


clearly the best military magazine 
rifle submitted for their examina- 
tion. We feel confident that with 
the Savage magazine rifle placed in 
the hands of the National Guard of 
the State of New York, a new life 
will be imparted to the art of target 
practice, great pride in the accuracy 
and beauty of the arm developed, and 
the very best weapon in the world 
for military purposes secured for 
their use. 


A.—Finger-lever. 


E.—Breech bolt. 
F.—Extractor. 


Our readers familiar with G.—Magazine carrier, 
7 s H.— Projection on receiver for 
small arms will, we presume, finger-lever. 
be able to understand the K.—-Sear. 


construction of the Savage gun 

from the accompanying drawing, 
the lever closed. The gun 
as a single loader or a magazine rifle as 
desired. Throwing down the lever opens the 
breech and permits the insertion of the car- 
tridge directly into the chamber, when the gun 
is used as a Single loader. The lever is then 
pulled up, forcing the cartridge home, closing the 


which shows 
can be used either 


BREECH IMECHANISI1 OF TOE eee ae MAGAZINE MILITARY 


EXPLANATION OF PARTS. 


B.—Catch on automatic cut-off, 
C.—Automatic cut-off. 


N.- Hammer. 

O.— Mainspring. 

P —Sear Screw. 

K.—Trigger. 

§.—Trigger safety projection. 
J.—Recoil shoulder, 

V.—Trigger and lever lock. 
Y.—Indicator hole. 


ury Department. It shows at a glance the in- 
crease in national expenditures from $140,000,000 
in 1885 to over $280,000,000 in 1891; and also the 
fact that since 1892 this increase has been very 
properly checked, although there are no signs 
that the total outlay or the expenditure per capita 
will be reduced to where it was in the early 80’s. 
The most interesting part of the diagram is 


contract system now in force, the River and Har- 
bor appropriation represents, perhaps, a half of 
the present expenditure for works of this class. 
Even with this increase, however, it will be seen 
that the money spent on public works is less 
than half the amount required to carry on the 
various departments of the government, which 
are covered by the term ‘Legislative.’ The next 
division to the right represents the amount spent 
for national defence, which will be seen to con- 
stitute nearly a fifth of the total national expen- 
ditures. Pensions, however, are responsible for 
the great bulk of the increase in our national 
expenditures during the past decade, having risen 
from $20,000,000 to a present annual payment of 


$150,000,000 in that time. 
certain that this item of expenditure will rapidly 


It seems practically 


decrease from now onward, though, with the 
chances of future pension legislation and the pos- 
sibilities of superannuation pensions being es- 
tablished in the civil service, it is doubtful whether 
the pension bill will be reduced to the figures of 
1885 for many years to come, if at all. 
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RECORD OF STEAM SHOVEL WORK; ANN ARBOR R.R. 


In a paper on “Improvement Work on the Ann 
Arbor R. R.,” *presented at the meeting of the 
Michigan Engineering Society, in 1895, Mr. H. E. 
Riggs described the improvement work which has 
been carried out by that railway, and the most gen- 
erally interesting part of the paper was the record 
of work done by steam shovels in cutting down 
the grades. This work has been done by the com- 
pany direct, using steam shovels of various makes, 
all having dippers of 1% cu. yds. capacity, while 
the material was plowed off the cars by a Barn- 
hart center unloader hauled by the engine of the 
work train. The following is an extract from the 
paper, and the discussion thereon. The first part 
of the table is the record of work done in 1894, by 
the Toledo, Ann Arbor & North Michigan Ry., 
while the second part is the record of work done 
during the season of 1895, when the road was re- 
organized as the Ann Arbor R. R.: 

The past season has been one of great activity, six 
shovels being at work, and for a greacer part of the time 
we have worked both day and night shifts. This fact 
has rather impaired the value of our statistics, as all of 
our measurements are based on actual pit cross sections, 
and it was absolutely impossible to separate day and night 
work. In making up the statement, a night’s work is 
counted as a day, thus affecting the average hourly out- 
put of the shovel. Another feature of uncertainty is the 


*“Michigan Engineers Annual;’’ 1896. Published by the 
Michigan Engineering Society; Secy., F. Hodgman, Cli- 
max, Mich, 


fact that the number of locomotives in attendance on the 
shovels varied from time to time, and the record of such 
movements was difficult to keep. The additional fact that 
no form of report was used, all data being compiled from 
daily telegraphic reports, made it impossible to secure 
as complete a record as was desired. 

With this general outline I would submit the table of 
cost. All figures represent cost of earth under the track, 
including all labor of shovel crew, train crew and track- 
men, fuel and supplies, but do not include any figures for 
rental of plant, repairs, or any charges for service of 
telegraph, station or other employees; nor do they in- 
clude engineering or superintendence (other than fore- 
man). 

It is to be regretted that there is not more literature 
on steam shovel work, the work of Mr. E. A. Herrmann, 
in Engineering News, some two years ago, being the most 
complete discussion I have seen. (This is now published in 
book form.—Ed.) Records of cost of such work, how- 
ever, are rare, and these are the most valuable information 
that can be had, for any one about to begin work of this 
nature. The steam shovel and its relation to railway 
reconstruction has been but little discussed, but this ma- 
chine has a great future of usefulness in the work of 
railways, as will be seen by the work done on the Ann 
Arbor R. R. 

The average cost for moving the material for the entire 
time will be about 14 cts. per cu. yd. The average haul 
was 2% to 38 miles. On one piece of work we hauled as 
high as 20 miles, and very little was hauled less than 
half a mile. The average haul would be fully three miles. 
The cost of the work would have been much reduced if 
we had had the advantage of a double-track railway, in- 
stead of working on a single track. It is hard to say what 
per cent., but the greater portion of our delays were 


RECORDS OF STEAM SHOVEL WORK. 
(Toledo, Ann Arbor & North Michigan Ry.) Season of 1894. 
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i Records of Steam Shovel Work (Ann Arbor R. R.) Season of 1895. 


———— 


caused by the interference of regular trains on the road. 
On the south end of the road, particularly south of Dun- 
dee, where we have the trains of our own road and those 
of the Cincinnati, Jackson & Mackinaw Ry., we have had 
about 50 trains per day and the delay was considerable. 
We had one or two instances in the district where we did 


not average over 3% hours work out of a ten-hour day. 
_F#{[_OGF#PMCPHen—w= dd ~* B 


LEGAL DECISIONS OF INTEREST TO ENGINEERS. 
Right to Trim Overhanging Trees. 


A traction company authorized by the city to erect 
its trolleys has the right to top the branches of trees 
overhanging the street when such act is reasonably ne- 
cessary for the passage of its wires.—Dodd vy. Consor. 
Traction Co. (Supr. Ct. of N. J.) 31 At. Rep. 980. 


Liability of Municipal Officers. 


Municipal officers will not, in the absence of malice or 
culpable negligence, be personally liable for damages 
caused by constructing a sewer across private premises 
under the authority of the city.—Parks v. City Council 
of Greenville. (Supr. Ct. of So. Car.) 21 S. E. Rep. 540. 


Contract for Street Lighting. 


A city, before the expiration of its contract with a 
gaslight company for street lighting, discarded the use of 
gas, and adopted electric light. The gas company contin- 
ued to light its street lamps and sued for the gas so con- 
sumed. Held that it could not recover, its remedy being 
only for the breach of the contract.—City of Newport v. 
Newport Light Co. (Ct. of App. of Ky.) 30 S. W. Rep. 606. 


Damages Not Limited to Bill Presented. 


Where a party having sustained a personal injury for 
which he claims that a city is liable, presents his bill 
to the city council for allowance, and is by it disallowed, 
he may sue for and recover all damages sustained, though 
such damages exceeded the amount claimed in the bill, 
and on such judgment recover also costs.—Oklahoma City 
vy. Walsh (Supr. Ct. Ok.) 41 Pac. Rep. 598. 


Removal of Snow by Street Railways. 


A city ordinance providing that when snow falls of a 
sufficient depth for sleighing, no snow plow shall be al- 
lowed on the tracks of a street car company, and that it 
shall not remove snow from its track without the con- 
sent of the superintendent of streets or mayor, does not 
prohibit the use of snow plows when the consent of the 
proper officer has been obtained.—Ovington v. Lowell & 
S. St. Ry. Co. (Supr. Jud. Ct. of Mass.) 40 N. E. Rep. 767. 


What Must Be Shown to Recover Damages. 


Where the evidence shows that one’s premises abutting 
on an elevated railway had increased in value since the 
road was built, he cannot recover for damages to such 
premises caused by construction and operation of the 
road, unless he shows that there has been a general ad- 
vance in the value of property in the neighborhood, not 
attributable to the road, of which he was deprived by the 
construction of the road.—Beck v. Brooklyn El. R. Co. 
(Supr. Ct., Gen. Term, 2d Dept.) 33 N. Y. Sup. Rep. 764. 


Liability of City for Failure of Duty by Board of 
Health. 


The duty of keeping the streets clear of putrid and other 
substance offensive to the sense of smell, and which tends 
to imperil the public health, devolves, under the charter of 
the city of Atlanta, upon the board of health of that city; 
and the functions of this department of the city govern- 
ment being governmental, and not purely administrative 
in their character, it follows that if, in the exercise of 
such functions, and in the discharge of the duties de-~ 
volving upon this department, a private citizen is in- 
jured by the negligence of one of its servants in and 
about such work, no right of action arises against the 
city. In order to exempt a city from liability, it is not 
sufficient to show that the particular work from the negli- 
gent performance of which by the servants of the city a 
citizen was injured was being performed under the di- 
rection of the health authorities, but it must be shown 
that the particular work so being done was connected with 
or had reference to the preservation of the public health. 
If the health department were engaged in clearing away 
or removing obstructions from the street which in no 
way endangered the public health, the responsibility of 
the city then would rest upon the rule of liability for 
the work connected with repairing and keeping in order 
the public highways. It can make no difference in prin- 
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Mill Building.—The mill building is 362 ft. 2 ins. 
long and 160 ft. wide, with a 45x100 ft. annex 
on the east side for the power plant, which runs 
the various wood working machines. Fig. 18 shows 
a transverse and a part longitudinal section, 
which give the roof trusses and other iron work in 
outline. A row of columns, 40 ft. apart, extends 
the length of the building at the center and car- 
ries a longitudinal truss. The roof trusses are 
spaced 20 ft. apart and connect at the center al- 
ternately with the columns and with the longitu- 
dinal truss. Fig. 19 shows the details of both 
styles and connections, and the column construc- 
tion. At the outer ends the roof trusses rest on 
the walls to which they are anchor-bolted through 


moisture on the under side of the glass, and these 
skylights were designed to avoid such trouble. 
The interior arrangement of the building is sim- 
ple. At a distance of 120 ft. from the south end, 
the building is divided by a transverse brick fire- 
wall, having double doors of %-in. sheet iron. 
This portion of the building is divided by wooden 
partitions into a truck shop, 120x 60 ft., a cab- 
inet shop, 120 x 60 ft., and an upholstering shop, 
120 x 40 ft. North of the fire wall the building is 
devoted to general wood working machinery. In 
the annex or engine house are a 400-HP. Sioux 
City Corliss engine for running the machinery, 
and a 20 x 30 ins. duplex Rand air compressor, ca- 
pable of furnishing 1,800 cu. ft. of free air per 
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FIG. 18.—TRANSVERSE AND PART LONGITUDINAL SECTIONS OF MILL BUILDING SHOWING FORI OF FRAMING. 


oblong holes to allow of motion due to expansion. 
The purlins are 8 x 12 ins. x 22 ft. timbers, placed ° 
at panel points, and the jack rafters are 2 x 6 ins. 
timbers spaced 2 ft. c. to c. and covered with 6x 
14% in. matched sheeting covered with ‘‘Actinolite”’ 
composition roofing. Fig. 20 shows the construc- 
tion of the longitudinal truss and also the longitu- 
dinal ridge truss of the skylight frame. Other 
details of the skylight framing are shown by Iig. 
21. The trussed purlins indicated by Fig. 18 in 
outline are of the same character of construction 
as the longitudinal center truss. 

Besides the lantern or ridge skylight there is a 
row of smaller roof skylights on each side and oc- 
cupying the space between panels three and four 


minute compressed to 150 Ibs. pressure with 80 
lbs. steam pressure.’ This air is piped to all parts 
of the shops and grounds for various purposes. 
The heating apparatus for the building is also 
located in the engine house. 

It may be noted before leaving the description 
of this building that the location and arrangement 
of the tracks entering it and all the other build- 
ings as well, were shown on the general plan of 
the whole shop plant, published in our issue of: 
June 18. Details of the track and floor construc- 
tion for the mill building, however, are shown by 
Fig. 24, this floor being the same in its general 
features as that for the passenger car repair shop 
described further on. 


gether with the columns, support the roof trusses 
at the center. The columns are spaced 40 ft. 
apart and the roof trusses 20 ft..apart. Fig. 25 
shows the general design of the roof trusses, lon- 
gitudinal trusses and longitudinal trussed pur- 
lins, and the interior view, Fig. 23, will aid to an 
understanding of the general arrangement and 
construction of the same parts. 

The top chords of the roof trusses have a trian- 
gular lateral bracing and carry Z-bar purlins 
upon which are the wooden jack rafters, sheeting, 
and “Actinolite’? composition roofing as in the 
mill building. The building also has the ridge 
lantern and side skylights, but the latter instead 
of being raised as in the mill building are flat. 
Altogether 2-7 of the roof area is glass and as 
a consequence the interior of the building is very 
light, as will be seen from Fig. 24. 

The interior of this building is not subdivided, 
it being devoted entirely to one use, namely, pas- 
senger car repairs. A series of 18 parallel tracks 
with a capacity of 36 cars at one time cross the 
building transversely and onto these the cars are 
run for repair. Fig. 25 shows the track and floor 
construction. Between each pair of tracks the 
floor space is given up to racks and benches and 
to the use of the workmen, as shown by Fig. 24. 
This view also shows the piping for the heating 
system, the system of side doors, and minor de- 
tails of construction and equipment. 

These side doors are deserving of further men- 
tion, and in Fig. 26 are shown one type of double 
door and a push car door. The doors of the sec-_ 
ond type are of the same dimensions, but the con- 
struction is different, they being divided trans- 
versely about midway up, so that the bottom half 
can be opened independent of the top half. Owing 
to this construction the suspension rods extend 
from the top outside corners to the bottom inside 
corners of the upper doors only. The bottom win- 
dows also, instead of being the same size as the 
top windows, 4 ft 64% ins. x4 ft. 6% ins., are only 
2 ft. 54% ins. x4 ft. 64% ins. There is also no 
wicket door in the main doors. Altogether there 
are 21 doors of this type, 14 of which are in the 
mill building. 

Passenger Car Paint Shop.—This building is lo- 
cated just east of the passenger car repair shop, 
and is of the same size. A transfer table between 
the two buildings provides for the easy transfer 
‘of cars from one to the other. The framework of 
the building is also very similar in all respects 
to that of the passenger car repair shop. About 


FIG. 24.-INTERIOR VIEW OF PASSENGER CAR REPAIR SHOP. 


of the roof trusses, as shown by Fig. 18. The de- 
sign and construction of one of these roof sky- 
lights are shown by Fig. 22. This drawing gives 
the construction in such detail that further de- 
scription of that feature is unnecessary. This 
form. of skylight was adopted on account of the 
flatness of the roof which made the ordinary form 
of flat skylight undesirable. Experiments showed 
that a slope of 1 in 4 at least was necessary to 
prevent the gathering and dripping of condensed 


It is almost unnecessary to say that this build- 
ing is used for preparing all timber used in the 
car repairs, it being sawed, planed and otherwise 
worked into shape here. Push car tracks connect 
it with the dry kiln and dry lumber storage house 
which are described further on. 

Passenger Car Repair Shop.—This building is 
the same size as the mill building, 362 ft. 2 ins. 
x 160 ft., and, as in the mill building, a center row 
of columns carries a longitudinal truss, which, to- 


one-half of the roof area is glass, making it very 
light. 


At the north end of the shop there are three 
to cleaning — 
brass work and car fittings; to the storage and 


small rooms, devoted, respectively, 


mixing of paints, and to the storage and prepara- 
tion of varnish. The main portion is crossed 


transversely by 17 parallel tracks, on which the 


cars are stored for painting. The track and floo 


construction are shown by Fig. 27, Owing to the . 
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large amount of water used in washing and the 
drippings from the cars this floor is of concrete 
and so troughed that drainage is rapid to the 
sewer pipes underneath it. These sewer pipes run 
lengthwise of the building, one near each side and 


by the specifications, soft steel for rivets and me- 
dium steel for all other parts. All steel was re- 
quired to be made by the open hearth or Bessemer 
process, and to contain not more than 0.1 of 1% 
of phosphorus or 0.6 of 1% of sulphur. In tests 
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one at the center. On the lines of these pipes 
there are open gratings and connecting pipes be- 
tween the rails of each track, and also at the cen- 
ter of the floor spaces between tracks. Midway 
between the side and center lines of pipe the floor 
is crowned. 

Freight Car Repair Shop.—This building is 502 
ft. 2 ins. long and 100 ft. wide, and the roof trusses 
span it from wall to wall without intermediate 
columns, as is shown by the interior view Fig. 28. 
The ridge lantern is the same as for the other 
buildings described, and the roof skylights are of 
the raised trapezoidal type already described for 
the mill building. Four tracks run lengthwise of 
the building which is not subdivided. Fig. 30 
shows the track and floor construction. 

The tracks in the building have a capacity of 44 
35-ft. cars at once, and here all of the heavy re- 
pair work will be done. The yard tracks at the 
west end of the building will also be used for 
cars needing light repairs. Both this shop and 
the passenger car~repair shop are thoroughly 
fitted with pipes for compressed air, which will 
be used to operate jacks, hoists, and such other 
power appartus as may be used. 

Dry Kiln.—This building calls for attention 
chiefly on account of the system of drying used. 
At one side of the building is a small annex in 
which are located a Sturtevant heater and fan of 
the construction described farther on under the 
head of Heating System. From this heater a large 
supply pipe passes transversely across the puild- 
ing underneath the floor near one end. Right an- 
gle branch pipes, six in number, convey the hot 
air from the main pipe and discharge it through 
the eighteen 15-in. openings in the floor. At the op- 
posite end of the building the hot air is exhausted 
into ducts which lead it back to the heater again, 
or it is sent to the outside—if rapid drying is de- 
sired. The lumber is run into the building on spe- 
cial tracks, and then subjected to the circulating 
hot air until seasoned. It will be seen that the 
system described is the well-known “Sturtevant 
Patent Progressive Lumber Dry Kiln,” of the B. 
F. Sturtevant Co., of Boston, Mass. 

Dressed Lumber Storage House.—This building 
ealls for no extended description. It is used to 
store seasoned and dressed lumber and is 100 ft. 
long and 75 ft. wide. 

Steelwork.—The general design of the _ steel 
framework for the different car shops has been de- 
seribed, Two classes of material were called for 


* 


é- 20'0"- 


Cross 


‘7 


%K-- 200"--> 


ae te ih 60'0” Pa Aces sede nes erarcwcsqsbienn > 
ocction, 
FIG. 23.—TRANSVERSESAND PART LONGITUDINAL SECTION OF PASSENGER CAR REPAIR SHOP. 


of 34-in. diameter bars it was to show the follow- 
ing results: 


Ult. strength,lbs. Min. elastic Per cent. 


\—-per sq. in.-—, limit, Ibs. Re- 
Max. Min. per sq. in. Elong.duc. 
Medium steel. .. .66,000 58,000 38,000 20: a4 
Soft ‘steel, 2.0.0... 58,000 50,000 80,000 28 50 


shops introduce a problem in heating which 
could be solved only by a very extensive and ef- 
ficient plant. After full consideration it was de- 
cided to adopt the B. F. Sturtevant Co.’s hot 
blast system, the essential features of which is 
well-known consist of the steam coils, the air duct 
leading all over the building to be heated and the 
blower or fan for forcing the hot air through the 
duct. The advantage claimed for this system is 
that the air is kept in motion and does not be- 
corre robbed of its heat by coming into contact 
with cold walls, and othe: large exposed surfaces. 
The hot air is discharged near the floor, and in 
ascending is claimed to give an even temperature. 

The details of the heating system differ some- 
what in each building, but the general design is 
the same for all. Referring to Fig. 23, showing 
the interior of the passenger car repair shop, it 
will be seen that two large air pipes pass length- 
wise of the building, one on each side of the roof. 
These two pipes are carried by the roof trusses, 
and from them at intervals pipes extend at right 
angles along the roof slope to the side walls and 
then bend down by means of an elbow. Hot air 
from the two main pipes is thus discharged near 
the floor at the side walls. 

The heating apparatus proper consists of a rec- 
tangular system of steam coils inclosed in a box, 
one end of which is open for the entrance of air, 
and at the other end of which is placed the fan or 
blower. This blower is operated by an independ- 
ent engine which exhausts into the steam coil and 
supplies the heat necessary to warm the air. The 
operation is obvious. Air is sucked into the box 
between the steam coils and then forced into the 
system of supply pipes. In the paint shop the air is 
taken from the outside to secure the best possible 
conditions for drying paint, but in the other build- 
ings it is taken from within and thus is simply 
circulated about therein. In the freight car re- 
pair shop the fan is 20 ft. 5 ins. high and 5 ft. 
wide, and is run by a 8X20 ins. engine. The coil 
has 12,000 ft. of 1l-in. pipe. In the other three 
car shops the fans are 20 ft. 5 ins. high and 6 ft. 
wide, and are run by 111416 ins. engines. The 
heating coils each have 14,500 ft. of 1-in. pipe. 


FIG. 28 INTERIOR VIEW OF FREIGHT CAR REPAIR SHOP. 


The usual bending and drifting tests and a 
chemical analysis were also required. All mate- 
rial was inspected before shipment. Before leav- 
ing the mill all material was cleaned and given a 
coat of raw linseed oil, and after erection it was 
given two coats of paint. 

The steel was furnished by Carnegie and manu- 
factured by the American Bridge Works, of Chi- 
eago, Ill. 

Heating System.—The immense areas of these 


In a previous paragraph the heating plant for the 
dry kiln has been described. 

In the foregoing paragraphs, and in the two ar- 
ticles preceding the various structural features 
of the great shop plant of the Illinois Central R. 
R., at Burnside, Ill., have been described. The 
study of-the drawings presented furnish many 
suggestions for thought which have not been men- 
tioned, however, and in our editorial columns 
some of these have been considered. 
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The deficient force of the 
partments of many of our cities is brought to 
mind by some comments in the ‘Call,’ of New- 
ark, N. J., regarding the size of the engineering 
corps in that city. Recent severe storms in New- 
ark have greatly overtaxed the facilities for the 
removal of surface drainage. The ‘‘Call’’ states 
that the lack of proper drainage facilities has 
caused much loss to individual property owners 
and the city as a whole, and discusses the demand 
for larger storm sewers, the overhauling of gut- 
ters, and the protection of walks and cellars. In 
speaking of the work that should be done it calls 
attention to the need of a larger engineering staff 
as follows: 


The real obstacle to this is in the engineering depart- 
ment. There are excellent workers in this branch of the 
city government, but it is absurdly inadequate in the 
number of men and in the amount spent for engineering 
purposes. The city is, for instance, required at the pres- 
ent time to maintain a constant engineering sup:2rvision 
over the water-works, both as regards the old construc- 
tion and the new. This will continue after the city has 
acquired full control, and is likely to grow greater. It 
now takes most of the time of the chief engineer and on2 
assistant. For the rest of the force there is the sewerage 
system, the paving, the grading and opening of s‘reets 
and a thousand and one details. How the two or three 
men available now manage to get through with the work 
it is hard to guess. That they could do more, yet do it 
thoroughly, no one believes. The city has never been 
willing to spend enough money in this’ line. and it is 
proving an expensive economy. More liberal ideas should 
control, and with the enormous amount of work und:r 
way or impending, the subject can not be considered to> 
soon. 


city engineering de- 


When a daily paper urges an increase in the en- 
gineering force of a city it may be pretty gen- 
erally assumed that such an increase is needed, 
but it is only fair to say that this particular paper 
discusses public improvements with unusual dis- 
cernment. 

We shall not venture to discuss the needs of 
Newark, but the representations made by the 
“Call” are entirely in accord with the conditions 
in many other localities. Happily there are a 
growing number of instances where the economy 
of employing a sufficient number -of competent 
engineers is recognized, and where it is also per- 
ceived that the only way to get and keep good 
men is to pay them ample salaries. Where large 
sums are being paid out yearlyfor public improve- 
ments a thoroughly competent engineer will save 
a city daily the difference between the yearly cost 


of his services and those of an incompetent man. 
Where not enough engineers, even of anindifferent 
character, are employed, the saving might be 
even more marked if such folly were abandoned 
and the right course pursued. 

Vast improvements are being made in methods 
of carrying out all classes of public works. The 
municipality that does not employ engineers thor- 
oughly abreast of the times is continually liable 
to adopt discredited methods. These will lead 
to heavy yearly charges for a time, and then have 
to be abandoned, where the proper course would 
have meant light annual cost for maintenance 
and long years of useful service. In engineering, 
if anywhere, ‘“‘the-best is none too good.’ There 
is here, as elsewhere, a limit to what one man can 
do and do well. 

= ae 

Possible further economies in railway operation 
and in railway service are the subject of a good 
deal of discussion at the present time, when com- 
petition and bad financial conditions are com- 
bining to reduce railway earnings, and such con- 
ditions are a spur to good managers to devise 
new methods by which they may legitimately 
reduce expenses and work the equipment more 
economically without reducing the efficiency of 
the service. The Erie R. R. has recently intro- 
duced two somewhat notable improvements in 
operation which may be expected to produce a 
decided economy. In the first place it has 
adopted the system of rating freight trains on a 
tonnage basis, instead of by the number of cars. 
This system has been very much discussed of late 
and the discussion has shown that under the or- 
dinary practice there is no uniformity in 
the train loads, since a large proportion 
of the cars contain but a very small per- 
centage of their freight carrying capacity, 
so that an engine hauling its full complement of 
cars may be loaded far below its economical ca- 
pacity, while the dead load of the train is out of 
all proportion to the paying load which it carries. 
Under the new system the cars are, as far as is 
consistent with prompt and efficient service, load- 
ed to the proper capacity, and the weight of the 
freight in each car is made out on the way bills, 
so that the men in charge of making up the trains 
can readily see how many cars may be attached 
to a certain class of engine. This system is found 
to work very well and very smoothly, even with 
connecting roads, and it not only tends towards 
economy in general operation, but also enables 
the locomotives to be worked under conditions 
more favorable to economy and efficiency of the 
motive power equipment. 

SPARS 

The second improvement above noted is directly 
in connection with the economical operation of 
the motive power equipment, and consists in 
doubling the run of the passenger engines from 
Jersey City. Formerly one engine hauled a 
through train from Jersey City to Port Jervis, 
88 miles, and then another engine took the train 
on from Port Jervis to Susquehanna, 104 miles. 
Now, however, one engine makes the through run 
of 192 miles, and it is easy to see that a consid- 
erable economy in fuel consumption may be ex- 
pected, since the longer the engine is kept in reg- 
ular service on the road (that is to say, the longer 
its straight run) the less will be the amount of 
fuel lost in banking and rekindling the fires. If 
an engine makes a run of 88 miles and then goes 
into the yard or round-house to wait for some 
hours before going on the road again, it will 
manifestiy be handled to less advantage as a ma- 
chine than if it makes a run of 192 miles before 
laying up. As-to the question of repairs, there 
seems to be no reason why these should be in- 
creased; in fact the boiler is likely to be less se- 
verely strained if worked uniformly for a greater 
period of time between the banking of the fire. A 
few years ago, when the Strong locomotive, with 
double corrugated flue furnaces, was being tried 
on different roads, one of the claims made for it 
was that the use of two independent fires enabled 
the fires to be kept bright and the grates clean 
for a much longer run than was practicable with 
the ordinary locomotive having but a Single fire. 
This engine, on one occasion, made the through 
run of over 409 miles, from New York to Buffalo, 


over the Erie R. R., hauling the regular day ex- 
press, and returning with the eastbound express 
on the next day. The number of men required to 
feed the fires, to tend the doors, and to pass the 
coal down to keep a supply on the tender deck, 
made the run of little moment from an economical 
point of view, the experiment being mainly with 
a view to showing the practicability of increasing 
the direct run of locomotives. If an ordinary en- 
gine with its regular crew can successfully make 
a run of 192 miles instead of 88 miles, it probably 
means that another element in economical opera- 
tion has been introduced. It is not improbable 
that the runs of freight engines on the Erie R. R. 
may be increased in the same way. 


We are informed that the bridge which fell un- 
der an electric car of the Dayton Traction Co., on 
July 1, as noted in our issue of July 9, was not 
a wooden structure but a new steel bridge. What 
the merits or demerits of the structure may have 
been, we do not know; but it is evident that a 
steel truss is not proof against the impact of a 
derailed car, and that this accident ought not 
to be passed over merely as another case of a 
weak and flimsy bridge falling under a load. The 
lesson which these and other recent accidents 
ought to carry to engineers is that proper guard 
rail protection should be provided on all through- 
bridge spans crossed by electric railways to pre- 
vent a derailed car from running into and wreck- 
ing the trusses. 

a Eee 
THE ARRANGEMENT AND CONSTRUCTION OF RAILWAY 
SHOP PLANTS. 


Division of labor is to-day recognized as an es- 
sential characteristic of manufacturing. It has been 
found that in no other way can production be made 
so rapid and so economical in material and la- 
bor. To produce a manufactured article a number 
of processes are required, each different from the 
other, in the appliances used, and the character of 
skill required of its working force, but all co-op- 
erating to the same end—the production of a sin- 
gle, complete, marketable article. In designing a 
manufacturing plant, then, it follows that this 
differentiation of appliances and manual skill must 
be recognized if the best use is to be made of the 
mechanical power and the cunning of workman- 
ship, of its equipment of machines and men. The 
railway shop plant is a kind of manufacturing 
plant, and the same principles which apply to 
the successful operation of other manufacturing 
plants apply to its operation. 

On another page we conclude the description 
of the shop plant of the Illinois Central R. R., at 
Burnside, Ill., one of the largest and most modern 
plants of the kind in this country. In view of 
these facts it has seemed profitable to consider 
briefly some of the salient features of good con- 
struction and arrangement which that plant 
seems to exemplify, and to draw from them such 
lessons as may be profitable in the light of the 
conditions usually governing the construction of 
such plants. 

Perhaps the first question which comes up in 
the construction of a railway shop plant is its lo- 
cation. We have already discussed this question 
at length in relation to general manufacturing 
plants, in our issue of April 9, but the conditions 
with railway shop plants are somewhat different. 
Their products are not for the general market. 
Like the repair shops of a manufacturing estab- 
lisament, railway shops are merely an accessory 
to the various processes necessary to produce the 
marketable material, which is for railways safe 
and rapid transportation of passengers and 
freight. The location of the plant, then, has to be 
considered only in respect to the question as to 
how it will best subserve the demands of the rail- 
way to which it is an adjunct. Only in so far as 
that location affects its ability to produce market- 
able transportation is the railway company con- 


cerned with the industrial and market conditions — 


of the country in general in selecting the location 
for its shops. 
How to subserve best his own particular con- 


ditions is then the thing which the railway man- 
The factors which enter 
into this problem are many, but we think they | 


ager has to consider. 


may be gathered under the following heads: (1) 


~ 
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Convenience of location in respect to the accom- 
modation of the system as a whole; (2) Conven- 
ience of location in respect to the centers of sup- 
ply of material and labor; (3) Advantages of lo- 
cation in respect to cost of land and buildings, 
facilities for extension, taxes, etc. 

The relative importance to be given to each of 
the above considerations will evidently be differ- 
If traffic were 
equally dense and important on every part of the 
system, a central location of the shop plant would 
theoretically, accommodate best the system as a 
whole. But traffic is not equally dense and im- 
portant on all parts of hardly any railway sys- 
tem. Moreover a central location may be very in- 
convenient to the centers of supply of labor and 
material. Again, in the infancy of the system the 
headquarters of the officials and the earlier shops 
may have been located at a point far from the 
center of the system as it now exists. These con- 
siderations may be important enough to deter- 
mine the location of the general shops at the ex- 
treme end of the system, even to the extent cf 
compelling a greater expenditure in establishing 
division shops. 

The consideration of the advantages of location 
with respect to cost of land and buildings, facilities 
for enlargement, etc., necds to be kept separate 
from the others, for there are certain factors in 
the construction of railway shops which remain 
constant irrespective of location as determined 
by other conditions. Perhaps the most important 
of these is space. Great space is a necessity in 
railway shop plants: (1) because the things to 
be handled—cars and locomotives—are of large 
size, and (2) because their weight and size pro- 
hibit the use of multiple storied buildings. Sin- 
gle story buildings are a practical necessity, and 
increase of floor space in them means absolutely 
an increase in their ground area. The bearing of 
this condition upon location is obvious. The shop 
plant must be situated where land is cheap and 
taxes low. This means, aside from exceptional 
cases, that the location must be outside of our 
larger cities, There may be cases, of course, 
where the railway. company has ainple space for 
shops within a large city, space secured when the 
city was young and land cheap, but this is not 
often the case. The area of high priced city land 
available to most railways is too valuable for 
freight yards and terminals to be given up to shop 
plants which can just as well and perhaps better 
be located elsewhere, 

A case in illustration of this is the Illinois Cen- 
tral Ry., whose new shop plant we have been de- 
Seribing. This company holds property within 
the city of Chicago, the extent and value of which 
is exceeded by the city land held by few other rail- 
ways. Until 1892, a part of this land had been 
occupied by car and locomotive shops, but in- 
creased traffic demanded larger terminals, and 
larger terminals required the use of the land oc- 
cupied by the shops. The result was that the 
shops were removed outside of the city a dozen 
miles. The gain was a better location for the 
shovs ard the freedom of the land’*once occupied 
by them for more valuable purposes. 

Let us consider this location in the light of some 
of the other considerations which have been men- 
tiored above. Chicago is at the extreme limits 
of the Illinois Central Ry. system—at the extreme 
north of its southern line and at the extreme east 
of its westward line. General shops at Chicago 
Were equally available to both lines. This city 
was, moreover, the headquarters of the official 
force of the road, it is a great center of supply 
for coal, lumber and iron, and the home of nu- 
mercus men skilled in mechanical pursuits. 

This consideration of questions affecting the 
location of railway shop plants might be pro- 
longed, but it is our purpose here to discuss more 
particularly the principles soverning the arrange- 
ment and construction of such a plant after the 
location has been decided upon. The best ar- 
rangement and construction to be adopted in a 
particular plant depends, of course, upon the char- 
acter of the work it has to do, but a certain 
broad principle governs the arrangement and con- 
struction of all plants, and it is the concentration 
and Srouping of buildings and equipment to se- 
cure a systematic and efficient division of labor. 
In a general repair shop for a railway there are 


two classes of work widely different in many re- 
spects, but at the same time having many points 
of similarity, viz.: the repair of locomotives and 
the repair of cars. There are also certain pro- 
cesses and kinds of work equally common to both 
classes. It is known that in locomotive work 
there are several processes, viz.: blacksmithing, 
boiler making, machine work, erecting, and sev- 
eral minor processes. Likewise in car work there 
are blacksmith work, wood work, carpentry, erect- 
ing, painting and minor processes. It is evident 
that the similarity between any two pro- 
cesses of locomotive work is generally closer 
than between the processes peculiar to lo- 
comotive work and those peculiar to car work. 
Further, it is evident that the different processes 
of boiler work are more closely related than the 
processes of boiler work and machine work in 
their entirety. Applying the broad principle sta- 
ted above, the first point to be considered then is 
the differentiation of the various structures of the 
plant to suit the conditions of the various pro- 
cesses. The first broad differentiation is the group- 
ing of the buildings, the second is the selection of 
the proportionate space and arrangement of the 
buildings in each group, and the third the inte- 
rior arrangement of each individual building to 
suit the werk to be done in it. Equally important 
with the above is the arrangement of the track 
system to furnish short and easy transport from 
one building to another, and an adequate provi- 
sion for future extensions of the plant. 

It is not the purpose here to discuss in detail 
the best method of grouping, and sub-grouping 
railway shop plants, because the conditions will 
require different forms in nearly every case. 
What it is wished to emphasize is the desirability 
of careful attention to this feature. The Illinois 
Central Ry. shops furnish a good example of this 
attention to the division of labor and grouping of 
buildings and are deserving of study for that rea- 
son. The points to be noted particularly are: (1) 
The separate grouping of the car shops and loco- 
motive shops, with the buildings common to both 
between them and equally available to either; (2) 
in each group the location of the buildings be- 
tween which communication is most frequent 
nearest to each other, and the provision of spe- 
cial facilities for transport; (3) the adoption of 
systematic provisions for transportation, sewer- 
age, water supply, fire protection, lighting, etc: 
so as to concentrate the power machinery and 
collateral apparatus and to economize in the labor 
force required for their operation. 

Turning to the individual buildings for railway 
shop plants, there are several requirements to be 
considered in their construction. Such construc- 
tion must be chosen as to develop and _ utilize 
the best abilities of the workmen as well as of 
the machinery. The requirements to this end are 
ample floor area, the avoidance of unproductive 
travel and of floor spaces not open to immediate 
observation, abundant and uniform lighting, ef- 
ficient heating and good ventilation and sanita- 
tion. As railway shops must of necessity be sin- 
gle story buildings, ample floor area is to be se- 
cured only by buildings of great lateral dimen- 
sions. This gives the best possible conditions for 
abundant and uriform lighting and good drain- 
ange and ventilation, but not so good conditions 
for easy heating nor for overlooking the workmen 
and avoiding unproductive travel. 

By the liberal use of skylights a single story 
shop can be made almost as light as outdoors 
and there is little limitation to the use of such 
lights up to half the area of the roofs with the use 
of wire glass and the proper construction of the 
skylight frames. By making a portion of these 
lights movable, ample ventilation is secured. The 
questions of drainage and sanitation are also sim- 
plided. With the proper gratings, catch basins 
and crowning, the floors can be flushed clean with 
a hose and all drippings of grease and water ade- 
quately disposed of. 

The difficulty of easy heating makes it a feature 
to be looked after only the more carefully. It is 
too often the case that the difficulty is met in 
railway shops by burning more coal rather than 
by installing an efficient heating system. Not 
many months ago in a discussion before a promi- 
nent railway club a well known superintendent 
of motive power made the statement that he did 


not think there was a shop on his system which 
was economically heated. Crude appliances in- 
stalled and added to in a haphazard manner were 
the cause. Many other roads are suffering in the 
Same manner. In the thoroughness of their heat- 
ing system the Burnside shops of the Illinois Cen- 
tral R. R. stand as a monument of good sense 
and good engineering among railway shop plants 
in this country, as well as in their lighting, their 
drainage, and their other appliances for providing 
for the sanitary needs of the working force. 

These points are mentioned here not alone be- 
cause of their humanitarian desirability but be- 
cause experience has shown that they mean again 
in dollars and cents by furnishing the best con- 
ditions for effective and rapid work. Take an il- 
lustration: it may seem of little moment whether 
the floors of the pits in a round house are crowned 
or dished as far as efficient drainage alone is con- 
cerned, but a man works dry shod in one and 
slops around and wastes time in keeping out of 
the water in the other. So it is often with other 
details of construction, but further than this, the 
effect of a clean, well lighted, well ventilated, well 
sewered and generally comfortable shop on the 
health, habits and disposition of the workmen can 
but be wholesome. This is a thing which has been 
learned by our most progressive manufacturers, 
many of whom go to almost excessive lengths in 
this direction, but a too small number of railway 
managers give it their attention, if we may judge 
from their shops. 

Another important feature of shop construction 
is the interior arrangement. The best modern prac- 
tice inclines toward single floor shops with as few 
dividing walls and partitions as possible. The 
reason for this is threefold, the lighting is better, 
unproductive travel is reduced, and the workmen 
are directly under the eye of the foreman from 
every part of the building. Probably the maxi- 
mum division allowable is the separation of dis- 
tinctly different departments, and When on the 
same floor and unless for good reason privacy is 
necessary it is an open question whether separ- 
ating partitions are advisable even to this extent. 
The machine shop of the Burnside plant is open 
from one end of the building to the other. Even 
the office of the superintendent and foreman is a 
polygonal cabin with windows on all sides so that 
it affords a conning tower from which all points 
of the shop are visible. In railway shops the con- 
venient obscurities of cars and locomotives are 
frequent enough temptations to loitering work- 
men without taking trouble to provide them in the 
shape of partitions, even if such construction was 
not objectionable for other reasons. It may seem 
to some that disproportionate stress is laid upon 
the interior arrangement of the shop in its re- 
lation to securing the best abilities of the men, but 
we believe that the experience of the best shop 
construction and practice will testify 
portance of this feature. 
directly dependent upon the 
attention to duty of the workmen, and anything 
that acts to keep these faculties at the highest 
point acts to increase production. 

Little has been said thus far about the purely 
structural features of the building construction in 
railway shop plants. Generally these are simple. 
The large area of roof and the provision for shaft- 
ing, traveling crane tracks, and supports for hoists 
and suspended machinery are about the only 
things which introduce complexity. In the or- 
dinary railway shop building the roof trussing is 
simplified and lightened by the frequent use of in- 
terior columns, which are also necessary for the 
support of the crane tracks and overhead ma- 
chinery. Heavy hoisting and conveying machinery 
in the shape of bridge cranes, air and steam hoists, 
etc.,is almost a necessary requisite of the locomo- 
tive shops and adequate provision should be made 
for them in constructing the framework, even 
though their use may be a thing of the future. At 
no other time wil] the task be so easy and inexpen- 
sive as during the first construction. 

Architectural embellishment is a feature for 
minor consideration, although effort should always 
be directed to secure a neat and substantial ap- 
pearance of the buildings. Uniformity in the 
spacing and construction of doors and windows 
and the lines of the brick walls does a great deal 
in this direction, and is moreover a measure of 
economy in construction. 
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The output of a shep is 
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It is recognized that little has been said in the 
foregoing which is not already known, but young 
engineers are constantly coming up who are not 
familiar with all these considerations and some- 
times older men appear by their work to have for- 
gotten them. It does not seem time and space 
idly spent, therefore, to emphasize the principles 
of railway shop construction in connection with 
the practical example of such work to which we 
have given so much space. 
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LETTERS TO THE EDITOR. 


Proposed Standard Specification for Portland Cement.— 
Correction. 


Sir: Referring to my article published in your issue 
of July 16, I would like to correct one error on the last 
column of p. 35, where it says: “Quick setting, final set 
to be not less than 30 minutes.’’ It should read, ‘‘Quick 
setting, final set to be not over 80 minutes.’’ This was 
a typographical error in the pamphlet which I got up, 
and which I did not notice until my attention was called 
to it a few days ago. There are no other errors in the 
article. Yours very truly, 

Wm. J. Donaldson. 

Betz Building, Philadelphia, Pa., July 21, 1896. 

ee 


A Confusion in Titles. 


Sir: The following incident is brought to mind by the 
recent meeting of the Christian Endeavor Society at 
Washington: Amember of the engineering corps of a promi- 
nent steel manufacturing concern, desiring to purchase 
a certain book on the subject of his profession, had his 
office boy go the rounds of all the leading book stores of 
the city for the purpose of procuring a copy, but with- 
out success, until finally the youth brought up at the 
United Presbyterian Book Store. Upon afterwards being 
asked what reason he had for inquiring at a store in 
which technical books are not ordinarily kept in stock, 
he replied that he thought they must have it for he saw 
a sign in the window which read, “C, E. Supplies.” 

de nO. 
Pittsburg, Pa., July 17, 1896. 
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Dangerous Reference Points —A Warning. 


Sir: The enclosed pieces of steel tape were melted to-day 
by an electric current. In referencing a street monument 
from an iron trolley pole, the tape touched the rail and 
was melted at the point of contact. The end against the 
pole was also melted and the assistant’s thumb and fore- 
finger were severely burned. 

The superintendent of the electric railway was noti- 
fied and sent men at once to investigate the cause of the 


grounding of the current. Yours truly, 

A. J. Gavett. 
Plainfield, N. J., June 22, 1896. 
(The accompanying sketch was drawn from the 


pieces of tape sent by Mr. Gavett. The pieces are 


pay 


given in that work. It seems worth while, then, to call 

attention to the formula in your columns. 
Sincerely yours, 

Ithaca, N. Y., July 4, 1896. 


——— 


I. P. Church. 


The Need of Improvement in Rail Fastenings. 


Sir: The information on the present standards of Ameri- 
can railroad tracks, contained in the articles and tables 
given in your issue of June 25, is not only interesting 
but of great value, and you deserve the thanks of all con- 
cerned with railroad construction and maintenance. 

I strongly sympathize with your opinion as to the very 
unsatisfactory character of the ordinary spike as a rail 
fastening. To one who has observed with any care the 
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A Screw Spike Rail Fastening. 


condition of the track on even our best lines and noted 
the fact that hardly more than one-third of the spikes 
are effective to hold the rails down to the tie, or to do 
more than to keep them from moving sideways, nothing 
is more surprising than the continued use of such spikes. 
In this respect our railways are far behind those of 
Europe. Hither the English bolt and treenail, used with 
their chairs and double-headed rails, or the Continental 
screw spike, used with the flat-footed rails like ours, is 
far better. The latter, the screw spike, is worthy of our 
special attention. For while it would cost somewhat 
more at first, it is more durable, as it can be drawn and 
replaced or used over again without injury to either the 
spike or the tie, and has the further capital advantage 
of having a holding power at least double that of the 
common spike. Its use would save many rail braces, and 
many ties which are now spoiled by old spike holes. Be- 
ing unpatented and unpatentable it cannot command the 


STEEL TAPE MELTED BY ACCIDENFALLY TOUCHING TROLLEY RAIL WHILE BEING HELD AGAINST IRON 
TROLLEY POLE. 


blued over part of their length and show marked 
evidences of the extreme heat to which they were 


subjected.—Ed.) 
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A Neglected Formula in Trigonometry. 


Sir:—The following formula, applicable to the three 
sides and one angle of a plane triangle: 


c? = a2 + b? — 2ab cos C () 
or, en : 
erat Dai 4ce 
C08 C =) (2) 
2ab 


(in which a, b, and c are the lengths of the sides and C 
the angle opposite side c) is familiar to the student of 
applied mechanics on account of its use with the parallel- 
ogram of forces, or of velocities. In case a, b, and ¢ are 
given and C is the quantity sought, it would seem to be 
the most convenient formula to use, instead of the indi- 
rect relation necessitating the preliminary determination 
of the sum of the three sides and the difference between 
that sum and each of the sides, with the result that only 
the half angle is found, instead of the whole angle. 

It is a matter of some surprise, therefore, that this for- 
mula, (1), is not to be found in engineers’ pocket-books 
published in the United States, although given in foreign 
publications (for example in Weisbach’s ‘‘Ingenieurs 
Taschenbuch” and in ‘‘Huette’’). 

Only a few months ago a gentleman on the Pacific 
coast, in a letter io the writer, stated a modified form of 
formula (1) as original with himself, and inauired if it 
was not new, since he had been unable to find it in Has- 
well’s Pocket-Book, and thought it simpler than those 


services of enterprising agents to urge its introduction, 
but even without this, its great merits ought to secure 
its adoption on all first-class railways. 

To make more clear the special features of the screw 
spike I enclose a blue print of a design, made several 
years ago, which follows very closely that of the spikes 
in common use on the Continent—particularly in France. 

x ‘ Robert Moore. 

Room 52, Laclede Building, 

St. Louis, Mo., July 2, 1896. 
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A Novel Scheme for Power Transmission. 


Sir: I have recently devised a very novel system for the 
transmission of large amounts of power over long dis- 
tances, which seems to me to have much merit. The 
system I propose is hydraulic transmission under very 
high pressure, say 5,000 lbs. per sq. in. Under this pres- 
sure it will be readily understood that a very ‘small 
amount of water will transmit a large amount of power. 
The difficulty has been, however, that if such water is 
carried in metal pipes, they must be very thick and costly 
to withstand the enormous pressures, and as the system 
only becomes economical compared with electrical trans- 
mission when large conduits are used, the use of metal 
pipes is not feasible. Now, what I propose is to build a 
tunnel in solid rock for conveying water under high 
pressure, make it water tight by putting in a continuous 
lining of metal of moderate thickness, and rely for 
strength entirely on the solid rock in which the tunnel 
is built. 

To show an application of this system I have taken the 
transmission of power from Niagara Falls to New York 


as an example. Call the distance 320 miles. A 30-ft. 
cylindrical tunnel with water moving through it at 4 ft. 
per second would give a flow of 2,800 cu. ft. per second. 
At a pressure of 300 atmospheres this would furnish in 
round numbers 2,500,000 HP. The loss of pressure in 
the 320 miles at the low velocity above given would be 
only 3.38% Estimating the cost of such a tunnel at $60 
per lineal foot, its total cost would be about $100,000,000, 
and with 10% of this sum for interest and depreciation, 
the annual cost per 24-hour horse power would be only 
$4. One dollar per horse power per annum would pay for 
the hydraulic machinery required. 

I have filed a caveat on the above system of power 
transmission. Very respectfully, 


Charles Steiner. 
403 Bushwick Ay., Brooklyn, N. Y., 


July 14, 7896. 


(Our correspondent evidently does not hesitate 
at large figures.—EHd.) 
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The Spread of Dry-Rot. 


Sir: I would like to hear your opinion, or that of some 
readers of Kngineering News, abcut the character of 
dry-rct as a defect in lumber. The Encyclopedia Brit- 
tanica, treating of this subject, says it is a disease ‘‘appar- 
ently of an infectious character.”’ If this is true, it would 
appear that timber having a defect of this nature, in 
the least degree, is unsuited for use in any permanent 
structure; as it is only a matter of time before the entire 
body of such sticks, thus affected, will be reduced to the 
same condition. 

The question which, at present, concerns me, is this: 
Will heavy beams or girders of Southern hard pine, when 
used for inside work and occupying a well-ventilated 
situation, deteriorate from a small patch of “‘dote’’ or dry- 
rot such as is frequently found in such timber, at the 
butt end, and which otherwise, or for present purposes, 
is thoroughly acceptable for its intended use? 

I am satisfied similar lumber is constantly used in 
buildings, and if any of your readers have positive knowl- 
edge that lumber of this kind deteriorates more rapidly, 
under favorable conditions, than sticks not affected; or 
if such, after years of use, show no apparent spread of 
the decay, I should for one be glad to hear their testi- 
mony. A. F. W. 

Centreville, R. I., July 8, 1896. 


(We referred the above letter to the Division of 
Forestry, at Washington and have received the 
following reply:—Ed.) 


Sir: In reply to your favor of the 11th instant, ad- 
dressed to Mr, Fernow, who is absent on an extended 
tour through the West, permit me to say that the proba- 
bility of dry rot spreading in beams of Southern hard 
pine when used for inside work in a well ventilated situ- 
ation is very slight. As your correspondent is doubtless 
aware, dry rot is a form of fungus, being one of many 
different genera which grow in the inter-cellular spaces 
of timber, forming masses of extremely minute threads 
which penetrate in all directions, practically filling up 
the cell cavities and eating up, as it were, the cell walls, 
leaving a mass of dead and dried up threads of the wood 
material behind, after they are killed or have finished 
their work. At particular places thousands of these 
threads come to the surface and aggregate in a crack of 
the wood forming the whitish or colored bodies which 
we see as toadstool, bracket funges, etc. These are 
fruiting bodies which give rise to spores corresponding 
to the seed of higher plants. These fungi require quite 
an amount of moisture for their growth, especially at the 
start, and therefore well seasoned wood is not attacked, 
and they can even be killed, and usually are, and the 
“dotage’’ stopped by drying the timber thoroughly, prefer- 
ably submitting it to a dry kiln treatment, where the heat 
will not only kill the fungi and spores but the seasoning 
will prevent further attacks. 

There is little doubt that doty spots are easier of attack 
and, therefore, endanger the timber to some extent, but 
if well dried and placed in a dry, well ventilated position, 
the progress will stop. 

Trusting that these notes will be of interest to you, I 
am, Yours respectfully Charles A. Keffer, 

Acting Chief, Division of Forestry. 

Washington, D. C., July 13, 1896. 
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The Advantages and Disadvantages of a Steam Pile- 
Driving Hammer. 


Sir: I have had occasion recently to use one of the Vul- 
can Iron Works steam pile driving hammers on the work 
under progress at the foot of Perry St., North River, N. 
Y., for the Department of Docks, and my observation of 
its use and progress in the cheapening of the cost of 
labor in driving through hard material, as compared with 
the drop hammer, is such that I feel confident it is only 
a question of time when, for specific cases, with a few 
improvements which can readily be made, a _ steam 
hammer will become universal, if the prejudices and fear 
of handling one can be overcome by those who are will- 
ing to try it and be benefited thereby. 


The driving in the above locality is very hard, the F 


bottom consisting of a 10-ft. layer of cobble stones, the 
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largest being 6 ins. diameter, from 20 to 30 ft. below 
mean low water, and below that layers of very fine sand, 
coarse gravel and sand gravel alternate until rock or 
boulder is reached at a depth of about 90 ft. below mean 
low water, as shown by test borings. 

With the drop hammer 12 piles, 9 in a row, from 2 ft. 
8 ins. to 3 ft. c. to c., was considered a very good day’s 
work (of 10 hours) with a crew of ten men. The pile 
dimensions averaged as follows: point 8 ins., butt 16 ins., 
length 55 ft. to 60 ft., and took an average of about 175 
blows of a 3,300-lb. hammer falling 10 ft. Fifteen blows 
to the minute was a good average when working, the 
piles penetrating to from 43 to 50 ft. below mean low 
water. 

With a Vulcan hammer of 8,400 lbs., the piston weigh- 
ing 4,000 lbs. and having a 42-in. stroke, we were en- 
abled to drive at the rate of 18 piles a day, two rows, 
and regulate and stay lathe them, the hammer striking 
60 blows to the minute and some of the piles taking over 
1,200 blows, without a sign of the head being broomed. 

The steam hammer can be worked with from two to 
three less men in a crew than the drop hammer. The 
principal faults noticeable are that it is almost impos- 
sible and certainly not practical with economy to drive 
crooked piles, and that there is a great tendency to lose 
overboard the ‘‘saucepan’’ or hood which fits over the 
head of the pile when it has been trimmed to fit the 
hammer, which also wears out very quickly. A delay of 
from 2 to 5 minutes was caused by the steam condensing 
in the hose pipe leading to the hammer when it was 
hoisted aloft, a “‘U’’ being formed, but this is only a 
mechanical defect which can easily be remedied. After a 
pile is once placed, headlines can be dispensed with and 
the pile is more rapidly and truly driven to place than 
with the drop hammer. The use of this hammer by the 
Department of Docks was experimental and had to be 
stopped after about 75 piles had been driven owing to 
the fact that the ‘“‘saucepans,’’ of which there were only 
two, had worn out. Yours truly, 

Eugene Lentilhon, 
Assoc. M. Am. Soc. C. EH. 
New York, July 20, 1896. 


‘es 
The Cubic Parabola as a Transition Curve for Street 
Railways. 

Sir:—While engaged in business in Pittsburg, Pa., last 
year I had occasion to establish the alinement of an elec- 


trie railway, and found in the cubic parabola an easy so- 
lution to a seemingly difficult problem. An explanation 


 Pointof Trans. Curve 


will be of interest and possibly of benefit to some of your 
readers. 

The city of Allegheny straightened, widened, graded and 
paved Perryville Ave., necessitating the complete rebuild- 
ing of the Pleasant Valley Ry. Co.’s line on that street. 
The avenue is a long and important thoroughfare; as it 
runs in many places along steep hillsides, requiring heavy 
retaining walls on both sides, its width was restricted to 
60 ft., and at the southern end to 50 ft.; 32% of the aline- 
ment is curved; the total curvature amounting to about 
1,600°. The radii of curves vary from 50 to 573 ft. In 
view of the narrowness of the street and the large 
amount of travel over it, the City Engineer fixed 
the distance between centers of tracks on tangents at 8 ft. 
6% ims., leaving a clearance of only 6% ins. between cars, 
but allowing the tracks to be spread sufficiently on curves 
to give the same clearance, but no more; requiring, how- 
ever, that the tracks should follow approximately the line 
of the street and that a nearly equal distance should be 
Maintained between track and curb on both sides. 

The largest cars in use on this line are 30 ft. long over 
all; length of car body 22 ft.; maximum width 8 ft. 0% in. 
The cars are mounted on single trucks, with a wheelbase 
of 8 ft. 

It is evident that no arrangement of simple curves 
would allow the cars to pass at the P. C.’s and P. T.’s and 
that any arrangement of compound curves would either 
Make too much difference between the alinement of street 
and track, or would greatly complicate calculation and 
field work and add to the perplexities of the track fore- 
men. I used the following comparatively simple method 
te fulfil the complex conditions: 


The tracks were made concentric, being spread suffi- 
ciently to allow for the ‘‘overhang’’ of the cars; the outer 
track was made a simple curve, but a cubic parabola was 
introduced at each end of the inner track? the P. C. and 
P. T. of the outer track were moved toward the P. I. from 
the P.'C. and P. T. of the street alinement, enough to 


y 
Is 


LE 


Se 
Ss eas ss 
Re ~ a oe Yo . 
“ srl ule IES car Center Line for___ 
a ise = FS 1 Double Track. 
Bree & Ss, 
WEAR & RS 8 
Yrs Sas & >= 8 
ea = = 
OW Gy ge 
ee ee 
Wes, ee 
tory ~Ges) = | 18 
15. & 
PRPC Sta \1 
pele 
i 
~L @ (Stake with 2 Tacks ; 
ier 590 a ied Sketch Showing 
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Method of Staking out Curves. 


make the two tracks equidistant from the center of the 
street at the middle of the curve. 


12 


Approximately t = oe t being the distance the tracks 


are spread, or the offset of the inner track, from the 
tangent to the regular curve produced; 1 the length of the 
car, and R the radius of curvature. I took 1 = 30 in order 
to ‘‘steal’’ a factor of safety, although 1 = 22 would have 
been theoretically correct, as the platforms of the cars are 
much narrower than the car bodies. 

For the length of the cubic parabola (L) 

3t 4 L 
%L R 
or L=! y 3, a constant for all radii. 
Substituting 1 = 30, L becomes 51.96. Using 1 = 22, L 
would become 38.10. 

I staked out the outer curve, using two chords of 18 ft. 
at each end, and dividing the rest of the curve in 
equal chords of as nearly 25 ft. as possible, for the con- 
venience of the trackmen. Two stakes at 13 ft. and 26 ft. 
from tangent point, were also put in on tangent. Addi- 
tional stakes were set by offsets from both tangent and 


or L= 24 t RK (approximately) 


eurve for the parabolic portion of the inner curve, but no 
stakes were necessary for the circular portion. 

The trackmen found no difficulty, after the first trial, in 
bending the rails to a parabolic curve; they began with 
the sharper end of the curve, with the bender set the 
same as for the regular curve, and loosened the screw 
each time the position of the bender was shifted. 

To determine the minimum clearance between cars on 
any curve, and the extent to which this solution is applic- 
able, let 

a = distance from end of ¢ar body to axle, 

b= distance between axles, 

s = distance from pt. of trans. curve to nearest axle, 

z = offset of end of car body from position on tangent, 

x = offset of first axle from tangent, 

x! = offset of second axle from tangent, 

k =a constant, depending on nature of cubic parabola. 

Then x=ks® 

and x!=k (s+b)5 


and z=) (x!—x)-x 
a) 


— ate: substituting values for x ani x', 
5) 


a atb 
g=kt — (8+b)®>——_ s3 
=a (8+b) i | 


or z=k (8a 82+3abs +ab2--s3), 
To find amaximum yalue of z 
dz_y, 
ds 
or s=a+ya (a+b) 
and z=k | (a2+ab, (2a +b+2 
ka(a+b)(fa+ya+b)2 


ya?+ab) |= 


x 4t 
but k> —-= —— 
83 L> 
4t Z 
hence z= --a (a+b) (¥a+ya+b)? 
L3 
and for L =51.96, a=7, b=8, z =0.127t or sd 
the clearance of tangent being 614 ins. = 0.52 ft. 
R. amps 7.6835 
the minimum clearance is 0.52 — 0.127 t, or 0.52 — - 


Substituting 0.52 for z, we get R = 14.77, the siiallost 
radius to which this solution could be applied. As the 
minimum radius on this line was 50 ft., the solution was 
therefore applicable in every case. Yours truly, 

Jenks B. Jenkins, C. E, 

New York city, June 11, 1896. 


= -—— 


Notes and Queries. 


R. S. M. asks which is the better practice in lettering 
maps, to say ‘‘Scale: 500 ft. =1in.,’’ or ‘‘Scale: Lin. = 
500 ft.?’’ So far as we are aware the former expression 
is More commonly used on maps and the latter on draw- 
ings of structures, machines, etc., especially detail draw- 
ings to a large scale. Still another way to designate a 
scale, and one which has much to commend it, is to say 


1 
“Scale = ——_.. 
500 


R. W. W., Shreveport, La., asks which side up an oak 
tie should be laid, which has one side flat for its full width 
and the other side has its corners rounded off. The road- 
bed is dirt. We refer the query to our readers. 


” 


WEATHER TABLE FOR JUNE, 1896. (Furnished to Engineering News by the Department of Agriculture.) 


Temperature. Wind. | Precipitation—rain or 
(Degrees Fahrenheit.) oan = | melted snow—inches, 
elocl In ipecti | 
preuone: ; r — | mniles pee howe: rh oe | 
* ae s Me Se of max aes Heaviest No. of 
ge. ax. | Min. ange. fee eotal. in i 
“dots ~ '|Average.| Max. | Velocity. | 24hours, days. 
| 

{ Northfield, Vt........ | 59.9 86 36 50 8.8 3€ NW 1.62 81 8 

@ , Portland, Me......... | 62.6 90 47 43 7.5 27 Ss 2.23 60 10 
zc | New York City....... 665 87 51 36 10.9 40 NW 6.38 2.59 11 
© | Pittsburg, Pa.......% 70.4 89 47 42 4.9 24 SW 4.79 1.22 15 
= | Chicago, Ill.. 66.8 89 50 39 14.2 50 SW 2.82 92 12 
Ri Omaha, Neb..... 72.0 94 49 45 7.3 35 NW 1.90 .69 10 
i) Pete eaulMinncsiessc |)  OS.2 89 47 42 6.5 32 NW 3.30 1.59 9 
<= | Duluth, Minn........ | 61.0 90 39 51 9.1 42 NE 2 00 63 Lg 
: Bismarck, N. Dak.... 65.6 96 42 54 10.3 47 SW 2.64 1.30 11 
»  AVETAZO... 2... ccces 63.7 90 45 45 8.8 37 3.08 1.15 11 

if Washington, D.C.... 71.3 92 52 40 5.2 26 NW 2.39 72 13 

g | Louisville, Ky........ 74.2 92 56 36 6.7 32 WwW 4,79 2.87 10 
2 | St. Louis, Mo......... 74.0 91 56 35 8.2 52 NW 4.57 “72 15 
= | Savannah, Ga........ | 79.6 99 64 35 6.5 27 NE 5.31 1.25 15 
© | Kansas City, Mo..... 72.2 92 50 42 65 32 NW 2.04 .59 11 
a J Jacksonville, Fla.... 80.0 97 66 31 lok 32 8 9.41 3.07 14 
= | Chattanooga, Teun.. 75.0 94 56 38 6.0 33 NW 2.64 0.85 6 
qa ‘ 80.0 95 69 26 ie 30 SE 8.23 2.02 17 
3 ig 92 58 34 79 39 WwW 207 0.49 9 
5 81.6 100 58 42 5.9 20 N 0.71 0.60 5 
| Average.......000.. | 765 94 58 | 36 6.7 32 4 22 1.32 12 

See 

a if Helena, Mont........ 63.2 88 | 39 49 8.0 36 SW 0.71 -25 8 
2 | Port Angeles, Wash.. 53.8 83 40 43 7.3 27 SW 031 -08 6 
= | San Francisco, Cal... 57.2 79 47 32 14.3 42 Ww .00 0 0 
O | Salt Lake City, Utah. 700 93 44 49 6.2 30 fe 0.25 23 2 
& } Santa Fe,N. Mex... | 69.0 89 48 41 74.) 81 SW 0.69 49 4 
2 | Denver, Colo......... 68.2 92 AL 48 7.3 36 NE 0.89 .25 9 
g | Yuma, ATIZ ocasesvees 85.8 U7 os 54 6.7 32 SW -00 0 0 
E | Average....cosse..s | 67-2 | 92 46 | 45 8.2 33 0.41 0.19 4 
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TESTS OF NON-CONDUCTING MATERIALS FOR 
BOILER COVERINGS. 
The Canadian Pacific Ry. Co., in April last, un- 


dertook a series of experiments to determine the 


It will be seen from the above that the heat 
escaping from the bare tank was 1.88 times that 
escaping through the asbestos compounds, 2.92 
times that lost through the sectional magnesia 


damper was manipulated so that the draft would be just 
sufficient to burn coal for the power desired to be devel- 
oped on each test. 

Table I. compiled from the results obtained in the tests 
should be valuable in predicting the drafts needed for 


blocks, or the wood lagging and air space, 3.538 
times the loss through the asbestos and wood 
covering, and 4.62 times the loss through the 
mica covering. 

The mica covering has been placed upon the 
market quite recently, and, we are informed, con- 
sists of leaves or films of mica separated by 


any rate of combustion from 5 to 40 Ibs., an hour per sq. 
ft. of grate with bituminous coal, natural draft and hori- 
zontal tubular boilers, while it should be of use also with 
water-tube boilers. 


comparative merits of various different cov- 
erings for steam boilers, to determine which was 
the best to adopt as a lagging for the boilers 
of its locomotives. Among the materials tested 
was a new composition made by the Mica Boiler 
Covering Co., of Toronto, Ont., which showed in 


TABLE I.—Draft Required for Boiler with Various Rates 
of Combustion. 


Resistance due to | Total draft. fe 


2 .. 2 Lc} 
20S : , a8). 5 es 
re 5, Pe Ogu a, BS a ue fe = 

aa) Bac} n n 
200 = - sag a O96 8° 2 ee 3 
isin as SBS OOH xn mig: Baar Ts. 2 ae 
oB5° rence ee tie SS ne oo 
n Sain ace Of, Se i} oad ne ov 
190 Bsa 8 3 PLS 2S o9 Om RS) cae eee 
9 10, Mica Boller Coverin 1Z'thick BS Ego 5 258 ae 23 32 22 as Pe 
£180 p tle a, ee ie (2 ii Ae ee! es 
z 9, Patent Mineral Composition, inch. inch, inch. inch, inch. inch, inch, inch. 
£170 “8, BidirSpqce, '8 thick pea as 0.04 0.04 .... 0.04 0.08 0.08 0.12 0.12 
oe nbn thick oblerAir Space of, Se. ». 0.11 0.05 0.02 0.04 0.16 0.18 0.20 0.22 
2160 : 7, Is Plastic Asbestos, removed trom 10S 0.13 0.07 0.08 0.05 0.20 0.23 0.25 0.28 
® = 46,, IF Patent, ff Locomonve. 12) Vee 0.17 0.07 0.04 0.05 0.24 0.28 0.29 0.33 
> k5, 1b Sectional Magnesia Blocks. 14 on eee 0.19 0.10 0.03 0.05 0.29 0.382 0.34 0.37 
&'50 ‘4, Plastic Asbestos compound AS 0.20 0.11 0.03 0.05 0.31 0.34 0.36 0.39 
3,4 Aebestos.and § Wood Lag- 16.34;588 0.21 0.12 0.08 0.05 0.33 0.36 0.38 0.41 
140 2.,g Airspaceand 3" do. 9F 18... . 0.23 0.18 0.06 0.05 0.36 0.42 0.42 0.48 
20.. . 0.24 0.16 0.08 0.06 0.40 0.48 0.46 0.54 
DO 0.26 0.18 0.12 0.06 0.44 0.56 0.50 0.62 
130 25........ 0.27 0.22 0.19 0.06 0.49 0.68 0.55 0.74 
t , : Fy Oe 0.29 0.24 0.27 0.07 0.53 0.80 0.60 0.87 
120 : 30....+--- 0.80 0.27 0.31 0.0% 0.53. 0:88 0.64 0:95 
Hour 2°9Hour 3 Hour. 4t2@ Hour. StHour 6tfHour 7tHour. BA ee eee 0.32 0.31, 0.388 0,08 0.638 1.01 0.71 1.09 
: ‘ ; 36... .. 2020.33  0.34- 0:40" 0:08 016m LO tO omete 
EXPERIMENTS TO DETERMINE RELATIVE HEAT INSULATING POWER OF VARIOUS BOILER COVERINGS. 10. 036 0.38 0.46 0.08 0.74 1.20 0.82 1.28 


[lade at the Canadian Pacific Ry. Shops, April, 1896, R. Atkinson, Mechanical Superintendent. Quality of Steam.—The steam was practically dry for 


every condition of the tests, however much, the boiler was 
pushed in capacity. This is due to the large liberating 
surface in boiler and the use of dry pipes. 

Economic Evaporation.—Table II. shows tests with and 
without the use of retarders, 

The advantage due to retarders is as high as 18% when 
the boiler is greatly forced. The temperature of the waste 
gases is always less when retarders were used, Herein 
lies the advantage of retarders. Their use renders more 
efficient the heating surface of the tubes, enabling the 
gases to be reduced in temperature, and the same capacity 
of boiler to be developed with a less expenditure of fuel. 

The accompanying cut shows at a glance the uséfulneéss ; 
of retarders. A reduction in temperature of the waste 
gases shows at once a decrease in the coal consumption, 
as follows: 


Note: In all the tests but Nos. 9 and 10, to the covering noted above an outer coat of Russia Iron was added, 


* 


minute corrugations so as to make a great num- 
ber of air cells. Any of our readers interested 
can doubtless obtain samples by addressing the 
manufacturers, the Mica Boiler Covering Co., 
9 Jordan St., Toronto. 


the test remarkable insulating qualities, mate- 
rially exceeding those of any other non-conductor 
tested, as will be seen by the lines on the accom- 
panying diagram. 

The method of testing was as follows: An iron 
tank was entirely covered with the non-conductor 
to be tested, and was then filled with water which 
was heated to a temperature of 212°. The tank 
was then allowed to cool and the temperature of 
the water in its interior was taken atintervals, and 
the diagram was constructed in accordance with 
these results. Simultaneous observations were 
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THE EFFECT OF RETARDERS IN FIRE TUBES OF 
STEAM BOILERS.* 
By Jay M. Whitham,** M. Am. Soc. M. IE. 


The trials were conducted on a 100-HP. horizontal tubu- 
lar boiler at the Sutherland Ave. Station of the Philadel- 


taken of a thermometer in the room where the tank phia Traction Co., Philadelphia. The purpose of the trials 52 HP., gases reduced 20° F., fuel saving 0.0% 
was located, and these results were also plotted, was to ascertain under what condition, if any, retarders AD: ie i 53) tees a 0.0% 
but as they showed the atmospheric variations in the fire tubes would add to the efficiency of the boiler. aoe te “ “ yet Gears “ pee 
to be too small to have any appreciable effect Dimensions and Proportions of Boilers and Setting. 1500 re ss LO 24 eae Fa 3.3% 
i rns 7 “e “ce ‘e FQo. <6 “ “ce 
on the results we do not reproduce this diagram, BOilereshellires oa steeteeje (0707014 in ie\oie/atarolnis) atoretehame 60 ins. x 20 ft. 170 rs ¥ tc 8 ca eres “ uae 
PE MUDOS EAS Stat gete ace tat aie): , 01 a8 a:6 's ohn SR usta laren 4 ins. x 20 it. 200 4 t ‘ ‘ 1% 
merely remarking that these external tempera- Grate surface ...---.----++--++e+ee-+eeereeees 26.7 sq. ft. 20 i eee z 20 eae) Rtinetag tt. 
tures varied between extremes of 70%? and ST on ee ee See nce ries ee ween i Coe ee 1 sae a 239) 5s 123 18.4% 
3 ; ; : atio of heating surface to grate area .......... 2.6 to ati 7 ity.— a 
put in most of the tests the range was much Steam-drying surface in top of shell..........150 sq. ft. Variation of Economy with Capacity.—By Table II. we 


see that the 100 HP. boiler, rated on 11.37 sa. ft. of water-_ 


smaller than this. 
heating surfaceto the horse-power,could easily develop over 


The tank used in tests 1 and 2 was 14 ins. high 
and 13% ins. in diameter. That used in tests 3, 4 


Boiler set with a return pass over the top. 
Ten such boilers are connected to a brick stack 10 ft. 
diameter by 175 ft. high. During the tests from four to 


and 5 was of the same diameter and 1514 ins. high. seven of these boilers were run in connection with the ’ 
That used in tests 6, 7, 8, 9 and 10 was 13% ins. boiler tested. On certain tests retarders were used in the Sidon eee ne 7 
diameter and 13% ins. high. While the tests tubes. These were made of loosely fitting strips of No. 10 _ as 
should properly have all been made with the sheet-iron, TRANS the whole length of the tubes, and By Joy M. Whitham. 
same tank, the difference in size does not appear twisted sone pitch of 10 feet., or making two entire con- 
to have been great enough to materially affect the volutions An ghee wer ie tube: gts 

3 The tests were conducted according to the methods ad- nomi dla ae FJ Pa 
results. vised by this Society, and all instruments uscd were stand- the table in Sheet No.1, sso © 

The fact above stated and the diagram from  ardized. L. Kennedy, a careful and skilful fireman, fired We. i ao a 
which ours is redrawn are published in the ‘“‘Can- on all the tests. The boiler tubes were clean at the be~ = 320 ata g E tn we 
adian Electrical News,’’ which presents also the ginning of each test, while the boiler was fairly clean on gaom ae pt = : & re : 
following table, showing the loss of heat in de- the water side. Several of the tests were duplicated in or- Fiisso - fs 50 8 3 
grees in the fifth hour per degree of difference der to make sure that no error existed. Be 90 “a 
of temperature between the tank and the sur- ‘ Results: of the | inal Cie eT Grind 
rounding atmosphere: Coal.—The coal was practically uniform in quality on all & 3.10 “Tht rr 2 

P OHP 100 1 150 175 200 25 250 
Mean Diff. Loss, 5th hr. the tests. The percentage of ash and refuse varied from Boiler horse power scale. 


8.72 to 4.25%. Diagram Showing Fuel Saving due to the Use of Re- 


Covering. cues ane air, bee Ee: Drafts.—The draft was measured in the furnace, in the tarders in Steam Boiler Tubes. 
INRA Sah alia ote eee ae 13346 Both hia 0.108 front connection, and in front of the damper at the rear : 
Asbestos composition ...... 168% 8514 ) -105 end of the return pass over the top of the boiler. The 200 HP. At its rated power 3.03.Jbs. of water, from and at 
Sectional magnesia ........ 181% 103% Tt .0674 2° - 
ocd ee aie ys, 108%, : ers + Condaneedtimanapaper prosentelaar toga: bau 212 ey were evaported per hour, yet there was no dif- 
Asbestos and wood .........185 .056 meeting of the American Society of Mechanical Engineers, _ficulty in evaporating 7.26 Ibs. to 1 sq. ft., or in getting @ 


Mica ** 131 South 3d St., Philadelphia, Pa. horse-power on 4.76 sq. ft. of heating surface. 


Horizontal Tubular Boiler, to Determine the Value of Retarders in the Tubes. 

9 9 9 4) 9 9 9 9 9.1 9 9 9 9 9 9 .9 9 
W’ovt With. W’out With. W’out With. W’out With. W’out. With. Wout With. W’out With. W’out With. Wout. 
435.26 132.16 135.45 133.85 187.17 134.90 138.30 133.90 186.70 132.80 136.28 133.52 186.90 183.56 186.59 133.53 185.66 Se, 


TABLE II.—Results of a Series of Trials on a 100-HP. 
Duration of trial, hours 
With or without retarders in tubes.......+..++-+ 
Absolute steam pressure in boiler, lbs...........+.. 


Draft in pass over boiler at damper, ins.........+ 0.16 0.15 0.21 0.28 0.33 0.381 0.86 0.88 0.42 0.49 0.51 0.53 0.65 0.71 0.62 0.86 0.67 
Draft in furnace over top of fire, ins. .........-.. 0.07 0.07 O43 0413 O17 017 0.19. 0.20 0.24 0.238 0.25 0.24 0.36 0.24 0.30 0.34 0.32 
Temperature of fire room, degrees F. .....-...... 108 70 94 67 104 70 112 75 110 76 87 76 102 78 99 80 89 > | 
Temperature of escaping gases, degrees FP. ...... 371 351 414 361 444 412 470 424 455 436 506 447 526 490 551 523 646 
Percentage of ash and refuse in dry coal, %...... BiB: | Sater 6.04 7.42 6.15 5.55 4.93 5.81 4.938 5.06 4.96 5.76 4.68 5.49 4.48 4.53 4.25 | 
Quality of steam, dry steam taken as unity ...... 0.99 0.99 0.99 0.99 1.00 0.99 0.99 — 0.99 0.99 0.99 (0.99 0.99 (0.99 (0.99 0.99 1.00 0.99 1 
Water evap.,* per lb. of dry coal, Ibs...........-- 10.43 10.44 10.70 10.72 10.58 10.92 10.44 10.86 10.65 11.00 10.70 11.09 10.26 10.68 9.84 10.69 9.03 @ | 
Water evap.,* per lb. of combustible, lbs........--- 11.38... 14.43. 11-88 11257 12.29 - 11.56 10/09* <dn53 11.20 11.60 11.27 11.58 10:76 5 11.30) 10:20e 115 9.438 
Saving in dry coal by use of retarders, %......... —3.22, | 4.02: | |——3.29. leiem| 3.55: tJ 4.09 ig i 8.64, 18.89—l 
Water,* per hour per sq. ft. of heating surface, lbs. 1259) Feb. 2.25 2.34 3.03 3.16 3.80 3.87 ESF coy, a8 5.25 5.18 6.06 5.99 6.59 6.86 7.26 

Dry coal burned per hr per sq.ft. grate surface, lbs. 6.49 6.49 8.89 9.33 12.13 12.30 16.385 15.18 19.20 17.45 20.87 19.73 26.55 23.86 30.10 27:32 34.30 | 
Boiler HP., basis 34% lbs. water,212°F., pr hr.,H 52.4 52.4 74.6 77.3 99.7 104.2 125.3 127.5 150.0 148.6 169.6 169.1 199.7 197.8 217.4 226.1 239.0 
Heating surface per HP. developed, sq. ft......... 21.7 21.7 15.24 Tel 3 10:91 9.09 8.92 7.58. 765 6:00. 6.72 | 5.68 © 5.76) 6:28) SO0s aa 


*From and at 212° F. 
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The cost in fuel of a horse-power was as follows for the 
tests made without the use of retarders: 


Boiler, HP.: 

52.4 74.6 99.7 125.3 150.0 169.6 199.7 217.4 239.0 
Dry coal per HP., lbs.: 

moGrael o2p 3800 3.24 $8.22 3.36 3.51 3.82 


These results show that there is practically no change 
in the economic workings of the boiler when run at from 
50% below to 70% above its rating, i. e., when making a 
horse-power an hour on anywhere from 21.7 to 6.7 sq. ft. 
of heating surface. 

The cost of fuel per horse-power was as follows for the 
tests made with retarders in the tubes: 


Boiler, HP.: 


Hee iio 104.2" 127.56 148:6° 169.1 197.3 226.1 
Dry coal per HP., lbs.: ’ 
B00 3.21 3.15 3.18 23.14 3.11 3.23 3.24 


{t is therefore evident that retarders enable a boiler to 
be run as economically on 5 sq. ft. of heating surface to 
the horse-power as on 21.7 sq. ft., or, practically, as on 
any number of square feet between these limits. 


Conclusions. 


1. Retarders in fire tubes of a boiler interpose a resist- 
ance varying with the rate of combustion. 

9. Retarders result in reducing the temperature of the 
waste gases, and in increasing the effectiveness of the 
heating surface of the tubes. 

8. Retarders show an economic advantage when the boil- 
er is pushed, varying in the tests from 3 to 18%. 

4, Retarders should not be used when boilers are run 
very gently, and when the stack draft is small. 

5. It is probable that retarders can be used with ad- 
vantage in plants using a fan or steam blast under the 
fire, or a strong natural or induced chimney draft, when 
burning either anthracite or bituminous coals. 

6. Retarders may often prove to be as economical as are 
economizers, and will not, in general, interpose as much 
resistance to the draft. ; 

7. Retarders can be used only with fire tubular boilers. 

8. The economic results obtained on the boiler tested 
are ideal, showing that it was clean, the coal good in 
quality, and the firing skillful. With retarders the tubes 
are more effectively cleaned than without their use. 

9. The tests prove that the marine practice of using 
retarders is good, and that the claim, often advanced, that 
they show from 5 to 10% advantage, holds, whenever the 
boiler plant is pushed and the draft is strong. 


Discussion, 


Charles Whiting Baker.—It is a rather curious fact 
that while ‘“‘retarders,’’ as they are called, have been 
used more or less for several years, and, in some = 
stances with very notable advantage, Mr. Whitham’s 
paper, so far as I am aware, is the first extended account 
of their use and their advantages which has appeared in 
technical literature, although of course allusions to their 
use in connection with various steam plants have been 
made in various papers. - 

Another curious fact is that the action of “retarders' 
in the flue has been generally misunderstood, as is indi- 
cated by their name. The “‘retarder’’ does of course ob- 
struct and ‘‘retard’’ the flow of gas through the flue; but 
‘this is by no means the purpose for which it is placed 
there. If it were desired simply to make the hot gases 
flow more slowly through the tubes, the simplest and best 
way is to check the draft by dampers in the chimney or 
at the ash pit. 

What the so-called retarder does that is beneficial is to 
increase the amount of heat transmitted to the tube sur- 
face from the hot gases; and it does it in two ways. First, 
by a mixing action upon the gas in the tube. The fric- 
tion upon the surface of the retarder aids in stirring up 
the gas in its passage through the tube and mixing the 
hot gas at the center with the cold film next the surface 
of the tube. Also in every horizontal tube there is a 
tendency for the gases to be cooler in the upper part of 
the tube and hotter in the lower, for the upper half of the 
jube extracts heat far more readily from the tube than 
the lower half. The twist of the retarder has the effect 
of repeatedly ‘‘turning over’’ the gas in the tube as it 
flows along. 

In the second place the retarder acts by direct radia- 
tion of heat to the tube surface. While this action may 
not be apparent at first sight it is of such importance 
that it should be clearly understood. To this end the fact 
should first be realized that the temperature of the tube 
surface exposed to the fire in any steam boiler is practi- 
cally the same as that of the water in contact with it, 
no matter what the temperature of the gases on the other 
side. (We, of course, suppose the tube surface to be 
clean.) The reason is that water absorbs heat many times 
as rapidly as gas. As experimental proof I may add that 
in a small boiler filled with cold water I have often seen 
dew collect and stand in beads upon the fire side of the 
tube when a current of gas at a temperature of over 
1,000° F, was passing through the tube. 

The rate of absorption of heat by boiler heating surface 
then, depends almost entirely on how much heat we can 
impart to this surface on the fire side. In the ordinary 
boiler tube, heat is imparted to the surface of the tube 


~~ 


only by the contact of the hot gases. Now suppose we 
place in the tube any solid body, of any shape whatever, 
Manifestly, as it is surrounded and bathed on all sides by 
gases at a temperature of say 1,000°, it will, if it loses 
no heat, soon become of the same temperature as the hot 
gases. Suppose the surface of the tube is at a tempera- 
ture of 300° F. Then we shall have these two surfaces 
only an inch or two apart and a difference of tempera- 
ture between them seven times as great as exists between 
a very cold winter day and the maximum heat of summer. 
Under these circumstances, of course, the hot body at 
the center of the tube will energetically radiate heat to 
the walls of the tube and will materially increase the 
rate of heat transmission. 

The amount of radiation in any given tube depends on 
the area of radiating surface and on the difference in 
temperature between the radiating surface and the sur- 
face of the tube. A radiator of cross shape, like that 


Cross Section of Boiler Tube With Radiator Inserted. 


shown in the accompanying cross section of a tube, has a 
radiating surface nearly 114 times as great as the inner 
surface of the tube, and experiment shows it to radiate 
nearly twice as much heat in a given time as a flat strip 
of a width equal to the tube diameter. 

I have made numerous experiments to test the efficiency 
of radiators, with the apparatus shown in the accompany- 
ing sketch. It represents a section of a single tube of a 
vertical boiler. The water space surrounding it is wel) 
protected by a non-conductor, so that the loss of heat is 
very small. Through the tube a current of hot gas is 
caused to flow from a lamp, gas jet, or other suitable 
source and the amount of heat transmitted to the water in 
a given time is measured. The test is then repeated under 
identical conditions, except that a radiator of the form 
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Plan. 
Apparatus for [Measuring Increase in Transmission of 
Heat to the Tube Surface due to Radiation. 


shown above is placed in the tube. The increased amount 
of heat transmitted to the water is taken as the amount 
due to the radiation from the internal piece. 

Experiments with this apparatus show the following 
general results: 

(1) That the percentage of increase in heat transmitted 
due to radiation increases with increase in temperature of 
the gases passing through the tube. 

(2) That the percentage of increase in heat transmitted 
due to radiation is larger in vertical tubes than in hori- 
zontal, on account of the fact that a given area of heating 
surface in a horizontal tube absorbs heat faster by direct 
contact with the gases than the same area in a vertical 
tube, 

In general, the experiments showed that with vertical 
tube heating surface and gas passing through the 


tubes at a temperature sufficient for the tube to transmit 
1,000 to 3,000 B. T. U. per sq. ft. per hour, the insertion 
of a radiator would cause an increased heat transmission 
of 200 B. T. U. to 1,200 B. T. U. per sq. ft. of radiating 
surface per hour; or, in other words, the insertion of a 
radiator in that part of a tube in which the gas is of 
high temperature appears to increase the amount of heat 
absorbed from 20 to 40%. 

These experimental figures for the amount of heat trans- 
mitted by a radiator in a tube are corroborated by the 
figures for relative radiation and convection given by D. 
K. Clark in his treatise on the steam engine, p. 68, et seq. 

The radiators possess the advantage over the spiral 
retarders described by Prof. Whitham, that they do not 
obstruct the draft ta so great an extent, and they inter- 
fere less with the cleaning of tubes with the steam 
jet blower. 

Experiments on actual boilers indicate that either device 
is most useful on boilers with short tubes, of not too 
small diameter and with an abundance of draft. With 
either device the tube surface must be kept clean, other- 
wise the increased efficiency will soon disappear, as is 
the case with the Serve ribbed tubes whencare is nottaken 
in this respect. It appears likely that either of these de- 
vices may be used with especial advantage, therefore, 
where a clean fuel like gas or oil is used. Another ap- 
plication of these devices which appears to have prom- 
ise is to the tubes of vertical boilers of the Corliss or Man- 
ning type. An _ objection to these otherwise excellent 
types of boilers is the very high head room that is re- 
quired to get in tubes long enough to extract the heat 
from the gases with reasonable completeness. By the use 
of some device to increase the tube-heating surface effi- 
ciency, a shorter tube should be permissible, with a con- 
sequent reduction in the height of the boiler. 

The economic gain by the use of either radiators or 
retarders depends entirely on the temperature at which 
the boiler is discharging its hot gases. In general it may 
be assumed that every 100° reduction in the temperature 
of the waste gases represents from 5 to 10% saving 
in fuel. 

In general it will not usually be found worth while to 
introduce either retarders or radiators in the tubes of any 
boiler unless the thermometer shows its hot gases to be 
discharging at a temperature of over 550° F, 

I notice among Mr. Whitham’s conclusions the state- 
ment that: “‘Retarders can be used only with fire tube 
boilers.’? This doubtless refers to the proposition to 
place retarders inside the water tubes, which is absurd 
on its face to any one correctly understanding the action 
of the retarders. The use of radiating bodies of ex- 
tended surface, however, in the gas passages between the 
tubes of a water-tube boiler, should in theory at least 
give the same advantage as in the case of fire tubes, 
Two methods for effecting this radiating action devised 
by the writer may be found by reference to U. §. patents 
Nos. 529,997 and 559,021. 
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A 1,000 HP. VERTICAL TUBULAR BOILER has just 
been placed in the Cortlandt St. Station of the New 
York Steam Co. It weighed 119,000 Ibs., and was 23 ft. 
long and 10 ft. in diameter. Its 220 steel flues are each 
5 ins. diameter and a 7-in. circulating tube surrounds 
each flue and extends from near the bottom of the boiler 
to near the water line. The boiler was built by the Ed- 
gar Boiler Co., of Warren, Pa. 
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AMERICAN AGRICULTURAL MACHINERY is find- 
ing a market in Ireland. U. S. Consul Newton B. Ashby, 
of Dublin, in commenting on the exhibits at the recent 
show of the Royal Dublin Agricultural Society, says 
that the English and Irish agricultural tools are as a 
rule much heavier in make and more clumsy in appear- 
ance than the corresponding American tools. He be- 
lieves that it would be well to study the prejudices of 
the farmers and build heavier machines for sale in this 
market. 


NEARLY $400,000,000 is the total of British capital 
which was invested in various enterprises floated on the 
London stock market during the first six months of 1896, 
according to the London ‘‘Economist,” the actual figures 
being £79,494,000. Of this sum about £11,000,000 was 
invested in loans of foreign governments, and about an 
equal sum, it is amusing to note, in companies formed to 
manufacture cycles and cycling appliances, 
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THE EFFECT OF ELECTRICITY ON PROJECTILES 
while in flight has been illustrated by some recent trials 
of the Swiss army rifle. The “Journal de Geneve” states 
that during this trial Strange deflections of the bullets 
were noticed that could not be accounted for until it 
was discovered that an electric line paralleled the range. 
Expcriments were made by building a line of four steel 
cables the full length of the range, 780 ft., and about 
120 ft. from it. When these cables carried a heavy cur- 
rent of electricity the lateral deflection for this. distance 
was about 70 ft. For a longer range the deflection was 
much increased; with artillery and a range of 9,000 ft. 
the deflection from the true line is claimed to reach the 
enormous amount of 14°. It is not stated whether the 
deviation is toward or away from the electrical current. 
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ELECTRICAL SUBWAYS are to be built by the city 
of Minneapolis in all streets which are to be paved with 
wsphalt. Space will be provided sufficient for the use of 
the city and for all companies having electric wires of 
any sort in the streets. The work will be in charge of 
Mr. F. W. Cappelen, city engineer, and is expected to 
cost about $90,000. 
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ELECTRIC MOTORS have been installed to operate the 
swing span of the new highway bridge across the Con- 
necticut River, from Middletown to Portland, Conn. Four 
General Electric 800 motors are used, one of which swings 
the span, two others operate each the lifting mechanism 
at one end of the span, and the fourth is held in reserve. 
The span is 450 ft. in length, and we are informed that 
previous to the installation of the electric motors 15 men 
were required to start the bridge and 8 to swing it. 


A PNEUMATIC TUBE POSTAL SYSTEM is reported to 
be contemplated in Philadelphia to connect the main post 
office with the sub-stations. A half-mile tube, 6% ins, 
diameter, from the Philadelphia Stock Exchange to the 
post office has been in successful operation for some years. 
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THE EXPOSITION BUILDINGS, AT ATLANTA, GA., 
have been badly injured by prolonged and heavy rains. 
The manufactures and liberal arts building is almost 
totally destroyed. It had a flat gravel roof on which the 
water collected, owing to stoppages in the water pipes, 
and the weight of water caused its collapse. 
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THE ARCHITECTURAL APPEARANCE OF THE NEW 
East River Bridge is engaging the attention of the Com- 
mission in charge of the work. Mr. Selim H. Peabody, a 
member of the Commission, proposes the appointment of 
an architect to co-operate with the Chief Engineer, Mr. 
L. L. Buck, in designing details of the structure, such 
as balustrades, lamp-posts, etc., so as to produce the most 
pleasing effect. The suggestion is an eminently sound 
one, and it is to be hoped that it may be carried out. 
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AN ENGINEER CORPS is a novel feature of the staff 
of Brigadier-General Wheeler of the Illinois Militia. The 
staff has been organized by Capt. J. I. Kelly, and among 
its members are Albert F. Reichmann, assistant bridge 
engineer of the Chicago, Milwaukee and St. Paul Ry.; W. 
H. Finley, bridge engineer of the Chicago & Northwestern 
Ry.; C. L. Crabbs, assistant engineer of the Metropolitan 
Elevated R. R.; Jules Roemheld, Superintendent of 
Bridges of Chicago; J. W. Crissey, assistant engineer of 
the Metropolitan Elevated R. R.; and Fred E. Mather, 
architect. The corps is expected to become proficient in 
the construction of fortifications, military bridges, etc. 
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A CODE OF ETHICS was adopted by the Denver chap- 
ter of the American Institute of Architects at its meet- 
ing on July 6. The following extracts from it are pub- 
lished in a Denver daily paper: 


No member should enter into partnership, in any form 
or degree with any builder, contractor or manufacturer. 

No member should guarantee an estimate or contract 
by personal bond. 

It is unprofessional to offer drawings or other services 
“on approval’ and without adequate pecuniary compen- 
sation. 

It is unprofessional to make alterations or to complete 
a building in the course of construction designed by 
another architect, until satisfactory settlement has been 
made with the first architect, unless dishonest practice 
on the part of the first architect has been proven. 

It is unprofessional to attempt to supplant an archi- 
tect after definite steps have been taken toward his em- 
ployment. 

No member shall compete in the amount of compen- 
sation, or offer to work for less than another, in order to 
secure the work. 

It is unprofessional to work for less compensation 
than that indicated by the schedule of charges adopted 
by the American Institute of Architects, which is as 
follows: For full professional services, including super- 
vision, 5% of the cost of the work. For drawings, 
specifications and details without supervision, 314%. For 
alterations and additions an additional charge to be 
made, in proportion to the extra labor involved. Neces- 
sary traveling expenses to be paid by the client. 
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TRIPLE SCREWS are to be adopted on two battleships 
and five cruisers to be built by the German government. 
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THE LATEST AIRSHIP INVENTOR is one John IF. 
Cooley, of Philadelphia. According to the newspapers he 
is about to construct ‘‘a mammoth 200-ft. air ship, at 
Charlotte, N. Y.’’ The apparatus is to be of the inclined 
plane type, propelled by gasoline motors. 
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THE GALVESTON JETTIES are rapidly approaching 
completion to the point fixed by the project of 1886, which 
was the 30-ft. contour. On July 9, according to the 
Heuston ‘“‘Post,”’ the trestle of the south jetty was within 
400 ft. of the proposed terminus and che trestle of the 
north jetty was 800 ft. from its terminus. The same 
authority states that whereas the engineer’s estimate of 
the cost of the work in 1886 was $7,000,000, it now ap- 
pears that the entire work wiil be completed for nearly 
a half-million dollars less. 


BOOK REVIEWS. 


STEEL IN CONSTRUCTION.—Convenient Rules, For- 
mulas and Tables for the Strength of Steel Shapes 
Used as Beams, Struts, Shafts, Ete., Made by the 
Pencoyd Iron Works. A. & P. Roberts & Co., Phila- 
delphia, Pa. 12mo; cloth; pp. 232; illustrated. 


This is the ninth edition of the familiar little hand- 
book published by the A. & P. Roberts & Co., and like 
former editions it contains besides tables of weights and 
dimensions a large number of formulas, rules and in- 
structions for the use of the different shapes in construc- 
tion. There are numerous cuts in the text and 30 full 
page plates, and also a very adequate index. 


CHEMISTRY AT A GLANCE.—A Study in Molecular 
Architecture. Issued in Series. No. 1, Oxides. By 
Herbert B. Tuttle, 131 Lexington Ave., New York. 
Pamph. S8vo.; pp. 59; 60 cts. 


In this pamphlet are given diagrams showing for over 
200 chemical substances the structure of the molecules, 
according to the generally accepted theory of such struc- 
ture. Those unfamiliar with chemistry may not be 
aware of the fact that the position of atoms in a mole- 
cule may be as important in determining the nature of a 
substance as the nature of the atoms. Thus alcohol, a 
liquid, and methyl ether, a gas, have each the same com- 
position and the same chemical symbol (Cz Hg O). 

The knowledge of molecular structure is therefore often 
very important to a working chemist, and this handy 
volume will be found convenient by many, we presume, 
as a work of reference. We do not see why the author 
does not give together with his ‘‘architectural formulas’’ 
the ordinary formulas also. They might be a convenience 
to some who are not familiar with current chemical mo- 
menclature. For example, the formula given for silicon 
triethyl oxide, alias silico-heptyl oxide, takes up three- 
quarters of a page, being an architectural structure, 18 
stories high. We find that it contains 30 H’s 12 C’s, 2 
Si’s and an O. Might not its formula Hyp Cye Sig O also 
be given? 


WATER SOFTENING AND PURIFICATION.—The Soft- 
ening and Clarification of Hard and Dirty Waters. 
By Harold Collet (Stanhope Water Engineering Co., 
Limited, London). London: BH. & F. N. Spon & Co., 
New York: Spon & Chamberlain. 12mo.; cloth; pp. 
168; 12 illustrations. $2. 


This book is almost wholly devoted to water softening, 
with a little matter relating to the removal of iron and to 
the clarification of water. The information on clarifica- 
tion is not only meager, but fails to convey an adequate 
idea of clarification processes, practically ignoring me- 
chanical filtration as practiced in this country. 

The author sets forth the chemical and other charac- 
teristics of hard water, noting especially the objections 
to its use for household and industrial purposes. The 
various chemicals used for softening are discussed and 
their chemical action stated. 

No descriptions of softening plants in actual use are 
given, but some apparatus for this purpose is described 
and illustrated. The fact that practically all the devices 
presented are made by the company with which the author 
is connected raises the question whether the book is not 
intended as much as anything else for an advertisement. 
The name of the author’s company follows directly after 
his own on the title page; the devices described are 
frankly credited to the company; and the reading matter 
is followed by advertisements of the company, the only 
ones in the book. 

Much of the information given is of such a character 
that it would not be affected by the fact that the writer 
is personally interested in certain processes, but most, 
if not all, books written under such circumstances need 
to be read with caution. 


DIRECTORY TO THE IRON AND STEEL WORKS OF 
THE UNITED STATHS.--Embracing a full list of the 
Blast Furnaces, Rolling Mills, Steef{ Works, Tin- 
plate. Works, Forges and Bloomaries; also of all the 
Wire Rod Mills, Wire Mills, Cut-Nail Works, Wire- 
Nail and Horse-Nail Works, Car Axle Works, Car 
Wheel Works, Car Building Works, Locomotive 
Works, Cast and Wrought Iron Pipe Works, Malle- 
able Iron Works, Shipbuilding Works and _ Bridge 
Building Works. To which is added a complete list 
of the Iron and Steel Works of Canada and Mexico.— 
Compiled and published by the American Iron and 
Sy co aos Philadelphia, Pa. Cloth; 8vo.; pp. 


This is the thirteenth edition of this well-known di- 
rectory, which is published every two years, and its scope 
is pretty clearly shown by the sub-title quoted in full 
above. Since the edition of 1894 was issued a large num- 
ber of new enterprises have been undertaken, including 
a surprisingly large number of sheet mills and tinplate 
works. The list of malleable iron works is a new fea- 
ture of the directory. ‘The directory includes 469 blast 
furnaces, with a capacity of 17,273,637 tons per annum; 
505 rolling mills and steel works, of which 468 contain 
trains of rolls; 4,408 puddling furnaces; 44 standard Bes- 
semer steel works, with 95 converters; 3 Clapp-Griffiths 
and 4 Robert-Bessemer steel plants, the annual converting 
capacity of all the Bessemer steel works being 9,472,350 
gross tons of ingots and direct castings; 88 completed 
open-hearth steel plants, and 4 in course of erection; the 
annual capacity being 2,430,450 gross tons; 385 open- 
hearth plants prepared to manufacture castings; 45 cru- 
cible steel plants; 53 cut nail mills with 4,598 machines; 
53 wire nail works; 23 works for rolling wire rods; 73 


wire-drawing works; 156 completed plate mills; 69 tin- 
plate works; 23 forges and bloomaries; 74 bridge works; 
108 pipe and tube works, 112 car wheel works, etc. 

The equipment and capacity of each plant, the date of 
construction, the names of officers and other interesting 
information is given. All this matter nas been entirely 
rewritten. The establishments are classified by their 
products and arranged alphabetically in this classification, 
while there is an index to the names of works and com- 
panies, and to the principal brands of pig iron. The book 
is well printed and neatly bound, and is an invaluable 
work of reference for all persons interested in the iron 
and steel industries. 
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THE SAN FRANCISCO CONVENTION OF THE AMERICAN 
SOCIETY OF CIVIL ENGINEERS. 


By F. S. Odell, M. Am. Soe. C. E. 


The 28th Annual Convention of the American Society of 
Civil Engineers was held in San Francisco, June 29 to 
July 2. A nucleus formed by the Eastern members with 
their families and friends to the number of 28 left Grand 
Central Depot, New York, on June 22, at 6 p. m. Other 
members joined the party at various points en route until 
a very creditable representation gathered at San Fran- 
cisco. 

The details of the itinerary were arranged and the party 
conducted by Raymond & Whitcomb. 

The first stage of the journey ending at Chicago was 
swiftly accomplished over the New York Central and 
Lake Shore & Michigan Southern railways. At Chicago a 
stop of an hour and a transfer to the Chicago, Rcek 
Island & Pacific R. R. was made. The following day, 
June 24, was passed amid the wheat and corn fields cf 
Iowa and Nebraska, where the luxurious growth of leaf 
and stalk gives promise of abundant harvests. Another 
night is passed and the party awakens on the morninz 
of the 25th on the Colorado plains. Wither there has been 
an unusual amount of rainfall in this region this year or 
man has made great conquests on these arid plains within 
the ten years since the American Society of Civil En- 
gineers held its convention in Denver. Certainly a very 
great change is evident since then. 
session; the whole country is fenced in, cattle and sheep 
are seen on every side, the slopes appear somewhat ver- 
dent and even the little prairie dogs and jack rabbits have 
mostly disappeared. 

The party take a late breakfast at Colorado Springs and 
go on to Manitou. 

If the plains of Colorado have changed, what may be 
said of the towns? Colorado Springs has become a thriv- 
ing city, and the Manitou of ten years ago could not be 
recognized were it not for the unchangeable mountains. 
A trolley line now makes frequent trips between Colorado 
Springs and Manitou, running as far up as the Iron Ute 
Spring. Houses and shops line the street all the way, 
and, climbing out of the narrow valley, perch in pictur- 
esque locations on the mountain sides and cap the sum- 
mits of the foothills. A good wagon road leads up Will- 
iam’s Canon to the Cave of the Winds, and a railway 
ascends the old Pikes Peak trail to the summit of the 
mountain. 

The party availed itself to the fullest extent of the 
opportunity to enjoy the wonderful scenery; the canons 
were diligently explored, the Garden of the Gods was yis- 
ited, Pike’s Peak ascended, a great volume of rarefied air 
inhaled and quantities of the pungent, sparkling waters 
imbibed. 

Unfortunately for those ascending the 14,200 feet of 
Pike’s Peak, the day was somewhat overcast and the sum- 
mit enveloped in clouds, but the magnificent views ob- 
tained during the ascent and descent, and the exhilaration 
of the lofty altitude, were considered sufficient compen- 
sation. The hours fled all too quickly, and every one 
regretted that the stay was so brief, as it would take a 
week at least to thoroughly ‘‘do’’ Manitou. 

A good night’s rest and the journey is renewed on the 
26th by special train on the Denver & Rio Grande R. R. 
This special train added very greatly to the pleasure cf 


the journey—stops being prolonged at points and places of 


special interest to the party, while others of less attrac- 
tion were omitted altogether. At 11 a. m., Pueblo, “the 
Pittsburg of the West,’ is reached. Here are abundant 


signs of progress, hither is brought the product of the — 


mines, iron ores, coal, gold and silver, here the ores are 
smelted and rolled into commercial forms. Some fine 
public buildings are noted, among them the State Normal 
College; also many handsome residences, as well as the 
remains of some old adobe houses still peopled by Mexi- 
cans, a strange blending of ancient and modern life. 

From Pueblo westward, the railway follows the Arkan- 
sas River, which flows through a broad valley at Pueblo, 
along which frequent irrigation flumes and ditches are 
seen leading water from the river upon the arid and 
parched bottom lands, which at once respond with 
luxuriant growths of alfalfa, corn and other cereals. 

As the train speeds onward the valley contracts, the 
mountains seem to bar the way and forbid further 
progress, but the roadway glides around the base of a 


lofty mountain and makes its sinuous passage along the 


verge of the river, which has here become a narrow, 
foaming torrent, occupying the full width of the gorge 
from which the rocky walls of the cliffs rise almcst per- 
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pendicular to the height of a thousand feet or more, the 
climax is reached at the Royal Gorge, where the cliffs on 
either side approach each other so closely that there is no 
room for the railway, so the engineers in the orig'nal 
construction bridged the river lengthwise, or, in other 
words, hung up the railway above the river on long 
girders suspended from rafters like trusses thrown across 
the canon and buttressed against the solid walls of the 
cliffs on either side of the river. 

The railway as originally constructed thrcugh t'e 
canon was Narrow gage, but has since been widened to 
standard, and in the reconstruction it was found pract’- 
eable to build a heavy retaining wall under the suspended 
bridges, so now it is more ornamental than useful, but it 
affords an excellent object lesson of the readiness with 
which the engineers surmounted a difficult obstacle ir 
a novel and unusual manner, and it is to their credit that 


“if they erred it was on the side of greater security in con- 


struction. The scenery at the Royal Gorge and for m'les 
through the canon is wonderful beyond description, the 
mountains rising almost vertical for thousands of feet, and 
as the train moves onward, taking various forms, rent by 
side canons of marvelous wildness and beauty, the trav- 
eler is entertained with a kaleidoscopic series of views 
that can never be forgotten. 

At Salida we stop for dinner and then proceed through 
Leadville, the most westerly town visited by the con- 
vention party in 1886. Only a brief stop was made and 
the ascent was begun to Tennessee Pass at the Continental 
Divide, which attains an altitude of 10,418 ft., the highest 
elevation passed over in the train during the trip. The 
railway passes under the summit through a tunnel, the 
Arkansas River and the Atlantic slope are left b2hind, 
and the descent toward the Pacific is begun. The Hagle 
River is followed until it empties into the Grand. In the 
Eagle canon the train is stopped to view some mining 
operations at the Belden mines. These are very rich gold 
producing mines, the entrances to the shafts are hundreds 
of feet up the mountains, where buildings containing the 
hoisting machinery can be seen. Communication with the 
valley and railway is had by means of cableways. To the 
uninitiated it looks like a very improbable place to find 
precious metals. Further down the valley of the EHag.e, 
large lava beds are seen on the easterly side of the river. 
Apparently the lava has been forced from fissures in the 
mountain, as no crater appears. At the Grand another 
canon is entered, which if not so sublime as that of the 
Arkansas, is equally wonderful, and by some is coa- 
sidered more beautiful, the cliffs taking the forms 
of Egyptian architecture and rising into suggestions 
of temples and theatres, but we are surfeited with moun- 
tains and canons, and while the day has been crowded 
with marvelous scenes and interesting features, all are so 
wearied that a few hours’ rest with a bath in the warm 
sulphur water and a good supper at Glenwood Springs 
is most welcome. We find this place-a gem set in the 
mountains, with a commodious and well appointed hotel, 
ample lawn, verdant with grass and shaded with trees 


and vines, large bath houses with all the appliances for 


bathing in luxury. A large swimming pool, fed by a 
gushing sulphur spring that sends out sparkling crystal 
water at a temperature of about 120° F.; the water in 
the pool is kept at a pleasant temperature for bathing by 
the admixture of a sufficient quantity of cold water. 
Bathing in the open pool is indulged in at any time of 
year, even in the coldest of weather and amid snow 
storms. 

Supper is taken at the hotel; a delightful siesta on the 
veranda, with coffee, cigars and the accompan:ments of 
music, and an electric fountain, a dream of delight. 
Again the cars are taken and the weary members of the 
party seek their berths. Later the cars are attached to 
the regular train and the journey is resumed. 

The next morning, June 26, the aspect has changed won- 
derfully; we are in Utah; the mountains are lost to view 
and barrenness and desolation is all that meets the eye. 
On these alkali plains, with a scanty growth of :aze 
bush, a solitary coyote, gaunt and ill-favored, gives tha 
finishing touch to a landscape that for dreariness can 
hardly be surpassed. This continues for miles and miles 
until the Valley of the Jordan is approached, where, under 
the influence of irrigation and cultivation, the soil is 
very productive; grass and grain wave in the meadows, 
the trees are prolific in fruits, and flowers bloom in the 
gardens by the roadside. 

Salt Lake City is passed with dissolving views of the 
Tabernacle and New Temple, the latter a notable work of 
architecture. Thus far the genius of these Mormon 
architects seem to have been expended on the ecclesiastical 
Structures, and but little appears in the homes of the 
people. We follow the northeasterly shores of the Great 
Salt Lake for many miles, look out on its sparkling waters 
and inwardly long to plunge in and free ourselves from 
the soot and dust of the day’s journey. Ogden is passed 
with a brief stop, and we enter the desert of Northwes‘ern 
Utah and awaken on the 27th in a similar desert in 
Nevada. Nor do we find much that is not desert in 
crossing the whole state on the line of the Central 
Pacific Ry. We are told the entire state has a population 
of not more than 50,000, and that it is decreasing in the 
number of its inhabitants. 

That the soil is not unproductive, however, is demon- 
strated at Humboldt, a station on the railway where water 
is had for irrigation and which is a veritable oasis in a 


, 


dreadful desert. A story is related of an enthusiastic native 
who, in extolling the advantages of his state to an Bastern 
man, declared that all they needed was plenty of water 
and good society. His companion replied he had heard 
that is all that is lacking in hell! 

At Humboldt the first Indians were seen—two Piute 
squaws—one in brilliant paint. The photographic fiends 
of the party went into ecstasies at once, though it was 
difficult to get even satisfactory snap-shots owing to the 
aversion of the Indians to being photographed. They 
have learned the tricks of the Kodak and other wiles of the 
amateur photographer. However, at stations further on, 
by strategy and a liberal use of coin of the realm, a 
number of quite satisfactory likenesses of some squaws 
and their papooses were obtained. 

Breakfast and dinner were taken on the dining car. 
At noon we were met by Mr. W. G. Curtis, Assistant to 
the General Manager of the Pacific System of the Southern 
Pacific Co.; Geo. E. Gray and Col. Geo. H. Mendell, Corps 
of Engineers, U. S. A., and other members of the Local 
Reception Committee who had come out in a private car 
to meet and welcome us. 

From the moment of their arrival the local committee 
were most assiduous in their attentions to their guests, 
and until we parted from them at Ashland, Ore., on 
July 5, they never ceased their ministry to our comfort 
and enjoyment. The first intimation of their hospitable 
attentions appeared immediately after their arrival when 
a number of crates of the most delicious strawberries, 
apricots and peaches were distributed through the cars 
with the ‘‘compliments of the local committee.’’ 

The state line is crossed, and we enter California about 
2 p.m. The Truckee River, which we are following, soon 
leads into the mountains, and after pausing a few min- 
utes at Truckee we are soon among the snow-capped 
Sierras, and are again enchanted with beautiful mountain 
scenery. As we slowly ascend toward the summit of the 
range magnificent views greet us at every turn until we 
are engulfed in snow sheds and ride mile after mile in a 
sort of nightmare vainly hoping in a few minutes to 
come out into the open and get full views of what we 
are sure, from the tantalizing glimpses we get through 
the cracks between the boards, must be grand and beau- 
tiful scenery. But we hope in vain, for not until we have 
reeled off some 42 miles of darkness do we emerge from 
the sheds into daylight again, and then we have passed 
far down from the summit. The necessity for these snow 
sheds was very evident, as we could still see snow banks 
outside as high as the car windows. 

A series of small mishaps had occurred to the train. 
Between Denver and Sacramento three draw-bars were 
broken. Each occasioned delay for repairs, so Oakland 
was reached about four hours behind time; further delay 
occurred at the ferry, and the party did not finally reach 
the Palace Hotel in San Francisco until about 3 a. m., 
June 29. 2 

The sessions of the convention began at 10 a, m., on 
the 29th. 

The following are brief abstracts of the papers presented, 
all of which were published in full in the May number of 
society’s proceedings: 

Flow of Water in Wrought and Cast Iron Pipes from 28 
to 42-ins. Diameter. 


This paper by Mr. Isaac W. Smith, M. Am. Soc. C. E., 
dealt with investigations made on the flow of water in the 
pipe lines, which carry the water from Bull Run River to 
the city of Portland, Ore. The water supply is taken from 
the river by means. of a canal terminating in a funnel 
mouth connecting with the 42-in. discharge pipe. The 
water is conducted to the city through 24 miles of 
riveted steel pipe and 6 miles of cast-iron pipe. The 
steel pipe is 42, 35 and 83 ins. diameter, and the cast- 
iron pipe 32 and 28 ins. diameter, the latter diameter be- 
ing used for a distance of 2,000 ft. to carry the pipe line 
under the Willamette River. On March 28, 1895, there 
were 2,995,000 gallons, by reservoir measurement, turned 
into reservoir No. 1 in 3.7 hours and 617,000 gallons into 


other reservoirs, making 3,162,000 gallons in 3.7 hours, or 


28,410,000 gallons in 24 hours. The flow by weir was 
23,750,000 gallons, or 340,000 more than the reservoir 
and weir measurements combined. On Jan. 21, 1896, all 
the water was let out of the reservoir and the full flow 
from Bull Run River turned in, the time being noted as 
the water level reached each million gallon mark; time 
being 61 minutes in seven cases, and 62 minutes in three 
cases, or 10 hours, 13 mins. for 10,000,000 gallons, equi- 
valent to 23,491,000 gallons in 24 hours. On Feb. 27, 
1896, the discharge was 23,500,000 gallons through the 
riveted pipes and 20,750,000 through the cast-iron pipes. 
A Water Power and Compressed Air Transmission Plant 
for the North Star Mining Co., Grass Valley, Cal. 


This paper by Mr. A. D. Foote, M. Am. Soc. C. E., de- 
seribed a plant in which air compressors with cylinders 
10 « 24 and 18 x 24 ins. are driven by a Pelton water 
wheel 18 ft. 6 ins. diameter, making 110 revolutions per 
minute, the water being taken from a canal and conveyed 
through 214 miles of 22-in. riveted iron pipe and 7,070 ft. 
of 20-in. riveted steel pipe, the head being 775 ft. This 
plant was described and illustrated in our issue of Dee. 
19, 1895. 

The Condition of Steel in Bridge Pins. 


Mr. A. C. Cunningham, M. Am. Soc. C. E., has made a 
number of investigations as to the strength and quality 


of steel pins for bridge work, and finds that when they 
are tested for quality and not for the purpose of getting 
them past a specification, it is found that forged pins are 
better than rolled pins, and that a medium hard steel of 
about 70,000 Ibs. ultimate tensile strength will give bet- 
ter results than a soft steel. The tests (a number of 
which are given in tabular form) show that bridge pins, 
even when made from a special quality of steel, are not 
in a uniform condition; the interior portions show a lack 
of work, and may show excessive segregation, which in 
steel of common quality is liable to reach a dangerous 
amount. It is also shown that pins are improved by an- 
nealing. The following specification is submitted as being 


likely to procure as good bridge pins as can be had in 
common practice: 


Bridge pins shall be made of open-hearth steel. 
of acid steel, the cast analysis shall show not more than 
0.06% of phosphorus, nor more than 0.03% of sulphur. 
If made of basic steel the cast analysis shall show not 
more than 0.03% of phosphorus, nor more than 0.03% of 
sulphur, The manganese for either steel shall be not less 
than 0.5% nor more than 0.8%. 

The smallest diameter of the final bloom or ingot to be 
made into pins shall be at least 50% greater than the di- 
ameter of the pin. 

All pins shall be stamped with the cast number of the 
steel from which they are made and shall be stamped 
with consecutive numbers from the bottom of the ingot 
to the top. 

After pins have been manufactured to diameter. 
they shall be slowly and uniformly heated to a dark red 
heat in a suitable furnace, and left to cool slowly for 
a period of not less than 24 hours. Test pieces cut 
from near the surface of annealed pins, and of a s7zc- 
tional area of not less than 1% sq. in. shall have an ul- 
timate strength of not less than 60,000, nor more than 
70,000 Ibs., per sq. in., an elastic limit of not less than 
half the ultimate strength, an elongation in 8 ins. of 
not less than 20%, and a reduction of area at fracture of 
not less than 40%. Test pieces cut from near the center 
of pins shall comply with the-above requirements, ex- 
cept that a fall of 5,000 lbs. in ultimate strengih, and a 
fall of 5% in reduction of area will be allowed, 
aul fracture of all pin tests shall be free from granula- 
ion. tae 

Analyses of drillings taken from near the surface of 
pins shall not exceed the limits of the cast analysis by 
more than 10%, and. when taken from near the center, 
shall not exceed said limits by more than 50%. 

Tests and analyses shall be made on such pins as the 
engineer shall designate. 


If made 


The Construction of a Light Mountain Railway in the 
Republic of Colombia. 

The railway in question was built for the Caribbean 
Manganese Co., of Baltimore, Md., and extends from the 
harbor of Nombre de Dios to the manganese mines, the 
main line now in operation being about nine miles long. 
The author of the paper, Mr. E. J. Chibas, Assoc. M. Am. 
Soc. C. E., was the engineer. The surveys and location 
were made with difficulty owing to the dense forest and 
undergrowth, and the absence of paths or roads. During 
about six months suspension of work, luxuriant vegeta- 
tion, 5 to 7 ft. high, covered the right of way, which had 
been cleared and grubbed, and some of the centre stakes 
were growing into trees. The bridge work gave consider- 
able trouble, the native carpenters being unable to work 
from plans; and being such poor workmen that they 
had to be watched to keep them from spoiling the timber 
when the whole work had been laid out for them. The 
embankments were only 7 to 8 ft. wide on top, the idea 
being to widen them with refuse from the mines during 
operation, but the author did not consider a less width 
than 10 ft. advisable for a line of 3 ft. gage. The cuts are 
10 ft. wide, but 12 ft. would have been better. In pick 
and shovel work, and in nearly all manual labor, Ja- 
maica negroes proved superior to the natives. The track 
is laid with 35 lb. rails on 2,200 ties per mile, the ties 
being usually 6 x 6 or 5 x 6 ins., 6 ft. long. The ballast 
is a decomposed rock obtained from the cuts. The 
curvature of the line aggregates about 30% of the total 
length. The cost of building and equipping 10% miles of 
line averaged $13,400 per mile. The average for the 
Nombre de Dios branch (including wharf, buildings and 
port terminals) was $6,800 per mile. 


Improving the Entrance to a Bar Harbor by a Single Jetty. 


In this paper, Capt. T. W. Symons, M. Am. Soc. C. E., 
U. S. Engineer Corps, describes a plan prepared for the 
improvement of the entrance to Gray’s Harbor, Wash., 
by means of a single jetty. this plan being applicable here 
on account of the relations of the currents, tides, yolume 
of flowing water, and other conditions. In general two 
parallel or converging jetties are used, or one jetty with 
the other replaced by a headland or permanent shore, but 
the author believes, from his experience on the Pacific 
coast, that there are places where double jetties are un- 
necessary. Such a plan has been successfully carried 
out at Coos Bay, Ore., and the plan proposed for Gray’s 
Harbor is based largely upon the results obtained and 
studies made at Coos Bay. The jetty, as proposed, is to 
be of rubble stone or a brush mattress foundation, the 
jetty reaching up to the level of high tide, and its total 
length (to the crest of the bar) being 25,500 ft. The cost 
of the wall is estimated at $1,000,000, as compared with 
$2,500,000 for a plan involving two jetties. 

Interesting discussions followed the reading of these 
papers, especially that by Mr. Cunningham. 

In the evening a reception was given at the hotel which 
was largely attended by distinguished citizens of the city 
and vicinity, and many pleasant acquaintances were made, 

On Tuesday, the 30th, the local committee tendered the 
party an excursion in a steamer on the bay and to the 
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Union Iron Works. The harbor and Golden Gate were seen 
to advantage. Luncheon was served on board the 
steamer, after which appropriate speeches were made. 
An inspection of the new U. 8. battleship “Oregon,’’ now 
under construction, and of the Union Iron Works com- 
pleted the day’s sightseeing and pleasures, In the even- 
ing President Clarke’s address (Eng. News, July 2) was 
read by the Secretary, Mr. Charles Warren Hunt, Mr. 
Clarke not being present. This closed the formal labors 
of the convention, and the visiting members and friends 
committed themselves unreservedly to the hands of the 
local committee, and for the remainder of the stay in Cal- 
ifornia ‘‘joy was unconfined.” 

The following day the party visited Mayor Sutro’s beau- 
tiful residence and park, dined at the Cliff House, where 
hospitality flowed so freely that guests who had never 
spoken before made speeches and afterwards saw sea 
serpents or rather seals on the rocks in the bay. 

The freedom of the city was conferred upon the visi- 
tors. They were invited to the Board of Trade; the 
Bohemian Club opened wide its doors; everywhere hos- 
pitalities were lavished and people ‘‘fell over each other’’ 
in their efforts to do honor and afford pleasure to the 
American Society of Civil Engineers. 

Qn July 2, by courtesy of the local committee, an 
excursion, to which a large number of resident citizens 
were invited, started by special train to visit the Spring 
Valley Water-works, Leland Stanford, Jr, University, 
and Monterey. At San Mateo a large number of con- 
veyances met the train and the party drove several miles 
throughout a pleasant country to the famous dam of the 
Spring Valley Water Co., about which so much has been 
said and written that it has become very familiar to the 
engineering profession. A thorough examination of the 
structure was made, and full explanations of the details 
of construction, were given by Mr. Herman Schussler, 
Chief Engineer of the Spring Valley Water Co. Then the 
drive along the lake was resumed until a pleasant grove was 
reached, where on long tables under the trees a feast was 
spread with everything pleasant to eat and drink in great 
abundance. Liquids—not all of which originated in the 
lake—flowed redundantly and good cheer prevailed. After 
the feast a very rich program of after-dinner speeches 
was served, by men of all professions and occupations, 
from bishop to banker. 

Again the carriages were taken and the party boarded 
the train at San Mateo, full of gratitude to the Spring 
Valley Water Co. for the delightful carriage ride and 
dinner. From San Mateo the train sped through one of 
the garden spots of California—a great grain and fruit- 
growing belt, through thousands of acres of wheat white 
for the harvest, where machines operated by 28 horses 
thresh the grain as it is cut and drop it off in bags, 


through beautiful parks of live oak, through miles 
of fruit orchards, apples, peaches, apricots, prunes 
and cherries, through hundreds of acres of seed 


onions and sweet peas—everything is on a most generous 
scale in this country. 

We stopped a few minutes at Palo Alto, got a glimpse 
of the grounds and buildings of the Leland Stanford, Jr., 
University, and then hastened onward through San Jose 
where we could see upon Mt. Hamilton, 28 miles to the 
eastward, a white speck that indicates the location of 
Lick Observatory, with its world-renowned telescope. 
At last we approach Monterey and are soon at the Hotel 
Del Monte. In the evening, as we view the hotel and 
park, it seems a veritable fairy land, an impression which 
the light of the following day fully justifies, for the 
place is lovely almost beyond conception. Nature and 
man haye co-operated in perfect union and harmony 
jn the creation of the Del Monte. Nature laid the foun- 
dation, planted the great oaks and cypresses, and man 
erected the beautiful hotel and cultivated and adorned 
the park with consummate taste, harmony and skill. All 
the flowers that will thrive in the congenial soil of Cen- 
tra! California here unfold in exuberant bloom; strange, 
fantastic, semi-tropical plants exhibit their foliage in the 
Arizona Garden; tempting vistas with paths leading in 
every direction invite to strolls in the park. Of all the 
places visited during the trip none approaches Del Monte 
for loveliness. 

Time and space fail to give in detail a proper descrip- 
tion of the delightful drive of 18 miles on the 3d of July 
through the quaint old town of Monterey, located irreg- 
ularly on the Bay of Monterey—throvgh Pacific Grove, 
the Chatauqua of the Pacific coast, on through an im- 
mense natural park to the ocean, along the ocean to Cy- 
press Point, with its fantastic forest of hoary wind-swept 
cypress trees, reputed to be as ancient as the cedars of 
Lebanon—on back to Monterey, and the Hotel Del Monte, 
and dinner; after which the train is again taken, and the 
return journey made to San Francisco, via, Santa Cruz 
and over the Santa Cruz Mountains, passing a grove of 
“big trees,’?’ some of the smallest of their kind, but one 
of which (‘‘Fremont’s tree’’) still standing and growing, 
easily accommodated 34 of the party with room to spare 
in its hollow interior. 

According to the program, the time had arrived to leave 
California, but our hospitable hosts importuned us to 
stay another day, as they would not be satisfied without 
showing us something further of the material development 
of their wonderful state. 

Yielding to their solicitations, another night was spent 
in San Francisco, and on the morrow, July 4, under escort 


of the local committee the party was taken to Sacramento 
and thence to Folsom, to examine the electric power plant 
located on the American River at that place, and illus- 
trated and described in Engineering News of April 11, 
1895, and May 7, 1896. 

The electric current is transmitted from Folsom to Sac- 
ramento, 22 miles, and furnishes the motive power for 
all the electric street car lines in the city. The shops of 
the Southern Pacific Ry. are also supplied with electric 
power and experiments are being made to determine 
whether it will be sufficiently economical to warrant ex- 
tending the use of the electric power to all the shop uses. 

It is to be noted that a difficult engineering problem 
Seems to have been satisfactorily solved in this water- 
power plant. It has been found that in diverting the 
water from rapid silt-bearing rivers like the American, 
very great difficulty has been encountered in keeping the 
comparatively slow flowing canals from becoming filled 
by deposits of silt. This difficulty is overcome at the Fol- 
som dam by what is virtually a large settling basin, in 
the bottom of which are outlets, passages and gates, 
through which the sediment is washed into the river below 
the dam at intervals and only the water freed from its 
burden of silt is allowed to pass through the headgates 
into the canal. The gates are controlled and operated by 
hydraulic jacks and are very easily handled. 

Near the dam is located the state prison, to which a 
brief visit was made, and the remainder of the afternoon 
was spent in Sacramento, where points of interest were 
visited the state capital with its very beautiful park, the 
historical Sutter’s Fort and other places. The ‘glorious 
Fourth’’ was celebrated by the natives with characteristic 
Western energy and vim. To the ladies of the party who 
had not satisfied themselves with curios in Chinatown at 
San Francisco, another opportunity was presented in the 
Japanese bazaars of Sacramento, which were the only 
shops open on the Fourth. 

About 9 in the evening a start was made toward the 
North, and on awakening the following morning the train 
was keeping company with the Sacramento River, which 
as it comes from the mountains is a clear, sparkling 
stream easily forded. We stopped at Craig, a resort in 
the mountains, with an outlook on Mt. Shasta, a wonder- 
ful peak, rising 14,442 ft., covered with a beautiful mantle 
of perpetual snow. We pass Castle Gate and are appar- 
ently lost in the mountains. Moss Brae Falls are seen 
a series of dainty cascades, springing out from a Heapeny 
of verdant moss and foliage, and leaping and bounding 
down the steep mountain side to the valley below. Not 
far beyond we come to the famous Shasta mineral springs 
After slaking our thirst with the cool, pungent water ine 
journey was renewed, penetrating further into the oe 
tains and rising by loops and turns to the summit of the 
divide between the waters of the Sacramento and the Ump- 
qua rivers, and as we rise we gain ever new views of 
beautiful Mt.Shasta, traveling nearly all day in sight of it 

About 4 p. m., our friends of the local committee Mee 
Curtis and Colonel Gray, who had accompanied us heyoud 
ee line of California, parted from us at Ashland, 

Too much praise cannot be given to our fellow mem- 
bers of the American Society of Civil Engineers on the 
Pacific coast and their friends for the magnificent hos- 
pitality which they extended to their visiting guests. 
From San Francisco to Tacoma attentions were showered 
upon the visitors and nothing was left undone that could 
add to their comfort or pleasure. The local committee of 
San Francisco, headed by their chairman, Mr. Curtis, 
were particularly assiduous and successful in their ef- 
forts to render the convention memorable by the hearti- 
ness of their welcome, and the wealth of good things 
prepared for their guests. 

The remainder of the journey to Portland was pleasantly 
passed. The railway runs through some _ treacherous 
country, where slides occur, at one point the portal of a 
tunnel was once closed by a slide, and at another three 
miles of the road were buried under an avalanche of 
earth and debris which dropped from the mountain side, 
creating a temporary dam which formed a lake some 
miles‘in extent. This was speedily emptied when the 
dam gave way soon after the water began to pass its 
crest. 

Portland was reached early on July 6. After breakfast 
at “The Portland’? the party was conducted about the 
city and to Portland Heights, from which magnificent. 
views of the surrounding country were had, the three 
great mountain peaks, St. Helens, Adams and Hood, like 
stars of the first magnitude, claim special attention, stand- 
ing separate and apart, each mantled with perpetual 
snow. 

Our Portland friends had arranged a trip by train to 
the Cascades and Locks, about 50 miles up the Columbia 
River. Here more beautiful scenery was enjoyed, the 
Locks were inspected, lunch was taken, and a salmon 
wheel was visited. The wheel is propelled by the cur- 
rent, and carries large buckets or scoops, which gather 
all the fish within their reach and deposit them on a 
platform. 

But few of the party from the Hast had any conception 
of the abundance of fish or the size to which they attain 
in these Western rivers; and the sight of 50-lb. fish as 
they came flopping from the wheel was a revelation. It 
seems, however, a barbarous way of fishing and is pro- 
hibited by law by our Canadian neighbors. 


Returning to Portland, the journey north was resumed, 
and Tacoma was reached late in the evening. 

Here, as elsewhere, we were royally received, and were 
escorted about the town to view its sights. 

In the afternoon the party were taken on an excursion 
to Point Defiance, and by steamer on the bay. In the 
evening an informal reception was held at the Tacoma. 
after which the party began disintegrating, a number 
leaving for the Yellowstone Park. Those remaining 
started northward again in the morning, July 8, by 
steamer, touching at Seattle and Port Townsend, and stop- 
ping at Victoria for a few hours for supper and a trip 
through the town. 

Morning found us at Vancouver, which is a thriving 
city and an important port. 

From here the journey cast over the Canadian Pacific 


Ry. was begun. The water in the rivers was very high,. 


thousands of acres were flocded on either side the rail- 
way. As the afternoon wore away, however, the sub- 
merged plains were left behind and we were again enjoy- 
ing picturesque scenery in the lvraser Canon which was 
followed until daylight faded into darkness. 

The mcrning of the 10th found the party in the Lake 
region, circling the sbores of the great Lake Shuswap, 
which the railway follows for 50 miles. The Lake 
is heramed in by mountains rising high on every side and 
covered with virgin forest. 

he country is said to bear a strong resemblance to 
the lake country of Scotland. It is a paradise for sports- 
men, the forests abounding in large game and the lakes 
in fish and water fowl. 

Leaving the Lake country the descent is made to the 
westerly crossing of the Columbia River at Revelstoke, 
the railway runs in an easterly direction up the Canon of 
the Illecilliwaet, leaving the Columbia, which makes a 
long detour to the north sweeping around the Selkirk 
Mountains. South of Revelstoke it widens into the Anow 
Lakes. 

The Illecilliwaet is a torrential mountain stream fed by 
the melting snows seen on all sides on the summits of 
the lofty mountains of the Selkirk range. Recent hot 
weather had swollen all the streams, making the waters 
turbulent and muddy; the valleys were flooded, the rails 
of the railway being at times covered to the depth of 
6 to 12 ins. A trestle on the line was started from its 
foundation and the train was stalled at a small station 
in the mountains in company with another train which 
had already been waiting for 24 hours. 

A weary wait with frantic efforts to get into communi- 
cation with the railway officials, who were empowered to 
advance the train and transfer the party to Glacier, an 
interesting and comfortable station to spend the waiting 
hours, failed to meet with success. Dinner and supper 
were taken on the dining car, and one by one the party 
retired for the night. 

At midnight the road was opened, and the party was 
joined by, Chief Engineer P. Alex. Peterson, M. Am. 
Soc. C. E., who had been superintending the repairs at 
the trestle, and the train moved forward up the canon, 
rising from the bottom of the valley and climbing the sides 
of the mountains on narrow shelves. The scenery grew 
wilder and the sleeping members of the party were dragged 
from their berths and began to appear variously clad in 
all sorts of garments, from linen suits worn the previous 
day, during the heat in the valley, to overcoats and blank- 
ets. But they were amply repaid for the loss of slumber 
and a hasty toilet. Stupendous mountains, towering on 
every side, began to appear, at that early hour in. this 
northern latitude—day began to dawn at 2 a.m. Higher 
and higher the train climbed up the mountain side, around 
a “loop”? most skilfully located in terraces, almost verti- 
cally above each other, until the altitude attained. brought 
us in friendly proximity with the summits of the great 
peaks all around us, Ross, Cheops and Dix Donald being 
the most conspicuous. The little river was seen far down 
in the V-shaped canon, the trestle recently repaired was 
crossed, and when a turn of the road brought the great 
Glacier plainly into view, high up on the side of Ross’ 
Peak, daylight had so far advanced that the billows of 
ice were plainly visible, extending upward toward the 
clouds in the stupendous masses—great plains of frozen 
crystal, hundreds of feet in depth. 

Other glaciers were seen in the vicinity, but none of 
such extent or beauty. For many miles up to and through 
Roger’s Pass, the scenery is sublime beyond the power of 
pen to describe. 

Time and space fail to record the interesting features of 
the descent to the easterly crossing of the Columbia, at 
Donald, the ascent of the Kicking Horse Pass to the Con- 
tinental Divide, in the heart of the Rocky Mountains, or 
the brief stop at Banff, in the Canadian National Park. 

At Banff another division of the party took place, and 
the practical breaking up of ‘‘Tour No. 1.’’ Those who 
were fortunate enough to go on ‘‘No. 4”’ are probably at 
this writing still enjoying the delights of the Yellow- 
stone Park, but even those who came directly east from 
Banff have had sufficient grand scenery to last them at 
least another year. 

The convention, as a pleasure excursion, at least, was 
an unqualified success, and I believe will have no small 
influence in strengthening the fraternal bonds between 
the members of the East and the Far West, as well as 
increase the interest of the engineers of the Pacific Slope 
in the American Society of Civil Engineers. 


July 30, 1896. 
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PLANS FOR RAILWAY TRACK DEPRESSION on At- 
lantic Ave., Brooklyn, were submitted to the commission 
in charge of that work by the counsel of the Long Island 
R. R. Co., on July 27. It is proposed to lower the tracks 
from the Flatbush Ave. terminus to the city limits, a 
distance of 31,040 ft., and carry the streets across the 
sunken tracks by 38 bridges 60 ft. wide at important 
streets and 46 foot bridges 14 ft. wide at other streets. 
The estimates for the work are as follows: 

For excavating and wasting, 50 cts. per cu. yd. 

For masonry in walls, $8 per cu. yd. 

For concrete, $6 per cu. yd. 

For first-class masonry, $13 per cu. yd. 

For steel construction, 4 cts. per Ib. 

The consulting engineer estimates that to carry out the 
entire work, as shown on plans submitted and sketched 
out in this report will cost $3,912,932. 

The above estimates does not include engineering ex- 
penses, the cost of removing water mains, alterations 
to sewers and other work connected with the city works 
department, or the cost of maintaining the railroad 
traffic during construction. 
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THE COMPETITIVE DESIGNS for the proposed draw- 
bridge over Newtown Creek, Brooklyn, N. Y., were 
opened on July 23. According to the Brooklyn ‘‘Eagle,”’ 
those submitting designs were the following: 


Type Estimated Price, 

Name. of bridge. cost bridge. design. 
E. B. Jennings .......Bascule. ween eee $1,000 
W. H. Breithaupt . Hinged arch. $200,000 6,000 
Chas. E. Bedell ....... ABUULOL DO NMEE w lciierespscre 1,600 
John D. Wilkins ...... BCS SuSmoTEe 6,300 
Chas. A. Steiner...... ae mielaneva atatays ehetes 500 
Waddell Bridge Co.....Lift. = waaesuee es 
Thos. E. ercea Jr....Bascule. 100,000 yee 
Alfred Liebmann .....Lift. = = = =  ssse---- : 
Structural Eng. Co....Lift. 400,000 2%* 
Scherzer Bridge Co.....Rolling lift.  ........ ware 

*Of cost. 


THE EAST RIVER TUNNEL proposed: by Benj. S. 
Hening and his associates is likely to become a reality 
at an early date, if a long article in the ‘‘Tribune’”’ of 
July 26 may be believed. The tunnel is to extend from a 
New York terminus at Park Row and Ann St., to a point 
near Willoughby Ave., in Brooklyn, a distance of about 
8,700 ft., of which 2,600 ft. would be under the river. 
The section proposed is a horseshoe 28 ft. in width and 
24 ft. in height. A franchise was granted for the tunnel 
by the New York Board of Aldermen some weeks ago, and 
it is stated that the funds for the work have been raised 
by an auxiliary organization known as the Columbian Co. 
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A NEW EAST RIVER BRIDGE, to parallel the pres- 
ent structure and to be built solely for the use of the ele- 
vated and surface railway lines, has been proposed by 
President Jas. Howell, as an offset to the petition to per- 
mit elevated railway trains to run across thepresent struc- 
ture, It would seem highly unwise to build anohr 
bridge close beside the present one until the traffic ca- 


pacity of the present is fully utilized and until it is as- 
certained what relief will be given by the completion of 
the new bridge at Grand St. As New York and Brooklyn 
are not likely to supply funds for such a bridge, and pri- 
vate capital is still less likely to take it up, the newspaper 
discussion spent upon it is probably wasted. 
£2 

WORK ON THE HUDSON RIVER TUNNEL may be 
resumed, if the plan for the reorganization of the com- 
Pany agreed upon at a meeting of the bondholders in 
London last month is successful. It is stated that Mr. 
has. M. Jacobs has presented an estimate setting $2,- 
6,779 as the cost of completing the tunnel and its ap- 
proaches, and purchasing land for its terminals. By the 
reorganization it is hoped to raise sufficient additional 
funds to complete the work. It will be remembered that 
one tunnel has already been driven nearly across the 
river, 
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THE NEW YORK RAPID TRANSIT LAW was de- 
clared constitutional by a majority of the Appellate Divis- 
ion of the New York Supreme Court on July 28. Two of 
the five judges dissented from the opinion. While this 
decision does not remove the obstacle presented by the 
refusal of this same tribunal some months ago to approve 
the plan prepared by the Rapid Transit Commission, it 
appears to open the way for the preparation of some plan 
involving smaller first cost, which could again be pre- 
sented to the authorities for approval. 
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THE CONTROL OF STREET CAR FARBS by the state 
railway commission is to be tested in Cualifornia. The 
commission will investigate the cost, debt, expenses, and 
earnings of the roads, and in case information is refused 
by the companies will carry the matter to ihe evurts. 

A FIVE-CENT FARE for all suburban distances under 
20 miles has been adopted by the Chicago & Northern 
Pacific Ry., running out of Chicago. This is said to be 
the cheapest suburban transportation ever offered by a 
railway company in this country, 
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ELEVATOR CHARGES are complained of in a ecmmu- 
nication sent by a committee of canal carriers to the New 
York Produce Exchange. It is shown that for transferring 
a boat load of 8,000 bushels of wheat from Buffalo to 
New York the boatman has to pay $104 at Buffalo for the 
transfer, trimming, storage, etc., and $143 at New York. 
He receives a gross freight of 3% cts. per bushel, and after 
deducting the transfer charges as above, the insurance 
and the towing, has $113.50 left to feed his teams and 
crew, pay his men and bear other expenses of his journey 
of 1,000 miles, for west-bound freight is not often ob- 
tainable, and when it can he secured barely pays for the 
time of detention necessary to secure it. The protest con- 
tinues as follows: 


It is adding insult to injury for the grain elevator com- 
bines, as aforesaid, to tax the state canal traffic upvards 
of $100 more on a boat load of oats ihan we, the canal 
carriers, receive gross for carrying it such a long distance 
from Lake Erie to New York Harbor, when it is taken into 
consideration that the entire time consumed for the sim- 
ple transfer of grain at Buffalo and New York does not 
exceed 1% hours at each port. It is no uncommon oc- 
eurrence for the modern elevators at Juffalo and New 
York to transfer a boat load of grain from Iske vessel to 
canal boat and from canal boat to ocean ship complete in 
the short space of 50 minutes. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week occurred near Murphysborough, Ill., July 21, on the 
Chicago & Texas R. R. A trestle failed, precipitating the 
rear car of a passenger train to the ground. Fifteen pas- 
sengers were injured. Cable dispatches from Bombay, 
India, state that on July 27 a passenger train was derailed 
on the railway between Bombay and Delhi and 50 passen- 
gers were killed. 


SS 

A BOILER EXPLOSION occurred at English, Ind., July 
20. The regular engineer was absent. The substitute 
in charge was killed. 
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A PISTON ROD BROKE on the steamer ‘‘Connecticut,”’ 
July 28, of the Providence Line, on Long Island Sound. 
The broken rod connected with a low pressure cylinder 
and had been inspected by the chief engineer only three 
minutes before. The accident occurred at midnight and on 
a quiet sea, and steam was shut off before any damage was 
done to the vessel. 
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A WATER-WORKS RESERVOIR 1s reported as having 
failed at Stanford, Ky., July 17, flooding a part of the 
city and doing some slight damage. 

> 

AN ARTESIAN-WELL FRAUD is reported from Wash- 
ington, D. C., the U. S. government being the victim. 
In 1898 a contract was let for a well to supply Fort Meyer, 
near Washington, the well to have a capacity of at least 
50,000 gallons a day. Rock being struck in this well by 
a sub-contractor at some depth, a second well was started 
in 1894. Water was developed at a point surprisingly 
near the surface, but after the first test the contractor 
claimed that the well had been tampered with. The au- 


thorities not being satisfied with the well, anyway, a third 
one was put down in 1895. Water was again found near 
the surface. It was of a satisfactory chemical character, 
but the objection was raised that the well was not deep 
enough to insure a permanent supply, and on a test it 
yielded only 48,000 gallons a day. The contractor said he 
would sink the well deeepr, and shortly afterwards made a 
test which showed a yield of 60,000 gallons. The well 
was accepted and the contract price, $8,000, was paid in 
November. The well was not put in use until this year, 
when it was found to give little or no water. The Cook 
Well Co., of St. Louis, was called on to investigate the 
matter. It was found that both the second and third wells 
had been connected by means of a pipe with a near-by 
brook. A second pipe was laid to the third well to in- 
crease the apparent yield from 48,000 to 60,000 gallons. 
It is claimed that a dam was thrown across the stream 
and that the water pumped from the wells during the 
test was carefully conveyed back to the stream, the latter 
having only a small flow. We cannot vouch for the accu- 
racy of the details of the above story, as they are taken 
from a press dispatch, but there is no doubt regarding 
the attempted fraud and its general method. 


THREE PUMPING ENGINES OF 12,000,000 GAL- 
lons capacity each are to be purchased for the Chi- 
cago, Ill., water-works. Plans and specifications for these 
pumps are now being prepared and it is stated that bids 
will be called for within a few weeks. One pump will be 
placed at the Lake View Station, one at the Fourteenth 
St. Station and one at the Chicago Ave. Station. The work 


will include all the necessary boilers and appurtenances. 
= /—____—_ 


A WATER-POWER FRANCHISE is under consideration 
at Sault Ste. Marie, Mich. The proposed ordinance grants 
a franchise to Messrs. Edw. V. Douglass, of Philadel- 
phia, and Francis H. Clergue, of New York, for building 
and operating a canal 15 ft. deep and not less than 150 
nor more than 600 ft. wide through the city, from a point 
on the shore of St. Mary’s River above the St. Mary's 
Falls Ship Canal. The city is given the right to discharge 
surface water and sewage into the canal, but must pay 
$4,000 a year for 20 years and construct such bridges over 
the canal as may be necessary. The proposed franchise 
also provides that the city shall pay $6,000 a year for 20 
years for 400-HP., including a site to make use of it. 
No provisions regarding charges for power supplied to 
manufacturers are included in the franchise. 
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FASTER TRAIN SCHEDULES are to be put into effect 
on the Manhattan Elevated Ry. on Aug. 8. A reduction of 
three minutes will be made in the schedule time between 


terminals on the Second, Third and Sixth Ave. lines. The 
following table summarizes the facts of interest: 
Present 
schedule 
Length No. time* 
Line. miles. stops. mins 
Second (AVG. sew hates ces a 0.4's 8.76 43% 
PH IT GAN Cats. ae cane Act Ate 8.48 43 
Sixth Ave...... make 10.76 52 


*By Official Guide. 
Newspaper reports give the present schedule time some- 


thing less than the above. 
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AMERICAN FILES are being sold in England in com- 
petition with those of Sheffield manufacture, “The 
Engineer’ (London) in its issue of July 17 says: 


Mr. J. W. Schofield, a Sheffield manufacturer, has di- 
rected the attention of Sir Howard Vincent, M. P., to the 
severe American competition to which Sheffield file manu- 
facturers are now subjected by their American rivals in 
the English markets. ‘‘My agent,’’ he says, ‘‘writes me 
this morning that a large order, for which we quoted an 
outside discount, has gone to America at 67%% and 5%, 
and this, with freight and charges, represents approxi- 
mately 70% off Sheffield list, which will mean a heavy 
loss if supplied by Sheffield manufacturers.’’ Mr. Scho- 
field adds that surely the time has come when something 
should be done im the way of practically testing protec- 
tion by the imposition of a duty on goods, which can be 
seriously affected by combination on this side. He sug- 
gests in that connection agricultural machinery and files— 
each of them small matters in themselves, but of vast 
importance to those in this country engaged in their pro- 
duction. Sir Howard Vincent, in his reply, says that he 
is painfully aware of the existence of this state of affairs, 
and has for years past done his best to remedy it, but 
expresses his sorrow at having been almost single-handed 
in the matter, and at receiving so little support from any 
quarter. 


A STEAMSHIP LINE from Japan to Seattle, Wash., in 
connection with the Great Northern Ry., is announced as 
arranged for. At the beginning there will be cne steamer 
a month each way. The Royal Japanese Mail Steamship 
Co. is said to be the company which will undertake the 


venture. 
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A NEW METHOD OF MARINE PROPULSION is to 
be tested by a naval board this fall. The system consists, 
according to newspaper reports, of an apparatus for ex- 
ploding a mixture of gas and air, as in an ordinary gas 
engine, and directing the explosive force directly against 
the water at the stern of the boat without the interven- 
tion of any pistons, screw propellers or other machinery. 
The system is the invention of John A. Secor, who is 
building a 75-ft. launch to be fitted with this system at 
the foot of 44th St., New York city. 
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THE WEST SIDE IRRIGATION AND MINING CANAL IN 
WYOMING AND COLORADO. 


By Elwood Mead, M. Am. Soc. C. E. 
(With inset.) 

About 70 miles south of Rawlins, Wyo., in Routt 
county, Colo., is an area of gold-bearing sand 
which promises to attract much attention in the 
near future. Beginning at the southern boundary 
of Wyoming, it extends south to the divide be- 
tween Bear and Snake rivers, and from Range 89 
to Range 97 west, embracing in all a district about 
30 miles wide and 50 miles long. This deposit of 
placer gold has apparently no relation to existing 
water courses nor to any definite source of supply, 
but wherever bars or areas of sandy soil occur, 


Fig. 4.—Character of Country Through Which Canal must Have Passed Had Not 


Pipe Line Been Adopted. 


VIEWS ON THE WEST SIDE CANAL IN WYOMING AND COLORADO. 


there gold in paying quantities is usually found. 
In a series of tests which embraced over 20,000 
acres, the average value of the ground tested was 
over 30 cts. per cu. yd. and the returns from the 
hydraulic operations in this district last season, as 
far as received, have shown results equally large. 

The largest work yet constructed for washing 
and securing this gold is the West,Side Canal, 
owned by the West Side Mining Association, com- 
posed principally of citizens of Providence, R. I. 
This association has secured, by location and pur- 
chase, several thousand acres of placer ground 
lying south and east of Snake River in the north- 
west corner of the district. To secure the required 
elevation for their water supply it was necessary 
to build a canal about 29 miles long, starting at 


Fig. 5.—Change From Pipe Line to Canal. 


Dixon, Wyo., and terminating on the south side 
of Dry Gulch on one of the largest and richest 
bars owned by the association. The location of 
the canal is shown by Fig. 1 and the head gate by 
Fig. 2. This work was begun in July and com- 
pleted in November, 1895. Mr. Edw. A. Greene, 
M. Am. Soc. C. E., was the contractor, and the 
writer was chief engineer. Messrs. F. J. Cramer 
and Fred Bond were engineers in charge of the 
first and second divisions, respectively, of the 
canal. Messrs. W. B. Haskins, Geo. E. Perkins and 


Wm. Howard were trustees of the association. The 
canal is intended to supply water for the irrigation 
of about 5,000 acres of farming land and to deliver 
1,500 miners’ inches of water on the bar at the 
lower end. At the head it is 10 ft. wide on the bot- 
tom and 16 ft. wide on the water line. The lower 
bank is 4 ft. high, and the canal is intended to 
carry 3 ft. of water with a grade of 4% ft. per 
mile. Ten miles from the head the width on 
the bottom is reduced to 8 ft. and the grade is 244 
ft. per mile. Two cross sections of the canal are. 
shown by Fig. 3. ; 

The most interesting feature on this canal is the 
extent to which wooden pipe has been utilized. As 
the ditch runs almost parallel to the stream and 
through a broken country, to have crossed the 


various drainage channels with a grade canal 
would have greatly increased its length, besides 
requiring the erection of several long and high 
flumes. This was given up and instead pipe lines 
following the irregularities of the surface were 
substituted in the most difficult locations. The 
first of these is at the crossing of Four Mile Creek. 
To follow a grade line up this creek to a point 
where it could be flumed would have required 
nearly ten miles of ditch and two flumes about 
1,200 ft. long, while an inverted syphon crossing 
directly from the east to the west side of the valley 
would be only 6,500 ft. long, and this was sub- 
stituted. This pipe has an internal diameter of 8 
ft., a total fall of 24% ft., and a maximum static 
head at the creek crossing of 90 ft. 


STRUCTURES ON THE WEST SIDE CANAL. 


Five miles below the outlet of this pipe the canal 
grade passed along the slope of a series of bad 
land hills which border the river. The slope of 
these hills is so precipitous and their outline so 
broken that the construction of a grade canal was 
out of the question, even if the soil had been of a 
satisfactory nature, but in addition to the other 
obstacles the large percentage of gypsum and so- 
dium salts which it contains caused it to dissolve 
almost as readily as sugar when exposed to water. 
It was decided, therefore, to carry the water 


Fig. 8.—View of Fiume With [ounta‘ns in the Distance. 


Fig. 9 —View of Flume Across Small Gulch. 


around these hills by means of a pipe line laid in 
the river valley, at their base. This pipe is about 
9,000 ft. long, and from where it drops into the 
valley at the upper end to where it rises at the 
lower is from 50 to 80 ft. below grade. Aside from 
its being the only satisfactory means of passing 
this obstacle, it is believed to be cheaper than an 
earth canal owing to the saving in distance. To 
have followed the contour of the hills would have 
required a canal about seven miles long, or about 
our times the length of the pipe. The accom- 
panying view, Fig. 4, shows the character of the { 
country avoided. ; 
A third pipe line crosses Dry Gulch, the static ; 
head at the lowest point being 85 ft. : 
The pipe used is what is known as Allen’s patent | . 


stave pipe. The staves are made of Texas pine 
and Oregon fir, shaped from 2 x 6-in strips, 
varying in length from 12 to 18 ft. and banded 
with %-in. iron rods spaced to give a factor of 
safety of five for the varying static heads. 

To secure the maximum discharge, the bottom 
of the inlet of each pipe is placed 6 ft. below the 
grade of the ditch. The inlet is expanded, being 
4 ft. in diameter at the end and decreasing to that 
of the pipe in 12 ft. A 4-in. blow-off is placed 
in the lowest point of each pipe, to drain them 
when necessary and to permit of the removal of 
sediment should any accumulate. 

The inlet and outlet boxes of all pipes are of tim- 
ber, as are the head gates, flumes, ete. No ma- 
sonry was employed. Lumber could be had from 


the mountains near by and was cheap, while there 
was no satisfactory stone, lime or cement on the 
ground, and the distance to the nearest railway, — 
70 miles, made the cost of outside material prohib- 
itory. The view, Fig. 5, shows one of the changes — 
from pipe line to canal, and details of several of q a 
these penstocks are shown by Fig. 6. <A view of — 
the mouth of one of the penstocks is shown by 
Fig. 7. Two flumes are shown by the views, Figs. 
8 and 9. 

The uncertain factors in the use of wood pipe 
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FIG. 2.-DETAILS OF HEAD GATE. 
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FIG. 6.—DETAILS OF PENSTOCKS, OR INLET AND OUTLET BOXES, 
AT CHANGES FROM CANAL TO PIPE LINE. 
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are its durability and the danger from leaks re- 
sulting from shrinkage when not in use. Wood 
pipe kept constantly filled under the pressures 
which these must sustain would probably last as 
long as wrought iron in the alkaline soils of this 
region. Some have been in use 30 years with no 
evidence of decay; but this pipe will be emptied 
in winter, as the climate of this region will not 
permit operating the canal for from four to five 
months. If left exposed during this time the life 
and usefulness of the pipe would probably he brief. ' 


1896. Two washing plants will be used, each 
utilizing 750 ins. of water. This will be distributed 
by means of wrought iron pipes, connected with 
a stand-pipe placed at the south end of the Dry 
Gulch pipe line. 

About 300,000 ft. of lumber were used in flumes 
and in the washing plants. This cost $12 per thou- 
sand at the mill and about $27 per thou- 


sand when placed in the flumes and other struc- 
tures. The wood pipe cost $2.25 per ft., laid, with 
a guarantee of maintenance for 


eight months, 


4 igi Tray 


FIG. 7.-VIEW OF INLET PENSTOCK (SEE DETAIL, FIG. 6). 


To preserve it from decay and to lessen the danger 
from accidents or malicious injury these pipes 
have been buried, the trenches in which they were 
laid being 4 ft. deep. The pressure will, it is be- 
lieved, force enough water through the pores of 
the wood to moisten the surrounding earth, and 
this, taken with the fact that the ground will be 
frozen during the greater part of the time the 
pipe is empty, will largely if not entirely prevent 
both shrinkage and decay during this period. 

The distribution of gold in this district is some- 
what unusual. It is almost as abundant in the 
roots of the sage brush as on bed rock. There 
are no nuggets; every particle is of exceeding 
fineness, from 1,200 to 1,500 being required to 
make a cent in value. This fact proved for sev- 
eral years an insurmountable obstacle to saving 
it, as it was carried off with the sand. The first 
successful washing plant was built two years ago 
on Four Mile Creek by the Rock Springs Mining 
Co. The illustration of their device shows its char- 
acter. Wig. 10 shows it in detail and Fig. 11 is a 
view of it. It consists of the ordinary sluice box, in 
the bottom of which is a perforated iron plate, 
82 ft. long, the perforations being 14 in. in di- 
ameter. The mixture of water, gold and fine sand 
passes through these openings, falling into a tank 
from which it is distributed in a thin uniform 
layer over an incline having a fall of 6 ins. in 
12 ft. The bottom of this incline is covered with 
burlap, and as the depth of water and gold bear- 
ing sand which flows over it does not exceed %4 
in. the gold is caught and held in the meshes of the 
cloth.- No quicksilver is used in either the sluice 
boxes or the incline. Success in saving the gold 
depends upon having the soil thoroughly dis- 
Solved before it reaches the perforated plate and 
in having enough water to prevent sand lodging 
on the burlap. 

The West Side Association will use a modifica- 
ton of this device, designed by Mr. M. J. Miller, 
@ mining engineer of Chicago. The same method 
of separating the gold and fine sand from 


the coarser material will be used, and 
practically the same plan for distribut- 
ing the water and gold bearing sand in 


a thin layer on the incline, but the bottom of this 
incline instead of being of burlap will consist of a 
Series of indented iron plates which will have the 
bottoms of the depressions filled with quicksilver. 

The canal was completed too late in the season 
to permit of washing gold last fall, but it was ex- 
bected that it would be begun about April 1, 


Earth excavation was 8 cts.; loose rock, 27 cts.; 
solid rock, GO cts. The canal, independent of the 
washing plant, cost, complete, $150,000. 

The-work included 89 acres of plowing, 187,- 
845 cu. yds. of earth excavation, 30,043 cu. yds. 
loose and 6,442 cu. yds. of solid rock excavation, 
114,114 ft. B. M. of fluming and 17,536 of lin. ft. of 
wood pipe. 
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STATISTICS OF RAILWAYS OF THE UNITED STATES 
FOR THE YEAR ENDING JUNE 30, 1895. 


The Statistican of the Interstate Commerce Com- 
mission, Prof. Henry C. Adams, has furnished to 
the press an advance abstract of the forthcoming 
eighth annual statistical report of the Commis- 


tal represented by these roads was nearly $2,500,000,000, 
or about 22% of the total railway capital in the United 
States. 

Mileage.—The total railway mileage in the United States 
on June 30, 1895, was 180,657 miles, an increase of 
1,949 miles, or 1.09% being shown. The increase in 1894 
Was 2,247 miles, or 1.27%, which was less than for any 
preceding year during the period for which reports have 
been made to the Commission. The territory and states 
in which the increase in mileage exceeds 100 miles are, 
Arizona, 247 miles; Illinois, 188 miles; Pennsylvania, 157 
miles; Maine, 133 miles; Texas, 110 miles, and Montana, 
106 miles, The aggregate length of all tracks in the 
United States on June 30, 1895, was 236,894 miles. In- 
eluded in this total track mileage were 10,640 miles of 
second track, 975 miles of third track, 733 miles of fourth 
track, and 43,888 miles of yard track and sidings. 

Classification of Railways.—The number of railway cor- 
porations on June 30, 1895, was 1,965, of which 1.013 
maintained operating accounts, and 800 financial accounts. 
During the year 14 roads were abandoned, 9 merged, 32 re- 
organized, and 28 consolidated. Forty-two companies, 
each operating more than 1,000 miles, operate 100,715 
miles of line, or 55.67% of the total railway mileage; 24 
roads, with an operated mileage ranging from 600 to 1,000 
miles, operate 18,896 miles, or 10.45%. One hundred and 
thirty-three roads, or 12.05% of the operating companies 


operate 145,155 miles, or 89.24% of total mileage in 
operation, 

Equipment.—The increase in number of locomotives in 
service was 207, the total number on June 30, 1895, being 
35,699. Of this number, 9,999 were passenger locomotives, 


20,012 were freight locomotives, 5,100 were switching loco 
motives, and 588 were unclassified. The number of cars of 
all classes reported, being those owned by railways, was 
1,270,561, which indicates a decrease of 7.517 as compared 
with the previous year. Of the total cars reported, 38,112 
were in passenger service, 1,196,119 were in freight ser- 
vice, and the remainder, 41,330, were cars used by the 
reporting companies in their own service. There was an 
increase of 94 in the number of passenger cars, and an in- 
crease of 1,439 in cars assigned to company’s service, but 
cars in freight service decreased 9,050. The explanation 
of this decrease is not wholly to be found in an effort on 
the part of the railway companies to economize in equip- 
ment, but rather in the increased use made of private cars. 

From the summaries given it appears that there was a 
decreased efficiency in passenger service, and an increased 
efficiency in freight service during the year covered by the 
report. The number of passengers carried per passenger 
locomotive was 50,747, or 3,907 less than in 1894. The 
number of passenger miles per passenger locomotive was 
1,218,967, or 225,433 less than in 1894, while the number 
of passenger cars per 1,000,000 passengers carried was 65, 
or 12 greater than the preceding year. This is probably 
largely due to decreased travel on account of business 
depression, but it also suggests that passenger traffic has 
returned to its normal condition previous to the World’s 
Columbian Exposition. The number of tons of freight 
earried per freight locomotive in 1895 was 34,817, show- 
ing an increase of 2,908 when compared with the corres- 
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FIG. 11.—VIEW OF GOLD WASHER. 


sion. From it we take the following figures of 
principal interest to our readers: 


In the introduction of the report reference is made to the 
effect of the continued business depression, and the large 
number of receiverships. On June 30, 1895, 169 roads 
were reported in the hands of receivers, showing a net 
decrease of 23 during the year. The roads under re- 
ceivers operated 37,855 miles of line, which shows a de- 
crease of 2,963 as compared with 1894, The railway capi- 


ponding figures for 1894. The number of ton miles per 
freight locomotive was 4,258,821, the increase over the 
previous year being 242,066. These figures indicate in- 
creased economy in transportation of freight. The same 
result is shown by the fact that 1,888 freight cars were 
required to move 1,000,000 tons of freight in 1894, and 
1,717 in 1895. These figures, however, are not satisfac- 
tory because the basis of the computations does not in- 
clude cars not owned by railway companies, in which «# 
large proportion of freight is transported. 
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Out of a total equipment of 1,306,260 locomotives and 
cars, only 362,498 were fitted with train prakes, and 408,- 
856 with automatic couplers on June 30, 1895. The in- 
crease in equipment fitted with train brakes was 31,506, 
with automatic couplers, 51,235. The summaries pre- 
sented show that almost all passenger locomctives are 
fitted with train brakes, and 16,712 out of 20,012 freight 
locomotives have them. The number of passenger loco- 
motives fitted with automatic couplers on June 20, 1895, 
was 8,893, the increase during the year being 414. It 
appears that 6,106 passenger locomotives were wthout 
automatic couplers. The number of freight locomotives 
fitted with automatic couplers was 2,039, the increase 
during the year being 731. On June 30, 1895, the number 
of passenger cars in service was 33,112, of which 32,384 
were fitted with train brakes, and 31,971 with automatic 
couplers. The number of freight cars in service was 
1,196,119, of which 295,073 were fitted with train brakes, 
and 366,985 with automatic couplers. 

Employees.—The number of men employed by railways 
shows an increase of 5,426, as compared with last year, 
the number of employees being 785,034 on June 30, 1895. 
The returns for the present year show that 128 men were 
assigned to Maintenance of Way and Structures per 100 
miles of line, against 123 in 1894. The number of men 
correspondingly assigned to Maintenance of Equipment 
also shows a slight increase, peing 88 for 1895, and 86 for 
1894. 

Capitalization and Valuation of Railway Property.—The 
amount of railway capital on June 30, 1895, is shown to 
be $10,985,203,125, or $63,330 per mile of line. The in- 
crease during the year was $188,729,312. The amount of 
capital stock was $4,961,258,656, of which $4,201,697,351 
was common stock, and $759,561,305 preferred stock; the 
funded debt was $5,407,114,313; the current liabilities 
amounted to $616,830,156. Of the capital stock outstand- 
ing, $1,169,071,178, or 23.57% was owned by the railway 
corporations, as well as $437,508,841, or 9.39% of bonds 
outstanding. These figures show an increase in the cor- 
porate ownership of securities, probably rather due to rail- 
way consolidation than to the strengthening of reserve 
funds. 

Stock to the amount of $3,475,640,203, or 70.05% of the 
total outstanding paid no dividend, and $904,436,200, or 
16.90% of funded debt, exclusive of equipment trust ob- 
ligations, paid no interest during the year covered by the 
report. In no other year since the organization of the 
Division of Statistics has so large a percentage of stock 
passed its dividends, or, except in 1894, has so large a 
percentage of funded debt defaulted its interest. Of the 
stock paying dividends, 6.89% of the total stock outstand- 
ing paid from 4 to 5%; 5.389% of this stock paid from 5 to 
6%; 4.41% paid from 6 to 7%, and 3.99% paid from 7 to 
8%. The total amount of dividends was $85,287,548, which 
would be produced by an average rate of 5.74% on the 
amount of stock on which some dividend was declared. 

Public Service of Railways.—The number of passengers 
carried by the railways during the year ending June 30, 
1895, was 507,421,362, which shows a decrease of 33,266,- 
8837. The number of passengers reported as carried one 
mile was 12,188,446,271, a decrease of 2,100,999,622 being 
shown when compared with figures for previous year. Tae 
number of tons of freight carried as reported by railways 
was 696,761,171, which gives an increase of 58,574,618 for 
the year. The number of tons caried one mile was re- 
turned as 85,227,515,891, indicating an increase of 
4,892,411,189. 

Earnings and Expenses.—The gross earnings of the rail- 
ways of the United States for the year ending June 30, 
1895, were $1,075,371,462, an increase of $2,009,665 for the 
year being thus shown. Passenger revenue was $252,246, - 
180, showing a decrease of $33,103,378, or 11.60% for the 
year. Freight revenue increased $30,502,549, or 4.36%, 
being $729,993,462 for 1895. 

The expenses of operation for the same period were 
$725,720,415, which were $5,693,907 less than for 1894. 
That important unit in railway statistics, the percentage of 
operating expenses to operating income, for 1895, was 
67.48%; for 1890, 65.80%. The income from operation, 
$349,651,047, though $7,703,572 greater than it was in 
1894, was yet less than for any other year since 1890. 
The amount of money at the disposal of railways for 
fixed charges anddividends isthe aggregate of incomefrom 
operation and income from other sources. This amount 
for 1895 was $482,083,180. Fixed charges for the year 
amounted to $425,966,921. The deduction of fixed charges 
leaves $56,116,259 as net income from which to pay divi- 
dends. The amount of dividends, including $673,957 other 
payments from net income, was $85,961,500, from which it 
appears that the railways of the United States closed the 
year with a deficit from the year’s operations of $29,845,- 
241, which was met by a decrease in accumulated surplus, 
or by the creation of current liabilities. The correspond- 
ing deficit for the year ending June 30, 1894, was $45- 
851,294. 

Railway Accidents.—The number of railway employees 
killed during the year ending June 30, 1895, was 1,811, 
and the number of injured was 25,696. These figures, 
compared with those of the previous year, show a decrease 
of 12 in number killed, and an increase of 2,274 in the 
number injured. The number of passengers killed was 
170, the number injured, 2,875. These figures give for the 
year a decrease of 154 in the number killed, and 659 
ir, the number injured. The number of passengers killed 


is remarkably small. The smallest number killed in 
any of the preceding seven years was 286 in 1890. One 
employee was killed for each 433 employed, and one em- 
ployee was injured for each 31 employed. Of the class 
of employees known as_ trainmen—that is, engineers, 
firemen, conductors, and other employees whose service 
is upon trains, it appears that one was killed for 
each 155 in service, and one injured for each 11 
in service. The number of passengers carried for 
each passenger killed during the year was 2,984,832, and 
the number carried for each passenger injured was 213,- 
651. The liability of passengers to accidents is better 
shown in the fact that 71,696,743 passenger miles were 
accomplished for every passenger killed, and 5,131,977 
passenger miles for every passenger injured. 

Conclusion.—The statistician renews his recommenda- 
tions that reports be required from express companies 
engaged in interstate traffic, from all corporations, com- 
panies, or persons owning rolling stock which is used in 
interstate commerce, as also all corporations, companies, 
or persons owning depot property, stock yards, elevators, 
and the like, and from all carriers by water whose busi- 
ness influences interstate traffic. The further recommenda- 
tion is made that Congress be requested to provide for a 
bureau of statistics and accounts, which shall have the 
right of inspection and control over the accounting de- 
partments of the common carriers. 
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MINERAL PRODUCTION OF THE UNITED STATES IN 
TEN YEARS. 


The accompanying table, just issued by the U. 
S. Geological Survey, is so convenient a one for 
reference that we reproduce it herewith for the 
benefit of our readers. The statistics from which 
this table is compiled were collected by the Divi- 
sion of Mineral Resources of the Survey, of which 


where the indicator is attached to a length of pipe suffl- 
cient to bring the instrument to the top of the valve box 
(a length of 3% ft. or more), a true card can be obtained 
only at slow speeds; and has shown that, for a speed of 
300 revolutions per minute, the diagram is likely to be 
in error aS much as 17%. These early experiments have 
now been followed by a more extended series, the results 
of which are herewith presented. 

The experiments were made in connection with a 7% xX 
15-in. Buckeye engine. The power of this engine was 
.absorbed by an automatic friction brake, by means of 
which a very constant load was obtained. The head end 
of the cylinder was tapped with two holes (a and b, Fig. 
1), both in the same cross section, and hence equally ex- 
posed to the action of the steam in this end of the cylin- 
der. One of these holes (a) was made to serve for the in- 
dicator A, the cock of which was placed as close to the 
cylinder as possible. The hole b was made to receive one 
end of a U-shaped pipe, the other end of which entered 
a coupling fixed in the angle plate c. The cock of a sec- 
ond indicator, B, was screwed to this coupling. A single 
system of levers supplied the drum motion for both indi- 
cators. The closely-connected indicator, A, will hereafter 
be referred to as the ‘‘cylinder-indicator,’’ and the cards 
obtained from it as “‘cylinder-cards.’”’ It is assumed that 
this indicator recorded the actual conditions of pressure 
existing in the cylinder. In like manner the indicator B 
will be referred to as the “‘pipe-indicator,” and cards ob- 
tained from it as “‘pipe-cards.’’ It is assumed that this 
indicator gave a record which, when compared with that 
given by the cylinder-indicator, demonstrated the effect 
of the pipe. 

The pipe fittings were all half-inch. A right-and-left 
coupling at d allowed the U-shaped section d f b to be 
removed at will and replaced by a similar section of dif- 
ferent length. Pipe lengths of 5, 10 and 15 ft. were used, 
length being measured from the outside of the cylinder 
wall to the end of the coupling under the cock of the 


MINERAL PRODUCTS OF THE UNITED STATES FOR THE CALENDAR YEARS, 1886 TO 1895. 


(Compiled by the Division of Mineral Resources of the 


U. §. Geological Survey. Chas. D. Walcott, Director; 


David T. Day, Chief of Division.) 
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THE EFFECT UPON THE DIAGRAMS, OF LONG PIPE 
CONNECTIONS FOR STEAM-ENGINE INDICATORS.* 


By W. F. M. Goss, Lafayette,. Ind. 


Errors in indicator diagrams may arise from several 
causes, one of which is the pipe connecting the indicator 
with the engine cylinder. It is admitted that, under the 
conditions of ordinary practice, the presence of the pipe 
does not constitute the most prolific source of error, 
but it can be shown that it does cause serious distortion 
in the form of the diagram, and it is believed that this 
fact merits more careful consideration than has hereto- 
fore been accorded to it. The writer has already called 
attention to the fact that in road tests of locomotives, 


*Abstract of a paper presented at the St. Louis meeting 
of the American Society of Mechanical Engineers. 


pipe-indicator. The pipe and fittings were covered first 
with a wrapping of asbestos board, next with %-in. of 
hair felt, and finally with an outside wrapping of cloth. 
It is to be noted that the bend in the pipe at f is easy, 
and that there is a continual rise in the pipe in its course 
from the cylinder to the indicator. Both indicators were 

always well warmed before cards were taken. The boiler : 
pressure was kept constant as nearly as possible, and the | 
throttle was generally “full open.” 

A pair of new Crosby indicators was set apart for this 
work, with 60-lb. springs. These instruments, when eali- 
brated under steam, gave results which were nearly 
identical. 

The results, which are presented in the form of dia- 
grams (Figs. 2, 3, 4, etc.), were obtained in the following 
manner: 

Diagrams with constant speed (200 revs. per min.), con- 
stant steam pressure (80 Ibs.) and constant cut-off (4 
stroke, approximately). Dotted lines show cards obtained 
when indicator pipes were respectively 5, 10 and 15 ft 
long, ; 
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The engine having been run for a considerable period, 
and the desired conditions as to pressure, speed, and cut- 
off having been obtained, cards were taken simultaneously 
from the cylinder and the pipe-indicator. Two pairs of 


cards (i. e., two from cylinder and two from pipe) were 
thus taken as rapidly as convenient, after which the posi- 
tion of the indicators was reversed, and the work re- 
peated. There were thus obtained four cylinder-cards and 
four pipe-cards, one-half of each set having been made 
Next, 


by one of the indicators, and one-half by the other. 


“9 


cussed, are of such magnitude that the form of the card 
loses some of its characteristic features. The admission 
and expansion lines are lower, and the exhaust line is 
higher, than are the corresponding lines for the true card. 
While cards from pipes of 5 and 10 ft. in length present 
an area greater than that of the true card, the card in 
question (Fig. 4) from a 15-ft. length of pipe makes the 
area less, 

It is true that the lengths of some of the pipes experi- 
mented with are excessive as compared with those com- 


FIG. 1.-==-LONG PIPE CONNECTIONS FOR A STEAISI ENGINE INDICATOR. 


by the use of closely-drawn ordinates the eight cylinder- 
ecards were averaged and combined in the form of a single 
eard, and the eight pipe-cards were in the same way com- 
bined to form a single pipe-card. The two typical cards 
thus obtained, superimposed as in Fig. 2, constituted the 
record of the test. This process was repeated for each of 
the several conditions under which tests were made. The 
accuracy of the indicators used, and the constancy of the 
conditions maintained, were such as to make each card 
almost, if not quite, the exact duplicate of the representa- 
tive of its set. 

By reference first to Fig. 2, it will be seen that the 
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Figs. 2, 3 and 4.=-Diagrams Taken With Constant Speed 
(200 Revs. Per [in.), Constant Steam pressure (80 Ibs. 
and Constant Cut Off (14 Stroke, Approximately). 


(The full lines show diagram taken with indicator closely 
connected. The dotted lines show diagram from an indi- 
cator with 5-ft., 10-ft. and 15-ft. pipe connections.) 


effect of a 5-ft. pipe is to make the indicator attached to 
it a little tardy in its action. Thus, during exhaust, when 
for a considerable interval of time the change of pressure 
to be recorded is slight, the lines from the two indicators 
agree: but during the compression which follows, the loss 
of sensitiyeness in the pipe-indicator is made evident by its 
giving a line which falls below the corresponding line 
traced by the cylinder-indicator. Similarly, during admis- 
sion there is an approximate agreement, while during the 
expansion which follows, the lagging of the pipe-indicator 
results in a line which is higher than the expansion line 
given by the cylinder-indicator. As a result of this lag- 
ging in the action of the pipe-indicator, its card is in error 
in the location and curvature of the expansion and com- 
pression curves; also in the location of the events of the 
stroke, and in the area which it presents. The speed at 
which these errors are shown to occur is moderate (200 
revolutions), and the length of pipe attached to the indi- 
cator is rot greater than is often used. 

The general effect of a 10-ft. length of pipe (Fig. 3) is 
the same with that of the shorter length, but the lagging 
action due to the pipe is more pronounced, and all errors 
are proportionately greater. In this case, also, the admis- 
Sion and exhaust lines fail to agree, the total range of 
Pressure recorded upon the cards being less than the range 
existing in the cylinder. ; 

A still further addition to the length of the pipe brings 
changes (Fig. 4) into the form of the pipe-card diagram 
which, while entirely.in harmony with those already dis- 


monly used for the connection of indicators, but this fact 
does not deprive the results of their significance. If pipes 
of 15, 10 and 5 ft. in length will produce the effects 
shown by Figs. 4, 3 and 2, respectively, it is but rea- 
sonable to suppose that pipes of less than 5 ft. in length 
will produce some effect. And, since the effect of a 5-ft. 
pipe is considerable, this length must be greatly reduced 
before the effect ceases to be measurable. 

Differences of speed have less effect than would be sup- 
posed in modifying the form of the pipe-card; even with 
a speed as low as 100 revolutions per minute, the effect 
of the pipe is strikingly apparent. The point of cut-off 
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Fig.7,250 RevS per Min. 
Figs. 5, 6 and 7.-=-Diagrams Taken with Varying Speeds, but 
Uniform Steam Pressure (80 Ibs.) Cut-Off (14 Stroke) and 
Length of Pipe Connection to Indicator (10 ft.). 


chosen for the whole series now under consideration (Figs. 
2, 3 and 4), is not especially favorable for showing the 
modifying effect of the pipe. These considerations, to- 
gether with the fact that indicator-pipes of 3 and 4 ft. in 
length are not uncommon, all serve to emphasize the prac- 
tical value of the effects noted. 

A study of the diagrams and data will make it evident 
that the differences are due wholly to a change in the 
length of the pipe. This single change, however, intro- 
duces an incidental change (1) in the clearance, (2) in the 
extent of surface exposed to the action of the steam, and 
(8) in the velocity of flow in and out of the pipe at the 
point of its connection with the cylinder. 

The Effect of the Pipe at Different Speeds.—The effects 
thus far discussed are those recorded for a constant speed 
of 200 revolutions per minute. In considering to what ex- 
tent changes of speed will modify these results, refer- 
ence should be made to Figs. 5, 6 and 7, which give a 
series of results for which all conditions were constant 
except that of speed. It will be seen that increase of 
speed produces modifications in the form of the pipe- 
diagrams, which, in kind, are similar to those produced 
at constant speed by increasing the length of the pipe, 
but these changes are not great. For example, increasing 
the speed from 100 to 200 revolutions per minute (Figs. 
5 and 6) produces less change than increasing the length 
of the pipe from 5 to 10 ft. (Figs 2 and 3). The fact that 
an engine runs slowly, therefore, does not seem to justify 
the use of an indicator at the end of a considerable length 
of pipe. Slow running reduces the error; it cannot be 
depended upon to eliminate it entirely. 


The Effect of the Pipe at Different Cut-offs.—The rela- 
tive effect of the pipe at different cut-offs, other con- 
ditions being constant, is shown by Figs. 8, 9 and 10. It 
will be seen that the differences of pressure recorded dur- 
ing expansion by the two indicators (pipe and cylinder) 
are approximately the same for all cut-offs; but the rela- 
tive effect of these differences upon the area of the dia- 
gram is most pronounced upon the smallest, or shortest. 
cut-off card. The fact that in Fig. 10 the steam line on 
the pipe-card rises while that of the cylinder-card de- 
clines, constitutes a good illustration of the slowness with 
which the pressure in the pipe responds to that in the 
cylinder. 

Table I. gives a comparison of the mean effective pres- 
sures and of the steam consumption per horse power per 
hour calculated from the pipe and the cylinder diagrams. 
TABLE I.—Errors in Indicator Diagrams Due to Long 


wo Pipe Connections. 
q 
On 
aS 
Zed ; 
a = Excess (+) or Deficiency (—) as Shown 
aS |_————by Pipe Diagram. | 
ofS Mean effective Steam consumption 
GHD pressure. per HP. per hour. 
VA Lbs. Per cent. Lbs. Per cent. 
Pes —0.1 —0.5 
Bes —0.4 —1.7 
4.. 411.7 445.9 
Bn —2.0 —7.2 
Se. —0.4 —1.7 
ir —1.0 —4.2 
8: 411.5 447.9 
Oe —0.4 —L7 
10 —6.8 —23.6 


| 
| 


All percentage values are based on results from cylinder 
diagrams. 

The principal conclusions drawn from the data pre- 
sented is that if an indicator is to be relied upon to give 
a true record of the varying pressures and volumes within 
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Fig.10.Cut-off 4 Stroke. 


Figs. 8, 9 and 10.--Diagrams Taken with Varying Points of 
Cut-off, But Steam Pressure, Speed and Length of Indi- 
eator Pipe Connections the Same as in Figs. 5, 6 and 7. 


an engine cylinder, its connection therewith must be di- 
rect and very short. 
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JAPANESE COMPETITION WITHAMERICAN MANU- 
factures has been a bugbear for some time, and all 
sorts of silly items have gone the rounds of the press. One 
which had especially wide currency was that Japanese 
bicycles were imported and sold for $12 in San Francisco. 
An interesting comment on this is found in a recent news- 
paper interview with W. Araki, of Osaka, Japan, in which 
he is quoted as saying: 

Our people have in the past dealt largely with English 
firms, but are coming to see the superiority of American 
manufactures in many lines. For instance, we have been 
buying our bicycles from Birmingham manufacturers 
heretofore, paying from $50 to $80 for them, but I now 
find that better ones can be bought in this country for 
less money. It would be a first rate idea for American 
bicycle firms to send samples to Osaka, as our bicycle de- 
mand is growing rapidly. 

Mr. Araki comes to this country, according to the ‘‘Chi- 
cago Inter-Ocean,’”’ to obtain samples of American goods 
for the Osaka commercial museum, and invites all Ameri- 
can manufacturers to send samples of their products, and 
their catalogues to the Osaka Commercial Museum, Osaka, 
Japan. The Japanese government will pay the charges 
for transportation and space for exhibits is free. 

Respecting the idea that Japanese cheap labor is likely 
to compete successfully with American, it is stated that 
the fatalities of the late war have greatly increased the 
rates of wages. Ordinary workmen now receive 50 cts. 
per day and skilled workmen as high as $2 per day. 
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A STEEL FRAMED WHEEL 100 FEET IN DIAMETER. 


A steel frame wheel, 100 ft. in diameter, on the 
general plan of the great Ferris wheel at the Co- 
lumbian Exposition, was recently built by the Phoe- 
nix Iron Works, of Phoenixville, Pa., at Bergen 
Beach, N. Y., the wheel being similar to the one 
built by the same firm for the Atlanta Exposition 
last year. 

The foundations are 18 cast-iron piles, 8 ins. 
diameter, with disks 3 ft. diameter, sunk by water 
jet to 20 ft. below the surface of the ground. The 
lower 8 ft. of this depth is seashore sand, which is 
overlaid with about 8 ft. of meadow mud, and that 
again overlaid with sand filling. The tower legs 
are made of angles and flats, and are braced with 
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actly like the wheel at Bergen Beach, except that 

the foundations are of masonry. We are in- 

debted to Mr. H. H. Quimby, Principal Assistant 

Engineer, for the blue prints and information. 
2S eS 

THE PRODUCTION OF METAL BARS BY EXTRUSION 
AT HIGH TEMPERATURES.* 


By Perry F. Nursey. 


The ingenious metallurgical process which I now have 
the privilege of bringing before the Institute is the inven- 
tion of Mr. Alexander Dick, and deals with the production 
of all kinds of metallic sections, from a simple round 
wire to complex designs which it would be impossible to 
roll, by forcing metal heated to plasticity though a die 
under hydraulic pressure. The principle is simple enough, 
being nothing more than that employed in the manufac- 
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STEEL FRAME WHEEL AT BERGEN BEACH, N. Y. 
The Phoenix Bridge Co., Phoenixville, Pa., Builders. 


rods and angle struts, The axle of the wheel is 
of 8%4-in. square steel, turned to 8-in. journals at 
the ends; the hubs are of cast steel, the spokes, 
struts and rims are of angles, and the trans- 
verse bracing is of adjustable rods. 

The motive power is a double cylinder steam 
engine of 15 HP., which was calculated to drive 
the wheel fully loaded at a rim speed of 2 ft. per 
second, making one revolution in about 214% min- 
utes. The driving gear consists of an endless flat 
link chain on-sprocket wheels, which engages the 
teeth of a cast-iron sprocket wheel bolted in seg- 
ments to the rim of one disk. There are 12 cars, 
7x10 ft., with a capacity of 14 passengers each. 
The cars consist of angle iron frame work, 
clamped to and suspended from shafts which turn 
in journal boxes secured to the rim angles. They 
are covered with awnings and enclosed with 
heavy wire netting. A wind pressure of 50 Ibs. 
per sq. ft. was assumed in making the computa- 
tions. 

The same firm has also built, at Coney Isl- 
and, for Mr. Geo, C. Tilyou, a wheel of the same 
size and general design, but with cars constructed 
of angle and frame work enclosed with wood and 
glass for service in stormy weather. To resist 
the greatly increased effect of wind on the en- 
closed cars, the wheel and towers were made 
heavier throughout, and in addition the rim is 
stiffened laterally with straight I-beams, secured 
to the spokes, as shown by dotted lines, on the 
outline of the wheel. This wheel is founded on 
piles, similar to those at Bergen Beach, but as 
there is no deposit of mud at this point the disks 
are sunk only 10 ft. below the water level in the 
sand. The firm has also built a third wheel of 
the same dimensions at Washington Park, on 
the Delaware River, below Philadelphia. It is ex- 


ture of bricks, drain-pipes, and similar articles. It is, 
however, the application of that principle to the pur- 
pose under notice that constitutes the ingenuity and 
originality of the invention, and which marks it as a 
substantial advance in metallurgical practice. 

I do not forget that the principle of extrusion has been 
applied in the production of continuous lengths of leaden 
pipes and wire, and also of leaden rod for the manufac- 
ture of projectiles for small arms, and for other purposes. 
In those cases, however, the lead is pressed at a com- 
paratively low temperature, whilst in the present instance 
the metal is operated upon at a very high temperature, 
namely, that of plasticity, or about 1000° F., and which 
varies considerably with different metals and alloys. 

The process of manufacture consists in placing the 
heated metal in a cylindrical chamber, at one end of wh'ch 
is a die. Upon pressure being applied at the opposite 
end the plastic metal is forced through the die, issuing 
therefrom as rods or bars of the required section and of a 
length ‘governed by the quantity of metal placed in the 
receiver. This pressure-chamber has not only to with- 
stand the high temperature of the contained metal, but 
has likewise, whilst under the influence of that tempera- 
ture, to meet the severe strain brought upon the interior 
by the resistance of the metal to the pressure of the 
hydraulic ram in forcing it out through the contracted area 
of the die. Hence the first and most important point to 
be settled was the design of the cylinder and the material 
of which it should be constructed. 

At starting several cylinders were made, some of cast 
and some of wrought steel, in order to ascertain which 
material was best suited for the purpose. The chamber 
was 24 ins. long and 6 ins. diameter internally, the walls 
varying in thickness from 3 ins. to 6 ins. Surrounding 
the cylinder was an annular chamber heated by a coke 
fire, the object of which was to maintain the plasticity of 
the metal during the operation of pressing. In practice, 
however, it was found that the strains set up by the 
unequal expansion and contraction of the walls of the cyl- 
inder, added to the internal working pressure, soon de- 
veloped cracks, thereby rendering the cylinder useless. 


*From a paper read at the meeting of the Iron and Steel 
Institute, May, 1896. 
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Nothing daunted by failure, Mr. Dick set to work to de- 
vise other means whereby he hoped to accomplish his end. 
The difficulty respecting the’ pressure-chamber, or con- 
tainer, was eventually overcome by dividing up the con- 
tainer into sections composed of concentric steel tubes 
alternating with annular spaces packed with a dense non- 
conducting material. This arrangement is based upon the 
principle, that whilst steel, when heated to a high tem- 
perature, loses its integral strength, as proved by Mr. 
Dick’s experiments, yet at low temperatures it will re- 
tain its full power to resist pressure; so that a cylindrica] 
chamber formed of several comparatively thin walls, and 
protected from extreme heat, will resist pressurs better 
than a chamber having a thick solid wall heated to a 
high temperature. A chamber surrounded by compara-~ 
tively thin walls heated to a comparatively high tempera- 
ture is not so injuriously affected by variations of tem- 
perature as a similarly heated chamber having a solid 
wall of greater substance. 

By this compound system of construction, the liner, 
which is exposed to the extreme heat of the metal, may be 
made with a comparatively thin wall, and will not be 
liable to be fractured by unequal heating and cooling, and 
consequent expansion and contraction. Further, in order 
that it may be capable of successfully resisting pressure, 
it is reinforced by means of the surrounding steel tubes, 
which, although of themselves thin, are insulated and 
supported by a dense packing of non-conducting material, 
and are therefore kept at a comparatively low tempera- 
ture and in a condition to offer the greatest resistance, 
which condition is further mechanically influenced by a 
stout steel outer casing. 

Another problem which took some time to solve was the 
selection of an efficient non-conducting material. The main 
conditions here were that the particles of the material em- 
ployed should be capable of being densely consolidated, 
should not seriously affect either the liner or theouter cyl- 
inders, nor melt nor become decomposed at a high tem- 
perature. After experimenting with a variety of sub- 
stances, Mr. Dick found that the best results were ob- 
tained from crushed granite mixed with a small proportion 
of borax. This compound satisfactorily fulfilled all the 
necessary conditions, and was therefore adopted as a non- 
conductor. L 

The apparatus as now constructed and in daily operation 
is 16 ft. in length, 6 ft. wide and 5 ft. high over all. 
It consists mainly of the compressing cylinder or con- 
tainer and the hydraulic ram. A. longitudinal section of 
the container is shown herewith. The container, which is 
2 ft. long and 2 ft. diameter externally, has an inner 
liner of cast steel. The internal diameter of the liner 
varies in different containers from 5 ins. to 8 ins., accord- 
ing as to whether it is wanted for pressing a small or a 
large charge, the container being changed as required. 
The liner is enclosed with a series of cylinders of ordi- 
nary mild steel spaced about %%-in. apart, the annular 
spaces being filled in with the non-conducting material. 
The container is mounted on trunnions and fitted with 
worm-gearing for bringing it to a vertical position for 
being charged with metal and restoring it to the horizon- 
tal for the operation of pressing. 

Great care has to be exercised in making the die-plates, 
the material of which is tungsten steel. They are formed 
with either one or several openings, each opening being 
of the section required to be given to the article to be 
produced. The edges of the openings in the dies are 
beveled, so as to give free access to the metal under 
pressure, and to more perfectly condense it. The die- 
plate is mounted in a holder, in wiich it is easily fixed, 
or from which it is readily removed, as different sections 
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Longitudinal Section of Pressing Cylinder for Producing 
Metallic Bars by Extrusion; Alexander Dick, Inventor. © 


are required to be pressed. As it is necessary to heat 
the die and its holder previously to each pressing opera- 
tion, the die is fitted into a shouldered recess in the 
holder, which is coned to seat into a hollow metal block. 
This block is firmly held in position during the operation 
of pressing by a pair of gripping jaws actuated by hy- 
draulic power. 

The metal is forced out of the container and through 
the die by a hydraulic ram 18 ins. in diameter, and work- 
ing under a pressure of 2 tons per sq. in. The ram has a 
prolongation or extension, of reduced diameter, which 
forms the plunger of the container, entering it at the op- 
posite end to the die. A different plunger is used with 
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each container, the diameter varying to suit the internal 
diameter of the container. On starting to work each day 
the container is first heated up by gas with a Bunsen 
burner, which quickly brings the liner to the temperature 
necessary to prevent the first charge of metal getting a 
chill. The container does not require reheating, as the 
liner remains red-hot after each run. 

The working of this ingenious system of production will 
be best described from my own observations during a 
recent visit to the Delta Metal Works, Pomeroy St., New 
Cross, London, where it has been in regular commersial 
operation for some time. Upon that occasion the machine 
Was running on an order for Delta metal rods 12 ft. long 
by 1 in. diameter. Of course, much greater lengths and 
much heavier sections are turned out as required. The 
sections produced ranging from light sections, such as 
wire weighing about 1-100 lb. per ft., to heavy rounds, 
hexagons and squares weighing 40 lbs. and over per ft. 
The die in use on the occasion of my inspection had four 
openings, thus producing four lengths, or an aggregate of 
48 ft. of rod at the same time. 

A charge having just been put through, the opening at 
the front end of the container (that next the die) was 
closed by a removable plate or stopper, and the container 
was turned into a vertical position. A charge of 1% ewt. 
of molten metal was then poured from a ladle into the 
container, and was allowed to stand for about six min- 
utes, so as to acquire a plastic condition. The diameter 
of the plunger and that of a loose block which is placed 
between it and the charge (for a purpose which I wiil 
shortly explain) being less than the diameter of the steel 
liner, the plastic metal when under pressure would b2 
forced backwards between the block and the liner were it 
not restrained. In order to prevent this back-flow taking 
place, a dished steel check-disk, which is less plastic and 
more rigid than the heated metal at the working tempera- 
ture, is first placed on the top of the charge, and when 
the pressure is brought on, the disk is expanded and com- 
pletely fills the bore of the liner, thus effectually prevent- 
ing the backflow of the metal. 

Upon this check-disk was then placed the loose steel 
block just referred to, which, having been previously 
heated, prevents the cold end of the plunger chilling the 
charge of metal. The plunger being of smaller diameter 
than the liner, there is no fear of the latter becoming 
chilled by the former. To preclude the possibility of such 
an occurrence, the back of the loose block is recessed to 
receive a corresponding projection on the front end of the 
plunger, which is thus kept horizontal in its forward 
travel and prevented from coming in contact with the 
liner, 

The loose block having been inserted, the container was 
brought into a horizontal position, the stop plate re- 
moved, and the container run up to the die-block, which, 
with the die, had been previously heated. The hydraulic 
pumps were then started, and in four minutes the charge 
was expelled and had become converted into four 1-in, 
rods, each measuring over 12 ft. in length. The clips were 
then released and the ram continued its forward travel, 
pushing out the remaining metal, or stump, together with 
the die and its holder, as well as the check-disk and the 
loose block, leaving the container perfectly clear for a 
fresh charge. The rods were at once cut off from the 
stump or fag end of the charge to the exact length re- 
quired and removed. The die and holder were then re- 
placed by others, the container turned over into a verti- 
cal position, the stopper fixed in place, a fresh charge of 
metal teemed in, and as soon as it had become plastic the 
operation of pressing was again proceeded with. I may 
mention that the rate of travel of the ram can be varied 
to suit the size of the charge or the special nature of the 
output. 

With regard to the physical characteristics of the bars 
thus produced, it is obvious that, owing to the great pres- 
Sure put upon the metal, its quality must necessarily be 
greatly improved, in the same way that Whitworth steel 
is improved by compression. In the first place, it is found 
to be perfectly homogenous. The actual increase of 
Strength in extruded bars over that of hot rolled bars of 
the same metal varies with the nature and composition of 
the metal or alloy. Taking ordinary yellow metal, the in- 
crease in tensile strength is 24%, with a proportionate in- 
crease in elongation. Some tests made at Woolwich Arse- 
Nal with Delta metal bars produced by extrusion show a 
tensile strength of 48 tons per sq. in., with 32.5% elonga- 
tion on 2 ins., against 38 tons per sq. in. tensile strength 
and 20% elongation of rolled bars of the same metal. 

I have stated that at the time of my visit the mode of 
procedure was to charge the container with molten metal. 
The objection to this method of working is the delay oc- 
casioned at the press in waiting for the molten charge to 
Set or become plastic, besides which there is the time 
Occupied in yarious detail operations attending the 
charging of the container with molten metal. The result 
is that the average rate of working is only 25 charges per 
day of 10 hours. This method of working has since been 
improyed upon by Mr. Dick, and the container is now 
charged with billets after they have been heated to the 
point of plasticity in a furnace. With this method of 
working the output is doubled, easily reaching 50 charges 
and more per day. The labor cost per ton on the finished 
work is very small, being only the wages of two men and 
a boy per machine, ; mh ¢ 
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A larger press also is in course of construction which 
will have a 20-in. ram, and will be capable of turning out 
heavier work than any yet produced. Besides being in 
operation at the works already mentioned, the system is 
being worked under license in the Midlands, and it has 
also been adopted in the Delta Metal Works at Dusseldorf. 

Mr. Dick is at the pesent time engaged upon experiments 
with the view of producing sections in iron and steel by 
this process, 
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SOME FACTS ABOUT SLOW SAND FILTRATION OF 
WATER. 


By Mrs. Perey Frankland. 


Every one who has carried out systematic bac- 
teriological examinations of any given water sup- 
ply is struck with the fluctuations which occur in 
the bacterial contents of filtered water. 

In the case of the London water supply, for 
example, Prof. Percy Frankland, in his monthly 
reports to the Local Government Board, showed 
that one and the same company delivered water 
after filtration in which the bacteria present 
varied from 2,270 per cu. em. in January to 49 
in September. Until we can satisfactorily ac- 
count for such variations in the bacterial quality 
of the filtrate we cannot hope to eliminate the 
present element of uncertainty which surrounds 
the production of a good filtrate. The question 
has given rise to much discussion, and it is, there- 
fore, with special interest that we note some re- 
cent contributions to our knowledge of this sub- 
ject. 

In a previous issue of this journal (March 14, 
1895,) attention was directed to some of the other 
factors which must be held responsible for an ef- 
ficient filtrate and amongst these the formation 
of surface slime on the filter beds was men- 
tioned.* We know that when the process of 
cleaning a filter has been carried out the latter 
does not immediately yield satisfactory results; 
the coating of slime has to be encouraged, and 
the time which elapses before a filter gets into 
condition will vary with different waters and 
probably at different seasons of the year. For 
example, in the case of the Zurich water supply, 
where pure water as derived from the Lake of 
Zurich is used, it is found that on renewing the 
sand in a filter, it is only after from 3% to 361% 
days that the water gets into proper working 
order and yields a satisfactory filtrate. The time 
required for such conditioning of a filter is, of 
course, exceptionally great in a case like this, 
in which a comparatively clear and bacterially 
pure water is being filtered; on the other hand, 
this delay is more than compensated for by the 
greatly extended length of time that filters deal- 
ing with such description of water can be kept 
working, from three to four years being the 
period allotted to them, and during which they 
are found capable of yielding an exceedingly pure 
filtrate. 

Now, although the bacterial condition of the 
raw water may havé a great deal to do in deter- 
mining the microbial character of the filtrate, yet 
it would appear from recent researches that if 
the filters are working at their best, the filtrate 
does not reflect the fluctuations of the raw water; 
if, however, bacterially bad water chances to 
coincide with a period when the filters are not 
efficient then the result is immediately visible in 
greatly increased numbers of bacteria in the fil- 
trate. 

This point is brought out by the Zurich water 
supply. The average number of bacteria present 
in the lake water was, one year, 123 per cu. cm., 
and in the filtered water, 24 per cu. cm.; the fol- 
lowing year, however, in consequence of the lake 
freezing, the average for the raw water was 
raised to 583 per cu. cm., but the filtered water 
exhibited no corresponding increase, the average 
for the year being only 23 per cu. cm. This sat- 
isfactory result was entirely ascribed to the ex- 
cellent working of the filters. 

A confirmation of these facts in greater detail 
has been lately furnished by Dr. Kurth in the 
course of his bacteriological examinations of the 
Bremen water supply delivered from the river 


*The conclusions drawn from the Lawrence experiments 
on water filtration indicate that the efficiency of new 
filters, or filters after cleaning, depends quite as much, 
to say the least, upon the formation of a coating upon the 
surface of each sand grain as upon the surface of the 
whole bed, this sticky matter evidently retaining the bac- 
teria.—Ed, 
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Weser and submitted to sand filtration before de- 
livery. 

In the winter months, when rivers are often 
in flood, the number of bacteria present may often 
rise enormously in excess of what are found at 
other times; thus Dr, Percy Frankland has found 
as many as 56,000 to 121,000 per cu. em. in the 
rivers Thames and Lea in the winter, whilst in 
the summer months the numbers present in these 
waters are represented by much smaller figures, 
such as 1,070 to 3,000. This condition of the raw 
water in the winter was frequently strikingly re- 
flected in the filtrate. 

Dr. Kurth fully confirms these observations, 
but having access to the individual filters he has 
been able to ascertain in detail how it is that the 
filtrate becomes affected when flood water is 
supplied to the filter beds. These investigations 
bring out very clearly not only the manner in 
which the bacterial condition of the raw water 
affects the filtrate, but also how efficient filtra- 
tion may be successful in evading the deteriora- 
tion of the filtrate in times of flood. The follow- 
ing investigations illustrate these points very 
clearly: The number of bacteria in the raw river 
water rose suddenly between Jan. 20 and 24 
from 5,000 to 30,000 per cu. cm. After the break- 
ing up of the frost between Jan. 15 and 22, the 
opportunity was taken of cleaning as many filter 
beds as possible, and only two beds, Nos. 1 and 
7, which were left to the last, had not been 
touched when the investigations were made. So 
that here we have a coincidence of bacterially 
bad water and freshly cleaned, or, in other words, 
inefficiently working filter beds. As was to be 
expected, all the effluents from the recently cleaned 
beds exhibited, on Jan. 25, as many as from 500 to 
1,200 bacteria per cu. em., but, on the other hand, 
despite the access of this flood-water, the filters 
which had not been interfered with, exhibited an 
excellent filtrate only 90 and 100 per cu. cm.) re- 
spectively, being found. Dr. Kurth states that he 
repeatedly found that the admission of flood 
water to the filter beds did not affect the filtrate 
if it occurred when the filters were working at 
their best, say during the middle or towards the 
end of the period in which they are in use, but 
that its effect was readily visible when the filters 
were not yet in condition. Thus, on another oc- 
casion, between Feb. 24 and March 1, the bac- 
teria in the raw river water rose from 4,000 to 
per cu. cm., the filters, however, which 
were all 13 to 20 days old, that is to say, 13 to 
20 days had elapsed since the last cleaning, 
yielded excellent filtrates, containing from 66 to 
86 bacteria per cu. cm. 

In conclusion, reference may be made to some 
interesting investigations of Dr. Kabrhel, which 
have been recently published, on the length of 
time necessary for the disappearance of partic- 
ular bacteria, present in the raw water, from the 
filtrate. These experiments are of importance as 
in the event of pathogenic micro-organisms be- 
ing present in the raw water it is of great con- 
sequence to ascertain whether the filtrate may be- 
come infected, and, if so, for how long. 

For this purpose he constructed an experimen- 
tal filter and supplied it with water infected with 
a particular microbe, easily destinguished from 
ordinary water microbes by the pigment it pro- 
duces on gelatine surfaces. He states that for a 
considerable time after he ceased supplying the 
filter with this microbe and had passed ordinary 
water through, he found this particular micro- 
organism in the filtrate. Thus he inclines to the 
opinion that should water infected with disease 
germs gain access to a filter, the latter may re- 
tain them for considerable periods of time in its 
interstices and that the passing of succeeding 
volumes of water would tend to wash them into 
the filtrate and even after a considerable lapse ° 
of time render the latter obnoxious. 

The efficient sand filtration of water is a hy- 
gienic precaution of the highest order, but it 
must yet only be regarded as a precaution and 
not necessarily endowed with infallibility. Val- 
uable as such measures undoubtedly are in the 
purification of water, they do not render us inde- 
pendent of the nature of our supply, and the old- 
est consideration must still remain the first, the 
acquisition of the purest source possible for our 
public water supplies, 
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The somewhat startling announcement was 
made a few weeks ago that sand dredged from the 
Passaic River and used in paving work at New- 
ark was responsible for a marked increase in ty- 
phoid fever in that city in 1895. This statement 


was credited to Dr. H. C. H. Herold, President of | 


the Newark Board of Health, to whom we at once 
applied for information. Dr. Herold kindly sent 
us an extract from a report made by him on 
April 21, 1896. 

An examination of the extract leads us to doubt 
whether there was any relation between the sand 
in question and typhoid fever. The report states 
that there were 88 cases of typhoid fever in 1894 
and 36 deaths, while in 1895 there were 148 cases 
and 89 deaths, or an increase of nearly 70% in 
cases and only 8% in deaths. The figures indi- 
eate a mortality of 40% in 1894 and 25144% in 1895. 
Even the latter figure seems to be an excessive 
percentage of fatal cases. We suspect that not 
all the cases occurring in 1895 were reported, but 
that there was an improvement in this respect 
over 1894. 

Turning now to the arguments in support of the 
sand theory we find that these are: (1) The de- 
tection, on examination, of the bacillus ‘‘coli 
communis” and a bacillus “resembling typhoid’’ 
in the sand in question and the absence of such 
bacteria in other sand and dirt about the city; 
(2) the increase in the number of cases was in 
the latter part of the year and the paving was 
carried.on from July to December. Regarding (1) 
it may be said that as the sand was taken from 
the bed of the sewage-polluted Passaic, the bac- 
teria named were naturally present, while as the 
other sand had not been subjected to sewage or 
other excrementitious matter the bacteria were 
naturally absent. As to (2) it is well understood 
tnat typhoid fever is more prevalent from August 
or September until November or December; in 
addition, the improvement in reporting cases may 
have begun in July. 

A further argument against the theory ad- 
vanced is that the typhoid bacillus develops in 
the digestive and not in the respiratory organs, 
so that it is unlikely that the extra cases could 


‘entirely new departure on British railways. 


be accounted for by the theory under discussion. 
Moreover, if the people of Newark succumbed to 
germs which float from river sand on the few 
streets where paving was being put down, what 
would be expected in Jersey City, where the sew- 
age-polluted water was being used throughout 
the whole city at the same time? 

The extract concludes with a request for ‘the 
immediate stoppage of the use of this sewage 
sand on our streets,” on the ground that it causes 
typhoid fever, an assumption which we do not 
think is borne out by the data presented, or is 
even remotely probable. 


—____—_—____¢___—_ 


So much has been said in the newspapers of late 
concerning the prospects of compressed air as a 
motive power for street car propulsion, that a few 
words as to just what is being done and what is 
likely to be done may be of interest. In the first 
place the reason why the New York street railway 
companies are*experimenting with compressed air 
is that Manhattan Island is the only place in the 
United States where street railway companies are 
not allowed to erect overhead wires. The cable is 
in use on some of the north and south lines; but 
its first installation is enormously expensive, and 
in view of the rapidly waning popularity of cable 
traction for street car lines, the managers of street 
railway properties hesitate before incurring an 
enormous expense for a plant which may be ob- 
solete in a few years. Further, for many of the 
cross-town lines the traffic is hardly sufficient to 
support a cable railway. 

The managers of the various street railway lines 
have several alternatives offered them. .They can 
keep on using horses, which means heavy expense 
and also loss of traffic; they can adopt some 
underground electric system, such as the General 
Electric’s conduit system, or the Westinghouse 
magnetic switch system; but either of these sys- 
tems are regarded as more or less experimental, 
and the managers hesitate to put down any sort 
of plant in the street where any possibility exists 
that it may all have to be torn up again. 

In this dilemma the managers of the air propul- 
sion systems come along with great claims for the 
excellence and economy of their plan; and, we 
presume, with guarantees to stand the expense of 
the trial in case the success claimed is not se- 
cured. The street railway managers, therefore, 
feel that they have everything to gain and nothing 
to lose. If the air motors handle their traffic at a 
reasonably low cost, they will doubtless adopt it, 
at least for the cross-town lines with light traffic; 
if it proves a failure they suffer no loss, and 
there is no trouble over torn-up tracks, as would 
be the case in experimenting with any cable or 
electric system. 
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Mileage tickets are about to be issued by the 
Northeastern Ry., of England, and from a note 
in London “Engineering” this appears to be an 
The 
books are to be for 1,000 miles, are for first-class 
passengers only, and the price, which will seem 
high to an American, amounts to $25.45 in Uni- 
ted States money. It is to be remembered, however, 
that the British first-class car is nearly equiva- 
lent to our parlor car; and as American parlor car 
rates are usually about 14 ct. per mile, it would 
seem that the rate is almost identical with what 
an American traveler pays who uses a mileage 
book at 2 cts. per mile) and rides in a parlor car. 
The English mileage books, however, have so 
much red tape in connection with them that it is 
doubtful whether they will prove popular. Their 
use is restricted to the purchaser, members of 
his family or his guests; but a certificate must 
be made out and signed by the purchaser for 
every such user except himself. Further, the pur- 
chaser of a book is not relieved of the bother of 
going to the ticket-office before every journey 
as is the case here. Instead, he must be on hand 
at the ‘“‘booking office,’’ present his mileage book 
and his “certificate” duly signed, and witnessed 
we presume, have the ticket-seller tear off cou- 
pons for the journey he proposes to take, and re- 
ceives at last a first-class ticket in exchange. 
What would happen in case after partially com- 
pleting his journey he should decide not to stop 


at the place his ticket called for, we do not know; 
but we presume he would have to go back to his 
starting point and begin all over again. It may 
be noted, further, that the books are limited to 
one year, and that for any journey of less than 10 
miles, 10 coupons are taken from the books; also 
that these books are not entrusted to the ordinary 
ticket-seller. Applications for them must be made 
in writing to the Superintendent of the North- 
eastern Ry., accompanied by a remittance, by the 
full name and address of the applicant, and we 
presume also his pedigree, though this is not 
stated. 

Probably the Englishman who travels first-class — 
on the Northeastern Ry. will vote the mileage 
book system a nuisance, and will wonder how 
it is that travelers in America use mileage books 
so extensively. f 
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In another column of this issue a correspondent 
points out the difficulties which lie in the way of 
the adoption of the metric system and proposes, 
as a solution of the difficulty, that a duodecimal 
system of arithmetical notation be adopted in 
place of the present decimal system. 

The scheme is an interesting one—as a curiosity; 
but we see no likelihood that it can ever be any- 
thing more, The practical aspect of this proposal 
is considered editorially in the last number of 
London “Engineering,” which says among many 
other things: 


In a country that had no records the introduction of 
such a system would be quite easy. But we are the heirs 
of the ages, and have a vast patrimony of knowledge that 
would become depreciated by the change. It must be re- 
membered that quantities expressed in decimal notation 
cannot be converted into their duodecimal equivalents by 
any process of subtracting a percentage. Except in sim- . 
ple cases, the conversion cannot be carried on mentally, 
but must be done on paper by means of repeated di- 
visions by 12. All the numerical results of scientific 
research would require to be altered with the new nota- 
tion, and the elaborate tables of calculated results which 
are possessed by engineers and others would become 
almost valueless, and often it would be as easy to recalcu- 
late any particular example as to reconvert it. 

Engineers, however, take readily to changes when they 
see the necessity of them. Their career is a prolonged 
attack on new problems, and as a rule they welcome 
novel weapons of attack, provided they are more effective 
than the old ones. It is the general community that needs 
to be considered in the present case. If the duodecimal 
system were introduced, we should have our familiar 
numerals bearing. their old significance when they stood 
in the position of units, and a new significance when they 
were in any other position. The figure 6, for instance, 
would be the friend of our youth, but 60 would be an 
utter stranger, assuming the name and carrying the face 
and habiliments of a former acquaintance. We are told 
that metrical measures are beyond the comprehension of 
the masses, but, at any rate, they have an tndividuality 
of their own which prevents them from being confounded 
with any others. No one reading that a piece of land is 
100 metres long can make the mistake of imagining it to 
be 100 yards. The man who is invited to partake of half 
a litre of beer will not expect half a pint. The dress- 
maker would easily comprehend that 10 metres of silk 
went as far as 11 yards used to do. But we very much 
question whether a senior wrangler could be relied upon 
to put down a sovereign for an article priced at 18s. As 
for ordinary folks, even a surgical operation could not 
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put into their heads that a shilling and sixpence were © 


sixteenpence. 
The only way, says ‘Engineering,’ by which 


this confusion could be avoided would be to select — 


entirely new characters and names for the numer- 
als of the duodecimal system. 
lands us on the other horn of a dilemma. The 


But this again © 


greater mass of the adult population would never ~ 


learn the new notation. Not all the powers of the 


strongest government could compel the abandon- — 


ment of their old methods of notation. 


It appears to us that this is by no means an ~ 


overstatement of the difficulties which would be- % 


set such a revolution in the arithmetic of the — 


civilized world. There is one other thing respect- 

ing this proposed change, however, which should i 
of itself be sufficient to dismiss it from considera- — 
tion as a practicable scheme, That is the fact that 

such a reform would be certain to be opposed by | 
the masses of the people. It was possible for a 
Napoleon to turn things topsy-turvy, in the reck- A 
oning of time and in a thousand other of the 
affairs of every-day life; but to-day practically all 
the civilized world is under popular government. — 
What congressman would dare to sign his politi- 
cal death warrant by voting to compel people to 
reckon by dozens instead of by tens! 

We, some weeks ago, expressed the opinion that 
this factor of popular opposition was likely to op- 
perate to delay indefinitely the adoption of the 
metric system. We feel still more certain that it 
will prove a perpetual barrier against any. such | 
sweeping innovation as a duodecimal notation. 
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THE EVILS OF FICTITIOUS ACCURACY. 


If a man were to drive a load of hay upon a 
public weighing scale and were to be informed 
by the weighmaster that the load weighed 2117.635 
lbs., he would either conclude that the weigh- 
master was either a fool or a joker, for everyone 
knows that such scales do not weigh to the hund- 
reth or the thousandth of a pound, and even if 
they did the value of articles commonly weighed 
there is such that it would be ridiculous to at- 
tempt to weigh them to a fraction of a pound. All 
through practical everyday business life, in the 
measuring and weighing of commerce or manufac: 
ture, the rule holds good that no one thinks of 
giving or asking for any greater accuracy than 
the value of the articles measured makes needful, 
or than the tools used for measuring will furnish. 
We measure the wheel-base of a locomotive, for 
example,in feet and inches, the capacity of a tank 
in cubie feet or gallons and of great reservoirs 
(practically) in thousands or millions of the same 
units. 

Thus, in numberless instances that we might 
hame, the rule holds good that accuracy is sought 
only when it is needed, and it is not claimed di- 
rectly or indirectly, unless it has been fairly ob- 
tained. 

But when we turn now to certain departments 
of engineering, for the most part those depart- 
ments which have been transferred in recent years 
from the laboratory to the field of commercial test- 
ing, we find a remarkable neglect of those com- 
mon-sense rules with respect to accuracy which 
we have observed above. We find, for example, 
engineers writing down the elastic limit of a piece 
of steel as 34,396 Ibs., when the method of deter- 
mining the elastic limit is such that there may be 
a variation of perhaps 500 to 3,000 Ibs. between 
the results obtained by different observers from 
the same piece. 

Again let us take the steam engine indicator, 
an instrument which has accomplished wonderful 
results in the improvement of engine practice. Let 
us sum up the errors due to lost motion in the 
joints, spring in the arms, friction and inertia of 
the piston, friction and condensation of the 
steam in the pipes,* breadth of the pencil line of 
the diagram, erratic motion in the tracing point of 
the planimeter and errors in the planimeter me- 
chanism, and then decide whether it is wise to set 
down the horsepower computed from the diagram 
to hundreths. 

For a still more striking example we may take 
the tests by calorimeter of the moisture in steam. 
We find in one test which we select almost at 
random, the quality of the steam set down to three 
places of decimals. In another, a pamphlet 
received only this week, we find the following: 


Quality of the steam (dry steam = unity)........ 1.01443 


PEGIStU TOL ThE SLOAN. 5/06 vscccecceeecee ceseee 0.000000 
MACPTOCHIOL BUDCTUCAL. 65,000 26 wcccasc ceccvcces -26.499 
Percentage of superheat......... 0... ccc ce eeee . 1.443 


Now we will suppose, for the sake of argument, 
that the modern calorimeter will measure the 
moisture in steam with a probable error of a 
tenth of a per cent provided a fair sample of the 
steam is secured. The fact still remains that ac- 
cording to the best information attainable, no ex- 
perimenter can ever be sure that the sample of 
steam he is testing does not vary in moisture by 
from one-half to one per cent. from that which the 
boiler is actually delivering. In the light of this 
knowledge, how absurd appears the setting down 
of figures which pretend to give the quality of 
steam to hundredths or thousandths or ten 
thousandths. 

The errors in determination of the heat value of 
fuels by another sort of calorimeters were dis- 
cussed in our issue of June 11, and it was then 
shown that to base records of boiler efficiency on 
such determinations was like measuring cloth 
with a tape measure of rubber-elastic. 

So we might continue and show how in 
many other departments of engineering work, 
Some engineers (not all by any means) habitually 
set down figures and report results with an appar- 

ent accuracy which is warranted neither by the 
limit of error of the instrument nor by the im- 
eee 


*Note in this connection the article on the effect of long 


ipe connections on indi ng 
this issue, on indicator diagrams on another page 


portance of the matter at hand; but it is unneces- 
sary to carry the illustrations farther. Every en- 
gineer will recall many instances, we are sure. 

And now let us see what harm is done by this 
practice. The first and greatest harm, it appears to 
us, is to effect an actual deception. If an en- 
gineer reports that an engine develops 512.78 HP., 
anyone is justified in concluding that the test is 
made with instruments and methods which effect 
the determination to a hundredthof a horse-power. 
If a layman is told that a piece of steel showed 
an ultimate strength of 72,185 lbs., he supposes, 
of course, that ultimate strength is determinable 
to a single pound. If an engineer in a report sets 
down that a certain boiler made 0.34% dryer 
steam than another boiler and the maker of the 
first boiler prints this report and puts these figures 
in large display type, is not the public justified in 
supposing not only that the test was accurate to 
a hundredth of a per cent., but that there is some 
practical importance attaching to a variation of 
a hundredth of one per cent. in the quality of 
steam? 

In the second place, we are much inclined to be- 
lieve that engineers do harm to themselves and to 
the profession by this objectionable practice. Any 
man of common sense who finds that the figures 
in an engineer’s report appear to show an ac- 
curacy which is far from being reached, has his 
faith in the entire report materially shaken. After 
he has found repeated instances of this in the re- 
ports of different engineers, his confidence in the 
engineering profession begins to fail. The public 
is still too much inclined to look on engineers as 
“a lot of theoretical chaps.’’ Such things as these 
in engineers’ work give some excuse for supposing 
that the profession is better versed in mathe- 
matics than blessed with common sense. 

Still another respect, in which harm is done when 
engineers’ reports are loaded with useless deci- 
mals, is that the important figures are obscured. 
The number 100, for example, is easily grasped 
by the mind. The number 101.376198 is of very 
nearly the same in value, but it is an effort for 
the mind to grasp that fact. Now all written mat- 
ter whatever, be it the report of an engineer or 
anything else, has only one purpose—to convey 
ideas to the mind. And the more simply and di- 
rectly the important ideas are presented, the more 
readily and surely will the mind grasp them. The 
engineer who encumbers a report or a paper with 
a lot of decimals or tacks meaningless cents onto 
figures which run into the thousands of dollars, 
weakens by so much the force of his work, and the 
extent to which it will be read and understood. 

But in fairness to those we are criticising, it is 
well to inquire how it comes about that so many 
engineers are addicted to the immoderate use of 
decimals. There is nothing to show that the prac- 
tice was or is ever adopted with the intention to 
deceive either clients or the public with an ex- 
aggerated notion of the accuracy of an engineer’s 
work. It appears to us that it comes merely from 
the habits formed in the school, of carrying out 
results to several places of decimals to reduce the 
errors of computation. In all work with engineer- 
ing instruments, of course, whether they be the 
transit, the planimeter or the balance, the correct 
process is to read the indication either as closeiy 
as the importance of the work in hand requires or 
else to the finest degree possible, regardless of 
what percentage of error the instrument itself 
may have. Then in the computation of results 
from these observations it is also entirely proper 
to use a number of places of decimals suited to 
the degree of accuracy it is desired to finally ob- 
tain. 

It comes about, therefore, very naturally, that 
engineers in writing reports should set down the 
figures used in computation, decimals and all; 
and we doubt not that very few of those who 
habitually do this have ever had a thought of the 
effect which this must have upon the mind of an 
outsider, and which we have explained above. 
On the other hand, many engineers, especially 
those who are in close touch with commercial and 
practical life, have, we are sure, seen the wisdom 
of eliminating from their work when putting it 
into shape for final record all of this that we have 
designated as fictitious accuracy. We notice, for 
example, in one report of a steel test coming from 


the laboratory of a large steel works that 250 Ibs. 
is the smallest variation used in giving elastic 
limits. We note this only as a single example; but 
an examination of the reports and papers of the 
best and ablest engineers will show, we believe, 
that as a rule they use common sense in laying 
their work before the public, and avoid encumber- 
ing it with what is properly only mechanism of 
computation. We trust their example may be fol- 
lowed by other members of the profession. It is 
to be hoped also that the professors in the en- 
gineering schools may turn their attention to this 
matter and see to it that their pupils properly un- 
derstand it. The secretaries of engineering so- 
cieties, can aid in the reform by properly 
editing the papers presented; but the strongest 
incentive toward a change should be felt by the 
practicing engineer. If each man would try to 
put himself in the place of his client and con- 
sider how the practical hard-headed business man 
will look upon strings of decimals carried out to 
three or four places, we are sure all fictitious ac- 
curacy would disappear from engineers’ reports. 


too, 
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LETTERS TO THE EDITOR. 


A Question of Professional Ethics. 


Sir: I would like to have an opinion on a question of 
engineering ethics. The Engineer of our Department of 
Parks has accepted the position of Chief Engineer of an 
electric railway company organized to run through the 
park, while still retaining the first-mentioned position. 
Is this in strict accordance with the ethics of the profes- 
sion? I would like some information on this point, and 
think that an opinion would be of great value to young 
and inexperienced engineers. Will you kindly submit this 
matter to the profession for its verdict. 

Very respectfully, E. K. 

July 21, 1896. 
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The Spread of Dry-Rot. 


Sir: In reference to the letter of A. F, W. in your issue 
of July 23, the result of my experience may be of value. 
I have frequently had occasion to observe the effect of 
dry-rot on timbers, and as a general thing find that the 
hard pines, if affected at all, are only affected to a small 
degree when properly ventilated. This is, however, not 
at all true of the softer pines. Cases have come under 
my notice where softer pines butted against the side of 
yellow pine have rotted over one-third the area at the end 
and extending some feet into the interior of the piece, 
while the hard wood was not affected at all. I have 
several times had to remove the large white pine timbers 
from a structure for this very cause, though it was not 
necessary to touch the yellow pine or oak. In one case 
in particular I was informed that the timbers had not 
been disturbed for. 60 years. Oscar Lowinson. 

39 and 41 Cortlandt St., New York city, July 25, 1896. 

SS ee oe 
Low Charges for Engineering Work Again. 

Sir: Referring to the letter headed “‘Low Charges for 
Engineering Work,” in your issue of July 16: The writer 
of that letter did not include the whole of the proposition 
of the engineer: The proposition was also for “furnishing 
all legal advice free of charge up to the time of the com- 
pletion of the plans and specifications and advertising 
for bids.’’ 

This city had the preliminary surveys made in the winter 
by a firm from a city in New York. The ‘‘engineers” 
were related in some way to one of the councilmen, and 
made these surveys for the sum of $200, paying their own 
expenses to and from the work, several hundred miles, 
and while engaged in making said surveys. Their ‘‘bid” 
for the designing of the plant was $400, but it was found 
out that they were related to men in official position and 
their figure was not considered. This firm made an estI- 
mate of the cost of the system and it was $50,000 less 
than that of the present engineer. 

Your comment on the letter is timely, in that it shows 
that the cheap engineer is not always among the so-called 
‘‘outsiders’’ (that is, those not members of the engineering 
societies). 

The writer has been asked to join the Am. Soc. C. E. 
on several different occasions. From what he has seen he 
is of the opinion that it is not to his advantage in any 
manner. There is no code of ‘‘professional ethics,’ nor is 
business courtesy shown among those whom he has met 
(with two exceptions). The members are for the almighty 
dollar and work for it in the same manner and use the 
same means as those outside; one or two of the new mem- 
bers joined with the expressed determination of making 
trouble for some of the older members. ‘True there is 
much to be gained from the Transactions of the society, 
but any energetic man may purchase literature on any of 
the subjects handled and study the subject for himself. 
Yours truly, + BS 

July 18, 1896, : 


carries 


74 ENGINEERING NEWS. Vol. XXXVI. No. 5 
A Possible Solution of the Problem of Weights and of distilled water at maximum density. This would be Steam at the same pressure superheated 20°, 
Measures within 244% of 1 lb. avoirdupois, or very convenient for 1245. heat units per pound.* 
: off-hand estimates, and might be called a ‘‘poid.’’ The ' Assuming feed water at 212° (in the boilers Nos. 2 
Sir: The paradox of the day is the contrast between short ton would be replaced by the 1,000-poid, a weight and 8 referred to in paragraph 4), we would have for 


ubiquitous resolutions in favor of the metric system, even 
from bodies of the most practical men, and the complete 
absence of its use in actual industry. The explanation is 
obvicus, however. The cost of transferring our tremen- 
dous industrial system from our present measures to the 
metric system would be incalculable. Every machine, 
tool, pattern, template, and drawing becomes “‘scrap’’ 
immediately upon its adoption. Hvery atom of accumu- 
lated stock, from a wood-screw to a locomotive, becomes 
an odd size, no longer to be matched or repaired without 
a resurrection of obsolete tools. 

The only requisites of a perfect system of measures 
are (I.) that they shall be consistent; i. e., all based upon 
the standard unit of length, and (II.) that the ratio be- 
tween various units shall always be the same and be the 
base of the system of notation, which at present is ten. 
There is nothing sacred or scientific about the metric 
system except that it fulfils these conditions. 

A certain coincidence, viewed in connection with these 
requirements, becomes of great significance. In the first 
place, a very common ratio in our otherwise chaotic 
system of measures is twelve; dozen and gross, foot and 
inch, year and month, day and hour, shilling and pence, 
are all such necessary tools for daily life that every child 
is taught its multiplication tables as high as twelve, 
instead of stopping at ten. 

In the next place there has long been a wide dissatis~ 
faction with our decimal system of notation, and agita- 
tion for the substitution of a duodecimal system. In 
other words, ever since man has counted on his fingers, 
we have used tens, ten x tens (hundreds), and ten x ten 
x tens (thousands), ete., with which to count. It is 
proposed, as incomparably more convenient, to count by 
twelve, twelve x twelves, twelve x twelve x twelves, etc, 
To do this we should need twelve digits instead of ten; say, 
0, 1, 2, 3, 4, 5, 6, 7, 8, 9, m, and|. @m and || being ‘“‘ten’’ 
and “eleven.” Thus, in the new system, 2375, for in- 
stance, instead of meaning 2 ten x ten x tens, plus 3 ten x 
tens, plus 7 tens, plus 5 units, would mean 2 twelve 
x twelve x twelves, plus 3 twelve x twelves, plus 7 twelves, 
plus 5 units; which is expressed in the decimal system by 
(3977).* Without attempting a comparison of the two 
systems the following lists of fractions, those in most. 
common hourly use in the shop, will illustrate the main 
argument for duodecimals: 


Vulgar Decimal Duodecimal 
fraction. equivalent. equivalent, 
Ye 0.5 0. 
% 0.333333 (indeterm.) 0.4 
4 0.25 0.3 
1-6 0.166666 (indeterm.) 0.2 
1-8 0.125 0.16 
1-12 0.83333 (indeterm). 0.1 
1-16 0.0625 0.09 
1-32 0.03125 0.046 
1-64 0.015625 0.023 


It is therefore proposed that the English-speaking 
races, who have more money invested on the basis of the 
two-foot rule than have all the rest of the world on the 
meter, adopt the much more scientific duodecimal system 
of numbers, found a duodecimal system of weights and 
measures on the standard yard at Washington (which is 
just as good as the standard meter at Sevres), reprint 
their arithmetics, and keep their two-foot rule in their 
pockets. To illustrate: 

For linear measure, the units would be the yard, the 
1,000-yard (in decimal numbers 1,728 yds. = 5,184 ft., or 
so nearly a mile that off-hand conceptions of distance 
would not have to be altered), the 0.l-yard (= 1-12 yard 
= 3 ins.), the 0.0l-yard (—¥%%-in.), and for minute meas- 
urements the 0.001-yard (D = 1-48-in.). Thus, a drill-rack, 
without any alteration in the tools themselves, would be 
rc-labeled as follows: 


about one-sixth smaller, or about %-tonneau metric. 
0.1-poid equals about 144-0z. 0.001-poid is nearly equiva- 
lent to 4 grains or 4-gram metric. 

For time the table would run: 50 secs. = 1 min., 50 
mins. = 1 hr., 20 hrs. = 1 day, 265.3 days = 1 year, 10 
months = 1 year. 

When the reform of our system of measures is under- 
taken, let it be done scientifically and finally for all time. 
This will not be unless the new system be based on duo- 
decimals. It is easier, and vastly cheaper, to reprint our 
mathematical books than to refurnish our factories and 
restock our warehouses, Yours truly, 

Sidney A. Reeve. 
Worcester Polytechnic Institute, Worcester, Mass., July 
14, 1896. 


The Benefits of Dry and Superheated Steam. 


Sir: Your editorial article on ‘“‘The Efficiency of Steam 
Boilers,’’ in your issue of June 11, together with several 
other articles that appeared about the same time in other 
journals upon this and the kindred subject of superheated 
steam, lead me to offer the following upon the general sub- 
ject, as the results of years of observation. 

1. The quality of the steam furnished by a_ boiler 
(whether wet, dry or superheated) is a factor that enters 
more largely into the question of efficiency than is gener- 
ally understood. 

2. The importance of this factor will depend largely upon 
the use that is made of the steam and, therefore, a state- 
ment of efficiency based simply upon the number of heat 
units transferred from the coal to the water may be 
misleading. 

3. The commercial efficiency of the boiler will depend 
upon the amount of coal required to do a given amount 
of the work required of the boiler. 

4. If the steam is used to supply heating coils or jacket 
pans, or in boiling dye-stuff, the importance of the quality 
of the steam will be at the minimum. For, suppose three 
boilers, each of which is imparting 9,660 units of heat to 
the water per pound of coal, it will make no material 
difference in this case whether No. 1 shows 3% of moist- 
ure, No. 2 makes dry steam, or No. 3 superheats 20°, for 
during condensation to atmospheric pressure, the same 
number of heat units will be surrendered by each per 
pound of coal used. 

It is true that even for such use dry or superheated 
steam has the advantage of an increased efficiency of 
apparatus due to drier surfaces and more free circulation, 
but the cost of doing the work will be practically the same, 
and the usual statement of efficiency (66%) will be 
correct. 

5. If, however, the steam is used in a steam engine to 
generate power, differences of great moment will be ob- 
served. In such cases, which are far more frequent than 
the other, the loss of heat in the exhaust leaves but a 
small percentage available in the engine, and of this 
small proportion which should appear in useful work, a 
large part is lost in condensation in the cylinder, etc. 
With wet steam these losses are increased and with super- 
heated steam they are largely decreased. 

Numerous experiments are recorded which show a sav- 
ing of 25% and upwards by the use of superheated steam 
(see Prof. Thurston’s recent paper before the American 
Society of Mechanical Engineers), and while much hag 
been written on the subject, no satisfactory explanation 
has been given, either of the cause of cylinder losses, 
or of the saving due to superheating. 

I have given this subject considerable thought and have 
some experience and records which I may submit in the 
future as to the cause of cylinder losses, but for the 
present will ony venture to give a reason for the gain 
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Although this may seem confusing at first, the more 
it is studied the more it will be liked. 

For surface measure the units should be the square 
yard and its duodecimal fractions: The 0.01-sq. yd. = 3- 
ins. square), and the 0.0001-sq. yd. (—%-in. square). For 
land measure the acre would be replaced by the 10,000- 
sq. yd., a square 100 (144) yds. long, on a side, and 
amounting to 6.1% more than four acres; 100 (144) of 
these land-measure units equal one (new or duodecimal) 
square mile. 

For measures of volume, the cubes of the linear dimen- 
sions are convenient. Thus, the cube of 0.1-yd, = 0.001- 
cu. yd., has a volume not far from one pint, or 3-7 of a 
liter. One cu. ft., for instance, equals 54 (64) such cubes. 
The complete lack of consistency in our present bulk- 
measure renders this application of the new system the 
most independent of any. 

For weight the unit should be the weight of one 


“ce 


cube” 


*To avoid confusion, numbers in the decimal system will 
be surrounded by parenthesis; those in the duodecimal 
system are printed free. If this be forgotton the letter 
becomes meaningless, 


by superheating steam, as it bears directly upon the ques- 
tion of boiler efficiency. 

Dry steam at 100 Ibs. (gage) pressure, carries 1,184 units 
of heat per pound, 


*The total heat of superheated steam is found by the 
formula (H = 1074.64.48 T), in which T is the observed 
temperature of the steam. This formula was constructed 
by Prof. Rankine and its correctness theoretically demon- 
strated. Later experimental evidences also confirm it, 
Mr. D. K. Clark confirms it and the experiments of Mr. 
Dixwell which are here cited most clearly demonstrate it. 
The Dixwell experiment also shows that the provisional 
formula, H = H, + .48 (T—Ti) which is used by some en- 
gineers is certainly wrong, for in this formula Hy, is the 
total heat of saturated steam at the observed pressure, 
T, is its temperature and T the observed temperature of 
the superheated steam, and if we apply it to experiment 
No. 6 we find the total heat to be, 1172.7 + .48 (406 — 298) 
= 1224.5, from which take the heat found in the exhaust, 
(1170.8) and we have 53.7 units used in the engine per 
pound of steam, and since 35.8 Ibs. were used per horse 
power per hour, we get, (53.7 x 35.8) equals 1922.4 h. u. 
per hour, or 32 h. u. per minute, used to generate 33,000 
{t.-lbs., whereas we know that 42.7 are necessary. In short, 
if this formula is correct, this engine was delivering 
(in power and to the exhaust) more heat than it was 
receiving from the boiler, which is of course absurd, 


No. 2, 1184.—180=1004.; and for No.3, 1245.— 180 = 1065, 
units of heat imparted (from the coal) to each pound of 
water, and an evaporation of 9660.+-1004.—9.62 Ibs. of 
water per lb. of coal for boiler No. 2, and 9660. + 1065. = 
9.02 Ibs. for boiler No. 8, or 6% more steam (in weight), 
from No. 2 than from No. 3. The initial volume of the 
steam would however be nearly the same, but we propose 
to neglect this item as inconsiderable. 

If this steam is used in heating coils, the entire storage 
of heat (above 212°) is surrendered for useful work and 
no material economy of fuel is realized. 

If the steam in either case is used in a non-condensing 
engine and expanded to atmosphere, it will still contain 
an average of 1,050 h..u. per lb. when exhausted, 180 of 
these units may be returned to the boiler in the feed 
water, which leaves 870 h. u. necessarily wasted out of 
each pound of either dry or superheated steam used. 
The amount of heat surrendered for use in the engine 
by each pound of the dry steam is, therefore, 1004. — 
SO 
1065. — 870 = 185, showing an excess of 51 units or 38% 
more of available heat in each pound of the superheated 
steam. To be more exact we have 134 x 9.62 = 1289. 
units per pound of coal available through the dry steam 
and 185 x 9.06 = 1676. through the superheated steam, 
an excess of 30%. 

The cylinder losses will be practically the same with 
each kind of steam, as will be seen from the subjoined 
analysis of Mr. Dixwell’s experiment, and the result will 
be an economy of 30% or less by using the superheated 
steam, the entire credit for which should be given to the 
boiler. 

We haye reached the point where the value of super- 
heated steam is well understood by our best engineers, 
though the cause of its superior efficiency may be still 
considered in doubt, and a real service will be done the 
art if a revision of our methods of determining boiler 
efficiency can be had. 

Steam jackets are valuable for the same reason given 
above, i. e., they increase the available heat in the steam 
they use, but their value is largely destroyed by the 
moisture laden product of many of the boilers in use of 
late years. Jackets may be dispensed with if the steam is 
moderately superheated. 

Compound and triple expansion engines require less of 
superheat in the initial steam than do single cylinders, 
the range of temperature being comparatively small, it is 
easy to deliver dry steam to the receiver, which, if 
properly jacketed with boiler steam, will superheat the 
steam for the lower cylinder and thus prevent condensa- 
tion through the entire range of expansion. 

The steam condensed in the receiver jacket surrenders 
1245. — 308 = 937 units per pound, which if it is used 
to superheat dry steam, is all available in the low pres- 
sure cylinder; but if the steam comes to the receiver wet 
and the jacket serves only to re-evaporate entrained 
water, it will be of little value, for of the 937 units im- 
parted, 870 will be lost in the exhaust, and it would be 
as well to send the extra steam through the cylinders. 

Using a boiler that has 15 to 20% of its heating sur- 
faces in the steam space and that makes uniformly super- 
heated steam, but whose efficiency is not particularly 
high (as ordinarily expressed), I am able to predict and 
realize a large saving of fuel, and being properly designed 
with reference to the circulation of water and the proper 
cooling of the gases before reaching the superheating sur- 
faces, this type of boiler is quite as durable as any other. 
Twenty years of personal experience in the use of super- 
heating boilers justifies this statement 

The test of a Corliss engine in the Institute of Tech- 
nology of Massachusetts, made by Mr. George B. Dixwell 
(Proceedings of the Society of Arts, M. I. T., 1887, 1888), 
under the supervision of C. H. Loring, Chief Engineer 
U. S. N., and a board of naval experts, give the most 
complete data upon this interesting subject. The engine 
was run non-condensing and a calorimeter was used to 
measure accurately the amount of exhaust and the heat 


contained in it. The accompanying table shows the 
results: 
Results of Tests to Determine Economy due to 
Superheating 
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*In experiments 5 and 6 the thermometer showed no E 


sensible superheat in the exhaust steam. Steam at at- 


mosphere superheated 1° or less (by thermometer), carries 


29.83 units in excess of saturated steam. 


The most economical use is made of superheated steam 
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such a case the adiabatic condensation is available and 
no water accumulates in the cylinder. 

It is, therefore, apparent from Mr. Dixwell’s table, that 
in all the experiments with superheated steam the point 
of cut-off was too Jate to use the steam to the best ad- 
vantage, especially so in Nos. 5 and 6, where the exhaust 
was superheated 12 and 24 units respectively. The de- 
erease in the per cent. of savings was due to this cause, 
and if the point of cut-off had been properly adjusted in 
each case, the saving would have been greater and the per 
centage more even. Of course this could only be done 
by sacrificing power. 

The advantage in using superheated steam lies entirely 
in the fact, that it carries a larger proportion of avail- 
able heat and may surrender what is required to main- 
tain the heat in the pipes and cylinder without losing its 
elasticity. 

The accompanying analysis of Mr. Dixwell’s experiment. 
is given to show more clearly how the small number of 
extra heat units in the superheated steam (as compared to 
“the total), becomes of so great importance when compared 
to the availabie heat. 
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ily bring upon his client ruin and disaster, without the 
ability on the part of the latter to avert it. One of the 
commonest rules of the law of principle and agent is, 
that a man shall not serve two masters. It has sometimes 
happened that architects and engineers haye undertaken 
to serve the man who employed them to design and su- 
pentend the construction, and at the same time have 
taken a fee from the contractor. Such conduct is repre- 
hensible, both in morals and in law. One of the conse- 
quences of the violation of this rule is, that the archi- 
tect is not permitted to claim compensation for his ser- 
vices, however meritorious, from either party. The law 
forfeits his compensation as a just penalty for his un- 
faithfulness. y 

An architect, while bound to observe the best faith to 
his employer, the builder, is bound to treat the contractor 
fairly. He cannot exercise his power so as to wrong or 
defraud the contractor. Thus, where, by the building con- 
tract, the architect or engineer is made the arbitrator of 
differences between the proprietor and the contractor, his 
position is that of a judge, bound to act with impartiality ; 
and if he should make an agreement with the proprietor 


Analysis of Mr. Dixwell’s Experiments. 
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*The total heat of the superheated steam is found by the formula of D. K. Clark: H = 1074.6 + .48 T, in which 


T is the temperature of the steam. 


Comparing Nos. 1 and 4, we find that the heat consumed 
per minute, per horse power, was practically the same, 
and that the losses in the cylinder were also very nearly 
the same with each kind of steam and that the actual 
Saving was in proportion to the amount of heat consumed 
per pound of steam used. (A confirmation of the correct- 
ness of the formula H = 1074.6 + .48 T. 

It follows clearly, from the foregoing, that of the heat 
applied to the water surfaces of a boiler to generate steam 
not more than 12% can be used in the engine (single cyl- 
inder, non-condensing), and that ALL the heat imparted to 
the steam after it is generated can be used in the engine, 
and that therefore a heat unit in superheat is eight times 
as valuable in an engine as a heat unit in dry steam. 

It is also clear that it does not pay to superheat beyond 
what is required to prevent condensation in the cylinder; 
and finally that of two boilers having the same apparent 
efficiency, the one that furnishes moderately superheated 
Steam will be far superior to the other if it furnish simply 


steam, 
er Wm. H. Berry, Consulting Engineer. 
Chester, Pa., June 24, 1896. 


Notes and Queries. 


The present address is desired of Mr. F, D. Lyphart, C. 
E., lately at 15 East 7th St., Cincinnati. 
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THE LEGAL DUTIES OF ENGINEERS AND ARCHI- 
TECTS.* 


It would be difficult to exaggerate the importance of the 
duties and functions of architects and engineers. In the 
practice of their professions, technical skill and learning, 
good judgment and honesty are necessarily required. No 
science, that I know of, is more difficult to master, or 
requires, in practice, a higher order of ability, than those 
of architecture and civil engincering. 

If a man holds himself out to the world as an architect, 
he is presumed to be qualified in every proper sense. 
His client necessarily relies on his skill. If, therefore, 
he should be wanting in skill, and, in consequence, his 
client suffers injury, he would be liable. The reiation 
between the architect and his employer is similar to that 
of lawyer and client, or of physician and patient. The 
professional man who is employed, as such, by another, 
must bring to the task he has engaged to execute, all 
the skill and learning necessary to do it. It would be a 
gross fraud and great injustice to permit an architect 
or engineer, who had been employed by another, confid- 
ing in his skill, to escape the consequences of his own 
ignorance and unskilfulness. The rule rests upon the 
broadest principles of equity. 

Besides learning and skill, an essential quality in an 
architect or engineer is honesty. The law requires the 
observance of the utmost good faith on the part of the 
architect to his client. An unfaithful architect could eas- 


*Condensed from an address delivered before the En- 
gineering Association of the South by Hon. Jas. C, Brad- 
ford, Nashville, Tenn. 


to give him the advantage in his decision, such agreement 
would bo illegal, and his decision or award would be 
void. Where the architect is made an arbitrator, he 
ceases to be the agent of either party, and his decision 
must be made in a spirit of fairness, and without regard 
to his former relations. 

Where the architect or engineer is employed by the 
proprietor or projector to superintend a proposed work, 
the relation of principal and agent is established. It of- 
tentimes becomes a matter of importance to define the 
limits of the agent’s authority and to what extent he 
may bind his principal. 

The general rule is, that in the absence of stipulations 
to the contrary the authority of the architect will be de- 
termined by the character of the work, and the objects 
intended to be accomplished. 

One limitation upon the power of an architect or engi- 
neer seems to be without exception. Where it is not ex- 
pressly permitted, he cannot delegate his authority to 
another. The position of an architect or engineer is one 
involving special trust and confidence in his skill and 
honesty, and if he were permitted to assign his duties or 
substitute another in his place, injustice and wrong would 
often be done his employer. 

An architect transcending his authority makes himself 
personally liable to the contractor. He is presumed to 
know the extent of his powers better than the contractor, 
and if the latter does work at the instance of the archi- 
tect, which he had no authority to order, he will be per- 
sonally liable. > 

It becomes the duty of the architect and engineer, during 
the progress of the work, to issue to the contractor what 
are known as progress certificates, and, when the work is 
completed, to issue final certificates. These certificates are 
evidences to the owner of the progress of the work and 
of the right of the contractor of payment. Most contracts 
provide that payment shall be made only on the certificate 
of the architect or engineer, and the issuance of the cer- 
tificate thus becomes a condition precedent to payment. 
The certificate, when issued, is binding on both the owner 
and the contractor, and unless it can be shown that the 
architect acted fraudulently or corruptly neither party 
can complain. The decisions have gone to the extent that, 
where the certificate is made a condition precedent to pay- 
ment, the contractor cannot maintain a suit unless he pro- 
duces a certificate. Of course, where the certificate is 
corruptly and unreasonably withheld, the contractor may, 
upon averring that fact, bring suit. And the architect 
may make himself personally liable by capriciously and 
wrongfully withholding the certificate, 

A usual stipulation in contracts is that the work shall 
be completed on or before a certain time. Accompanying 
the stipulation as to time there is usually, and ought to 
be, a stipulation subjecting the contractor to the payment 
of a certain sum as liquidated damages, in case of failure. 
Such provisions are wise, because they act as a spur on 
the contractor. The propriety of fixing an amount as 
liquidated damages in case of default is apparent, when 
you remember that unless the damages are agreed on, 
they can hardly be settled without litigation. Where a cer- 
tain amount is agreed on in the contract as liquidated 
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damages, there is no room for controversy. Such pro- 
visions have been uniformly sustained by the courts. 

Where the contract is silent as to the time of perform- 
ance, the law infers that a reasonable time is meant, 

The stipulation as to time in a contract may be ex- 
tended or waived, and such waiver or extension may be 
in parol—that is, not in writing. 

It is a general rule that a building contract cannot be 
Specifically enforced; that is to say, the contractor cannot 
be compelled, against his will, to perform or complete, 
nor can the other party be required to permit the con- 
tractor to do the work. If the parties choose to disregard 
the contract, they may do so, but at the risk of being 
called upon to pay damages. 

The question that has given architects most trouble, and 
occasioned most controversy and litigation, is extras. It 
is a common Saying that a house usually costs double the 
contract price, because of extras. Dearly bought expe- 
rience has caused the insertion in most building contracts 
of special stipulations to avoid them. The usual provision 
is, that no alterations or additions shall be made without 
the consent of the owner, Sometimes it is provided that 
the consent shall be in writing. The architects are some- 
times hedged about with very stringent restrictions; a 
common provision is that no addition or extra shall be 
made or allowed by the architect. When he is authorized 
to do so, it is usually provided that the architect shall 
agree to it in writing. The owner may, of course, waive 
the stipulation forbidding extras, and he may do it as he 
Pleases, either in parol or in writing. But the architect 
has no. such authority, except with the consent of the 
Owner. If he should waive it, the owner would not be 
liable for the extras, and the architect might be liable in 
damages to the contractor, for authorizing them, 

The builder is bound to scrupulously follow the specifi- 
cations, and cannot justify a departure therefrom by sub- 
stituting other details, although as good as those called 
for. He is as firmly bound by the terms of the specifica- 
tions, as by the covenants of the contract—for they are, 
in fact, a part of the contract. Nor can the architect 
change them, except by special authority from the owner. 
Where there is obscurity in the drawings and specifica- 
tions, the contractor must apply to the architect for diree- 
tions, or he undertakes the work at his own peril, 

Where, however, the work has been performed in full 
compliance with the specifications, no responsibility will 
attach to the builder if the structure falls, or is practi- 
eally worthless owing to defectiveness and insufficiency 
of the plans and Specifications. It is the contractor’s duty 
faithfully to execute the work for which he has been 
engaged, and he is not responsible if the undertaking is 
valueless, nor is he liable for any defect in the building 
caused by defectiveness in the plans furnished him by 
the owner. So far as the plans are adopted by the owner, 
they become his, and he is responsible for claims accruing 
te the contractor or others for defect in the plans, 

I have diverted to the question of damages, It may not 
be improper to note a distinction on this subject which, 
perhaps, is not known to all of you. Although the parties 
to the contract have a perfect right to determine, before- 
hand, what shall be the damages which shall be paid to 
the other by the one who violates it, the law does not 
enforce such agreements when they amount to the im- 
position of a penalty or forfeiture. Where the amount 
stated to be paid for a breach of the contract is evidently 
what the parties assess as the damage caused thereby, 
the stipulation will be upheld as liquidated damages; but 
where the object is to secure its performance by the im- 
position of an amount in excess of the loss likely to be 
sustained, it will be considered a penalty, and will not 
be enforced. 

The distinction between liquidated damages and penal- 
ties attached to contracts for the breach of same, is not 
always easily drawn. The following rules have been de- 
duced from the decisions of the courts on that question, 
viz.: 

Where the sum fixed as liquidated damages is mani- 
festly above the injury sustained, it will be held to be a 
penalty, and only actual damage can be recovered. 

Where the contract is for a matter of uncertain value, 
and a sum is fixed to be paid on the breach of it, the 
sum is recoverable as liquidated damages. 

Where the payment of the money appears to have been 
intended only to secure the performance of the contract, 
it will be construed as a penalty. 

Where a contract contains a number of conditions, and 
the penalty is applied to only one of them, it is not re- 
coverable as liquidated damages. 

Forfeitures are abhorred, especially in courts of equity, 
and will not be enforced. The object of the courts is to 
make the parties whole, and where that is accomplished 
the ends of justice have been met. Hence, it is difficult, 
in any case, to recover, upon a breach of the contract, 
more than the parties have been actually damaged. 

It is frequently the case—indeed, it may be stated that 
it is generally so—that security is required of a contractor 
for the faithful performance of the work. The general 
rules of law relating to suretyship appertain to cases aris- 
ing under building contracts. Where a surety guarantees 
that the builder will execute his contract to the satis- 
faction of the employer, and the contract is materially 
altered without the surety’s consent, he will be discharged, 
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whether the change or variation in the contract is preju- 
dicial to him or not. The reason is that a new contract 
has been entered into without his consent. The same 
thing is true if the time of performance is increased with- 
out his consent. 

Where, by a contract, the surety guarantees the per- 
formance of the building agreement, which was to be paid 
for in installments, and the owner paid the installments 
before they were due, it was held that this act dischargea 
the surety. So also, where the owner failed to insure the 
property, as agreed. So also, where he made larger ad- 
vances to the builder than contracted for. 

It may be stated, as a general rule, that the surety is 
discharged whenever the owner and the builder change, 
in any respects, the terms of the contract. It is, there- 
fore, important that the contract should always be strictly 
followed and observed, and an architect or engineer should 
be scrupulously exact in his construction of contracts 
and in the enforcement of their execution; because, as the 
agent of the owner, he may, by some act on his part, 
discharge the surety and thus materially damage his 
principal. 

Of course many intricate questions must necessarily 
arise which it would be impossible for an architect or 
engineer to decide. Hven the application of old and well- 
settled principles becomes frequently very difficult. In such 
cases, the best advice I can give you is that you should ad- 
vise your clients to apply to another worthy class of pro- 
fessional men for advice, viz., the lawyers. 

In conclusion I beg to add a few words upon the char- 
acter of your professions, and the necessity of promoting 
and maintaining a high standard of education and ethics. 
The arts of architecture and engineering have been as- 
sociated with Somme of the noblest achievements of the 
human race. In both we find the evidences of man’s 
progress from a savage condition to a high state of civili- 
zation and culture. Like the other arts, architecture did 
not spring into existence at an early period of man’s 
history. The idea of symmetry and proportion, which 
were afterwards embodied in material structures, coula 
not be evolved until at least a moderate degree of civili- 
zation had been attained, while the efforts of primitive 
man in the construction of dwellings must have been at 
first determined solely by his physical wants. Only after 
these had been provided for, and materials amassed on 
which his imagination might exercise itself, would he be- 
gin to plan and erect structures possessing not only utility 
but also grandeur and beauty. 

It is only by a thorough study of the history and the 
techniques of their arts that the architect and engineer 
can achieve rank and distinction, or even such knowledge 
and skill as will enable them to perform successfully the 
ordinary calls that are made upon them. Thorough train- 
ing is not only important to the architect himself, but to 
the public as well. 

No less important than knowledge and skill is a high 
standard of morals. Every profession ought to have an 
ethical code of a high order for its government. I doubt 
not that with you it is so. 
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THE ADOPTED PLANS FOR THE NEW EAST RIVER 
BRIDGE. 


We show in the accompanying drawings a plan, 
elevation and sections of the new East River 
Bridge, which have just been officially adopted by 
the Commission in charge of the work. It is, per- 
haps, not generally realized that this bridge will 
have the longest span of any bridge in the world 
save the Forth Bridge. It will be the longest sus- 
pension bridge in the world, exceeding the present 
East River Bridge, however, by only 4 ft. 6 ins. 
The new Hast River Bridge will be 1,600 ft. from 
centre to centre of towers. The present bridge is 
1,595 ft. 6 ins. measured from the same points. 
The other principal dimensions of the new struc- 
ture will be as follows: 


Length of entire bridge, between terminals...... 7,200 ft. 
Width of bridge, outsideto outside of carriageways ra Rey 
Minimum height of bridge above mean high water 

of spring tides at pier-head lines............-. LLG; ose 
Minimum height of bridge above mean high water 

of spring tides for 200 ft. on each side of centre 


Of AMALN SAT Sie cis iste ok ess arena lot uleteeeioheiriatioge ste ee abst 
Height of masonry in tower foundation above high 

WALOr steaiece see claleiete ale atole sols -sfere sible leferstenore iste ehomiene 20 “* 
Height of centre of cables at top of towers above 

HAG SwWateMiare ici eset ileloretetela -\ioye/* oiurole sale tele te wielotainie Balas 
Width of carriageways, each. .........seeeceseres a3 
Width ‘of 2 footwalks: each oc.iy.2. Giese maces plea e 12*<¢ 
Width of.4 trolley car tracks, centre to centre... 10 “ 
Width of 2 elevated railroad tracks, c. to c...... 12 “ 
Two stiffening trusses between towers, distance 

apart from centre to Centre. .......-esseeseens Louse 
Grade of approaches........6. ..0s.+ Hoe Sit 3% 


Grade of elevated railroad tracks 


The new structure will have towers of masonry 
from the foundation to a point 20 ft. above high- 
water. The towers above this point and the entire 
suspended structure, except the flooring, will be 
of steel. The cables will be of straight steel wires, 
No. 6 B. W. G. The shore spans and approach 
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viaducts from the end of the suspended structure 
to Bedford Ave., in Brooklyn, and to Ridge St., 
in New York, will be of steel, and the remainder 
of the viaduct approaches will be of masonry. 

The cables are to be four in number, and 1744 
ins. in diameter, each made up of 19 strands. The 
borings thus far made show that rock foundations 
will be found at from 70 to 100 ft. below high- 
water mark. The total height of the towers above 
high-water mark will be 336 ft. 

As most of our readers will remember, Mr. L. L. 
Buck, M. Am. Soc. C. E., is the Engineer-in- 
Charge of the work and Mr. O. F. Nichols, M. Am. 
Soc. C. E., is his principal assistant. The Commis- 
sion under whose authority the work is being car- 
ried on consists of Col. Andrew D. Baird, Salem 
H. Wales, F. B. Thurber, Richard Deeves, Henry 
Batterman and James H. Sperry, with Mayor Will- 
iam L. Strong, of New York, and Mayor Fred- 
erick W. Wurster, of Brooklyn, as ex-officio mem- 
bers. 
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FLOWAGE TEST OF A 14:IN. RIVETED STEEL MAIN - 
AT NEW WESTMINSTER, B. C. | 


By A. McL. Hawks. 


The following excerpt from a report to the City 
Council of New Westminster, B. C., upon the test 
of the 14-in. riveted steel supply main forming a 
part of the water-works system of that city may be 
useful in view of the small amount of informa- 
tion available regarding the actual delivery of 
steel mains. 

Before giving the results of the test a short de- 
scription of the main itself will be necessary for 
a thorough understanding of the subject. The 
water supply to the city of New Westminster was 
constructed in 1892, under the direction of Mr. Ar- 
thur Hill, M. Inst. C. E., chief engineer. The head- 
works on the Coquitlam River are simply a per- 
forated length of pipe laid in the bed of the river; 
about 300 ft. of pipe leads into a cast-iron cir- 
cular well or gate chamber in which are situated 
the screens; thence the supply main extends for 
70,700 ft. to a reservoir on the hill above the city. 
The top of the supply main at the screen cham- 
per is at elevation 424.8 ft. (city datum); the bot- 
tom of the reservior is at elevation 385 ft. 4 

The supply main is of soft steel, 14 ins. clear 
diameter of the smaller ring, with double riveted 
longitudinal seams and single riveted circum- 
ferential seams. The double riveting is spaced 
about %-in. between rows, 1 in. between heads, 
and staggered. The circumferential rivets are %- 
in. c. to ec. upon the exterior surface, or about Wy 
on the interior surface, varying slightly with the 
gage of steel, which runs from No. 9 to No. 12; 
All rivet heads are circular or “snap heads,” and 
as the rivets are of 44-in. diameter the heads form 
almost a complete ring upon the interior of the 
pipe and practically reduce the clear opening about 
¥yY-in. Seven rings of steel plate, four of the 
greater and three of the lesser diameter, formed a 
length of pipe of 24 ft., as made up in the shop. 
One end was reinforced by a welded steel plate 
ring 5,ins. wide and 14 ins. clear diameter, the 
end lengths of the pipe being of the greater diam- 
eter and the rivets near the outer ends being 
practically countersunk. In making up the pipe 
the longitudinal seams were ‘‘in line” in alternate 
rings and quartering one another in adjoining 
rings. All lengths were dipped and very thor- 
oughly coated in an asphaltum bath; and all were 
thoroughly tested before leaving the shop. id 

The mode of laying was as follows: The pipe 
was placed in the trench with the longitudinal 
seams underneath, forming angles of 45° with the 
vertical plane; the reinforcing ring in the end of 
one length, which projected about half its width 
from the pipe length, would be forced into the 
next until the pipes were practically in contact; 
an exterior, welded ring of heavy plate about 3. 
in. thick and 5 ins. wide, which had previously 
been slipped over one end, would be pushed for: 
ward to cover the joint; and a calked lead join! 
would complete the laying. : 

From the foregoing it will be seen that the ‘ob | 
structions to flow through the pipe would @. 
sist of: (1) the double line of longitudinal ive 
heads along the lower quarters of the pipe; 2 
the circle of rivets making the transverse joi 
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about 3% ft. apart; (8) the lap of the outer over 
- the inner ring at these transverse joints; (4) the 
reinforcing ring at the end joints, 24 ft. apart. 

The profile of the pipe line is fairly smooth, long 
stretches running on benches with easy grades. 

There are four principal summits and five princi- 
pal depressions between the intake and the reser- 
voir; two of the summits approach hydraulic 
grade line, and two of the depressions are at or 
near zero of the datum plane. In only two places 
are the changes of grade abrupt. Along the line 
all the summits are provided with automatic air 
valves, and all depressions are fitted with blow-off 
gates. ; 

The alinement is very easy, no quick bends oc- 
eurring in the whole length. The only piaces re- 
quiring sharp curvature are in streets approach- 

ing the reservoir, where the 90° curves are made 
in six 15° cast-iron pipe lengths. For the above 
reasons all calculations may be made without any 
account being taken of friction from bends. 

The pipe line is patrolled daily, and all air valves 
and blow-offs frequently inspected and tested, 
so it may be assumed that there are no “air 
spaces” at the summits and no mud deposits in 
the depressions. 

As some spare lengths of the pipe have laid in 
the open ever since completion of the work and 
are still in prime condition, it may also be safely 
assumed that rusting and tuberculation have not 
set in upon the interior surface of the main, but 
that it is in its original perfection. 

The reservoir is a basin, almost entirely exca- 
vated in the solid hardpan, capable of holding 
a depth of 12% ft. of water. It has a water sur- 
face, at full depth, of 130 x 200 ft.,and has a capac- 
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sereen chamber was taken at 7.98 ft., which would make 
the surface of water 429.15 ft. above datum. As you 
will see from calculations given later on, it takes about 
24 hours for water to flow from the intake to the reser- 
voir. So I assumed that no considerable variation took 
place between the hour upon which we observed the 
height of water on the afternoon of April 2 and the even- 
ing of April 3, when we tested the flow. No storms had 
occurred and no considerable variation of temperature 
to affect the melting of snow upon the mountains. With 
the lake and the river near the normal stage, I deem 
such assumption to have been safe. As a change of 1 ft. 
would only vary the hydraulic grade by .000,014, and the 
probable change was 0.1 ft. or less, it may be disregarded. 

On the evening of April 3 the actual tests of flow were 
made. The square notch of plate iron in the overflow 
well situated at the corner of the reservoir, was used 
as a weir for the tests. It is admirably suited for such 
purposes, as it has the prerequisites of being a thin plate 
with square corners and level along the lower edge; and 
having a clear opening over three times the head upon 
the weir; and furthermore the clear outfall is more than 
half the head of water on the weir; the distance from the 
side of the weir to the side wall of the chamber is more 
than equal to the head; and the depth from the lip of the 
weir to the bottom of the chamber is more than twice 


At Middle. 


Cross Sectionsof Span. 


ity of about 220,000 cu. ft. or 1,725,000 gallons. 
At a height of 10 ft. is a berm, which is paved with 
broken rock of small size, as is also the slope from 
the berm to the bottom of the reservoir; above 
the berm is a paving of large broken rock laid 
dry, extending to the top of the bank. 

In one corner of the embankment stands a rec- 
tangular wrought iron well, 3.1 x 4.2 ft. inside 
measurement, into which a 14-in. pipe leads from 
the reservoir; and out of which a 6-in. cast-iron 
pipe leads to a box drain. A partition divides 
this well into two compartments, the one on the 
inflow side (which contains the gage, zero of 
which coincides with the bottom of the reservoir) 
being 2.8x3.1 ft, and the one on the outflow 
side being 1.3x3.1 ft. At elevation 11% ft. on 
the gage is the bottom of a rectangular notch in 
the partition, which is for the purpose of regu- 
lating the overflow of waste water. This notch 
is in a sheet of No. 8 steel and is 15 ins. wide in 
the clear. Although not designed for the purpose, 
it served admirably as a weir over which to meas- 
ure the whole volume of water delivered by the 
supply main. : 

The following regarding the test is extracted 
from my report to the City Council of New West- 
minster, dated April 14, 1896: 

On April 2 I visited the intake and headworks on the 
Coquitlam, going over that portion of the line between 
the junction and the intake. The depth of water in the 
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the head. All these conditions being fulfilled the ‘‘Fran- 
cis’? formula for discharge over thin plates. 
D=3.36 « (l— 1-5h) x yh, $ 

1 being the length of the weir in feet and h being the 
head of water over the weir, measured on the gage, was 
used and the results are derived therefrom. 

Preparation was made for the test by drawing the res- 
ervoir down until there was about 4 ins. over the weir, 
which was approximately the least possible discharge 
which could be expected. The supply to the city was then 
cut off and the total inflow allowed to waste over the weir. 
As was expected, the head on the weir increased slowly, 
but an unexpected factor entered into the problem, which 
delayed matters for some time. Screens of small mesh 
wires had been placed over both the inner, or reservoir, 
and outer, or overflow well ends of the 14-in. cast iron 
pipe at time of construction. These retarded the flow to 
such an extent that where little or no difference in level 
between the surface of water in the reservoir and well 
had been anticipated there was an actual variation of 
over 0.08 ft., or about 1 in. The balancing of levels was 
uncommon and worthy of note. First the water in the 
well would remain stationary for a few minutes and that 
in the reservoir would slowly rise; then in the well it 
would rise %-in. very quickly; again it would remain 
stationary in the well and rise once more in the reser- 
voir; then in the well rise another %-in.; and this process 
continued for about two hours. At the end of this time 
it remained stationary at a depth of 4% ins. for a period 
of 15 minutes. To determine that this was full depth the 
weir was closed for ten minutes and the reservoir allowed 
to fill; then the weir was again allowed to flow freely and 
the surface of water slowly sank to the former depth. 
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As the surroundings were so favorable, permission was 
sought and granted to make another test. Upon the fol- 
lowing evening the city supply was again shut off and the 
full inflow allowed to accumulate in the reservoir. A 


careful reading with hook gage was taken about ten min- 
utes after the supply to the city was cut off; intermediates 
were taken by eye on the gage in the well every 15 min- 
utes; and a final hook gage reading made at the end of 
2% hours. The water was then entirely shut off from 
the reservoir and it was allowed to stand until morning 
to ascertain if there was any leakage to be allowed for 
during the tests, the supply to the city being furnished 
through the 6-in. cut off. No leakage was found, the gage 
reading the same as when left at night. 

The elevation of water as observed at the screen cham- 
ber on April 2 was 429.15 ft. above datum; the surface 
of water in the reservoir on April 3 at tne time of the weir 
test was 396.95 above datum; which would make the grade 
in your main 32.2 ft., or a hydraulic gradient of 0.000,455, 
or .455 ft. per 1,000, giving by ‘‘Kutter’’ a velocity of 
0.84 ft. per sec. 

The reading over the weir was 4% ins., or 
which gives a discharge of 0.96 cu. ft. per sec. 

The test by filling the reservoir gives a volume of 
about 8,900 cu. ft. for a period of 9,000 seconds, or a rate 
of 0.99 cu. ft. per sec. As these two results agree with 
less than 38% they may be taken as reasonably accurate. 
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The raising of the water 0.35 ft. in the reservoir 
over an area of 25,225 ft., gave a volume of 8,829 
cu. ft. to which was added 65 cu. ft. for the filling 
of voids in the slope paving. 

From the foregoing it will be seen that the two 
methods of testing the flow through the main 
checked very well, and give a foundation 
for computing the flow through a small main at 
low velocity. ; 

If, in ‘“‘Kutter’s formula,” a coefficient n, be 
taken at .015, then the equation 


good 


Wee VRS, becomes V = 73 V 292 600,455, 
or, 
Vio. 0s bi 8 


ft. per sec. 
Discharge = 1.069 3 


= .697 cu. ft. per sec. 


This is less than the weir discharge calculated, 
by 6%; and less than the rate found by filling the 
reservoir, by nearly 10%. It would show that the 
coefficient, n= .015, was very near the truth for 
this particular case. A part of the difference be- 
tween this last result. and the former ones is ex- 
plained by the fact that in constructing the pipe 
an attempt was made to compensate for the rivet 
heads by making the smallest rings a slight frac- 
tion of an inch larger than 14 ins. In the lighter 
metal this difference is about \-in., and in the 
heavier, about half of that. As a considerable 
portion of the pipe is under light head this allow- 
ance may mean an increase of several per cent. 
(3 to 5) over the calculated flow. 

These experiments were not made in an ultra- 
refined manner, but were such as can be carried 
on at small expense and in ordinary practice. 
Neither was there time or money for making the 
test extremely accurate. It was only desired that 
the city know its supply with reasonable accur- 
acy and as quickly as possible. 

The tests show that it is unsafe to calculate on 
a coefficient of friction of less than .015, even for 
small mains at low velocity. Later experiments 
may determine (as outlined by Rudolph Hering, 
C. E., in Engineering News of Jan. 23, 1896,) 
that 0.16 is more nearly true. But for the pres- 
ent nothing less than .015 should be used for riv- 
eted steel mains having protruding rivet heads 
on the interior surface of the pipe. 
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THE PEN-JAY ADJUSTABLE DRAWING TABLE. 


We illustrate herewith an adjustable drawing 
table which has been put on the market recently 
by Post & Jacoby, of Chicago, and which is 
claimed to be especially easy to adjust and un- 
usually firm and rigid in position for an adjust- 
able table. The illustration shows an underneath 
view. To raise and lower the table it is only nec- 
essary to turn the small crank shown. By means 
of a continuous screw this crank revolves the 
horizontal shaft carrying pinions at its end which 
gear into and operate the rack attached to the 
uprights which carry the top of the table. The 
inclination of the table is adjusted by means of 
clamps operated by the handle shown just un- 
derneath the front edge. A pull on the handle 
loosens the clamps. which fly back into position 
as soon as the table is brought to the position 
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desired and the handle released. The illustra- 
tion shows clearly the cabinet, which is of pol- 
ished hard wood. This tabie is put on the market 
in four sizes, ranging from 31x42 ins. to 48x 72 


View of Underside of ‘‘Pen-Jay’’ Drawing Table, Showing 
Adjusting Mechanism. 


Post & Jacoby, Chicago, Ill., Builders. 


ins., and these two sizes cost, respectively, 20 
and $42. A number of these tables are used in the 
engineers’ offices of the Sanitary District, of Chi- 
cago, and have proved very satisfactory. 
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THE TORRENT WATER METER. 


The inereasing favor with which water meters 
are being received is stimulating manufacturers 
and inventors to attempt improvements to old 
forms, and to devise new ones. One of the latest 
candidates for favor among water-works officials 
is known as the Torrent meter, and is shown by 
the accompanying cut 

This meter is designed to record large volumes 
of flow with very slight loss of pressure. It isa 
current meter, with a horizontal wheel piston, 
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had amounted to $1,100 per yd. of depth, and a 
long time was required for completion. 

A preliminary boring, made in 1892, gave the 
following section of materials to be penetrated: 


Ft. 
Fine: sand and jalluvial. seta viells cj isstsiciaie! so iereer ]-u0 22.14 
Compact argillaceous sandstone ........essessseeees 13.12, 
Chalk, loose and *ineoherentaiy. 2. ue ce eh ats sae 65.44 
Chalk, 2cOMPACERarcalen et ave aie oteted delete ome atealetele «tenis reine 138.74 
Chalk, aman] withesinteis:srecustsisieteteveaisleraausisieiererenens 59.04 
SUG RATS aateraetelotc ives on haa ite ielale feloaciateietarcnetstatatsvres<triel> tae 82.00 
Plastic Melay qarcdiceticrcrc siceiticlatcra ret elencietelate 190.24 
Green WEAN vied ign wels's ic subiele wieiwisd orolbialers aie ouanet me ietalels le 44.75 
Coal Gmeasures marked: (At. ttc nrelelnics siete vieiniereete 615.49 


These measures were all water-bearing down 
to 29814 ft. below the surface, when a secure foun- 
dation for tubbing could be found in the blue 
marl under the flinty chalk. Flowing springs 
were found at two levels; one in the sandstone, of 
2,700 gallons per hour, and one in the loose upper 
chalk; the latter being under pressure, rising 24% 
ft. above the surface and flowing. 

To provide the feed -and condensed water for 
the freezing plant, an estimated demand of 3,500 
gallons per hour, a well was sunk at a distance 
of 820 ft. from the site of the shaft. This well, 
though only 6% ft. in diameter and 39 ft. deep, 
cost $2,000; the last 15 ft. being bored while the 
upper part was secured by an iron cylinder with 
a cutting edge. 

Two pits of unequal size were to be sunk; one, 
12 ft. in diameter, was intended for the pumping, 
ventilating and passenger hoists, and the other, 
16.4 ft. in diameter, was to be fitted with eight 
tubs capable of raising 300,000 tons of coal per 
annum. The first thing done was to bore 36 holes 
for the reception of the circulating pipes; 20 of 
these were arranged around the larger pit in a 
circle 21.3 ft. in diameter, and 16 around the smal- 
ler pit in a circle 16.73 ft. in diameter, 
all of the same depth, or 298% ft., 
pits were 121 ft. apart. 


They were 
and the two 
All springs encountered 
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THE TORRENT WATER METER. 


running between directing and receiving vanes. 
The piston subdivides the current into small jets, 
which pass through it in horizontal lines, thus 
obviating vertical thrust on the bearings. The 
meter is made by the Hersey Manufacturing Co., 
of South Boston, Mass. 
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THE POETSCH FREEZING PROCESS FOR SHAFT-SINK- 
ING AT VICQ, BELGIUM. 


In its “Abstracts of Papers” the Institution of 
Civil Engineers publishes an interesting account 
of a recent application of the Poetsch freezing 
process to the sinking of a shaft.through nearly 
800 ft. of water-bearing ground. The Anzin Min- 
ing Co. proposed to open a new mine at Vicq, in 
the valley of the Scheldt. The ground overlying the 
coal deposit was of a loose and water-bearing na- 
ture, and in sinking neighboring pits the outlay 


were trapped to prevent a circulation of water 
through the ground. 

The freezing circuits, the most important ele- 
ment of the plant, were made of steel pipes, ar- 
ranged in series; one, 1.17 in. in diameter and 
0.156 in. thick, being placed concentrically inside 
another, 4% ins. in diameter and 0.278 in. thick. 
Each series was connected by a goose-neck to 
its own ring-main, and the freezing fluid was 
passed down the inner pipe and returned through 
the outer one back to the refrigerator. Extreme 
care was taken in making and testing these tubes. 
The ring-mains were 7.8 in. in diameter; and the 
cold fluid moved at a speed of 4 ins. per second in 
the small tubes and 4.43 ft. per second in the lar- 
ger pipes. The calculations by the engineer called 
for the abstraction of 110,000,000 calories from the 
ground about the larger pit, and 90,000,000 from 
about the smaller one; or, allowing 25% for losses, 
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about 250,000,000 calories as the total heat to be 
removed. The time required to freeze the ground 
was estimated at 1,000 hours, or about 40 days. 

The Linde freezing machinery was used. The 
ealeium chloride solution in circulation measured 
16,380 gallons and contained 25 tons of the dry 
salt, costing $30 per ton and the density of the 
solution was 1.25. The progress of the freezing 
operation was watched by sinking a series of ther- 
mometers 614 ft. deep and about 8 ft. 3 ins. out- 
side the ring of freezing tubes. 

The freezing machine was started with one com- 
pressor on May 28, 1894, the ground temperature 
then being 11.65° C., and the cold developed being 
represented by 285,000 h. u. per hour. The — 
next day the temperature had fallen to —47° GC. — 
in the refrigerator and to —1° in the return pipe; 
a second cylinder was then started, which reduced 
the temperature of the solution to —7°, and to 
— 4° on the third day, when the third compressor 
was started. In 10 days more —10.6° was ob- 
tained in the cold solution, and then the whole 
four compressors were worked from June 12 to 
July 1, when the temperature was —15° C. in 
the supply pipes and the freezing of No. 2 pit was 
complete. Until July 17, only two compressors — 
were now used, and on this date the initial freez- 
ing operation was considered finished and the ice- 
walls were maintained by working three compres- 
sors until Sept. 2 and two until Dec. 1, when the 
machine was stopped during the day and on Sun- 
days and holidays. On Dee. 28 its use was dis- 
continued, after working 7 months with 76% hours 
stoppage in that time. The thermal equivalents 


of the work done in this period is shown in the 
following table: 


; | -Calories.- 

Heat absorbed in: Pit No. 2. Pit No. 1, 
Formation Of (ice... cnn eee ee 43,040,000 70,075,200 
Cooling ground, outside circuits.. 16,825,615 28,285,845 
Cooling ground, inside circuits.... 14,473,982 22917 860 

Cooling work utilized..... ..... 74,339,597 121,278,905 
Surface. lossesisa,. ju). 's. 0) eee 25,574,640 32,793,936 — 

99,914,237 154,072,841 — 


Work done by engines: 
May 28 to July, Qic.c sees 100, ore Bet 


May 28 to July 16 161,354,901 
Sinking was commenced in the smaller pit on 
July 2, and in the larger on July 16, the grounds 
then being frozen in a ring 4 ft. thick, extending Pa 
18 ins. outward from the freezing center and 30 — 
ins. inward in one case and 22 ins. and 40 ins. | 
in the second case. By keeping the source of cold 4 
entirely outside the ground to be excavated, a 
large part of this ground. was loose and the shovel — 
could be used. Hard ground was wedged down, f 
no explosives being employed. The chalk strata — 
contained vertical fissures and here the maximum i 
rate of sinking was 6% to 8 ft. per day; but in r 
the flinty strata below this the rate fell to 12 to 7 
20 ins. per day. At this point the temperature 
in the pit was —12° C., the lowest reached. In 
this flint stratum the diameter of the unfrozen — 
part was only 5.4 ft. in the large pit, and the small — 
pit was entirely frozen. As showing the difficul- — 
ties encountered, as many as 3,000 picks and 
wedges were blunted in one day in Pit No. 1g 
The blue marls at the foot of the shaft were en- = 
tirely unfrozen, no ice being found at a 
greater depth than 54 ins. below the bottom of the 
freezing circuits in either pit. The actual time 
consumed in sinking the two pits through the 298 — 
ft. of frozen ground was from July 2 to Oct. 5 
for the small pit, and from July 16.to Oct. 16 tome 
the larger pit, including 9 days of stoppage fom 
building the first ring of tubbing. This tubbing 
was of cast-iron rings, built up of segments =e 
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backed on 8 ins. of concrete, the latter mixed 
with water containing 10% of calcium chloride to — 
prevent freezing. a 

The total cost of sinking was about $142,000, or 
about $183 per ft. A summary of items is give 


as follows in meters and francs: 4 
Per cont. Total Per meter — 


of total. yore rane 

Patentee’s royalty.. 4.6 2, 786 z 
Temporary plant and buildings. PAST 19,582 8 
Boring for freezing leprae 10.4 Spa 
Freezing plant.. alte wana 35.0 aes a3) 
Measuring apparatus Sree vines er 0.3 A 
Freezingens sais clemeea ener > 4.7 one 
Sinking and tubbing........-- 40.5 287,45: 
Carriage...... cesses sevens 0.6 4,562 
MP COIS Sse Hei ta de tote) ire lavonvia aieh ste tate 0.7 5,257 
Suudries.....s0+ os secccceees 0.4 2,865, 

Totals: .cewcee sees veese «100.0 709,850 


July 30, 1896. . 


In this statement the whole cost of the plant is 
charged to this single use; its subsequent employ- 
ment in future sinking would be worth 1,000 
franes per meter, leaving the work done here to 
eost about 2,000 francs per meter. The items 
especially chargeable to the freezing operations 
amounted to about 660 francs per meter, or, say, 
$40.24 per ft. About 20% .of the cooling effect was 
lost at the surface owing to the distance of the 
machines from the work; the engines used being 
intended to eventually drive air-compressors in 
working the mine. The authors of the paper, MM. 
Saclier and Waymel, also think that each pit 
should have had its separate freezing plant, so 
as to be enabled to get to work as soon as an 
ice-wall of sufficient thickness had formed over 
the surface. They could then have excavated in 
softer ground and advanced more rapidly, Es- 

' pecial stress is laid upon the necessity for abso- 
lutely vertical borings for the freezing pipes; and 
the maximum distance between holes should not 
be more than 4 ft. to depths of 328 ft., and for 
greater depths it would be well not to exceed 3.28 
ft. The original of this paper is, to be published 
later in full, with 14 plates, by the Institution of 
Civil Engineers. 
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RELATIVE ECONOMY OF DIFFERENT HEIGHTS AND 


STYLES OF FREE-HAND LETTERS.* 
Byak, Cx Vial’ * 

Tt is well known by any one who has done free-hand 
lettering that different heights and styles of Woe 
quire different lengths of time for execution. The wri er, 
not having seen any data on this subject; made a sents 
of experiments to determine the relative time required to 
form letters of different styles and sizes. These experi- 
ments comprised the formation of 1,200 alphabets or over 
$1,000 free-hand letters. The experiments were under- 
taken for the writer’s personal benefit and satisfaction, 
and were not originally intended for publication. ; 

The object of the work was to determine the relative 
economy of letters of different heights and styles. Two 
styles of letters were used viz. >—inclined small capitals 

(single stroke Gothic letters) and inclined lower-case 
letters of ‘‘Engineering News’’ style. In the execution of 
the work it was desired simply to do fair work combining 
quantity and quality. In each experiment, greater quan- 
tity could haye been obtained by sacrificing quality, or 
better quality of less quantity might have been shown. 
The rate of work was somewhat faster than ordinary office 
work of similar character. Nothing was permitted to 
jnterrupt the work during an experiment. In each case 
the length of an experiment was OaS BOUr, i. e., 60 con- 
secutive minutes, the pen not being laid down between the 
‘time of the beginning and the end of each experiment. 
For uniformity throughout the tests, the letters of each 
experiment were made in alphabetical order. Guide lines 

‘for top and bottom of letters were 
penciled previous to the beginning HO 


ENGINEERING NEWS, 


Probably no other person would, in a similar set of ex- 
periments, get the same results as those here given, nor is 
it certain that the writerhimself could produce exactly the 
same data a second time. The actual results given apply 
to him only, but it is believed that the comparative re- 
sults are farther reaching. It is with the latter point in 
mind that this paper has been presented. 


OD 


WORK ON THE MELAN BRIDGE at Topeka, Kan., 
is to go forward at once. Legal difficulties in connection 
with the issuance of bonds for the work have delayed 
matters several months; but these are now at an end. 
The bridge was illustrated and described in our issue of 
April 2. 

ASPHALT FROM CLINE, UVALDE COUNTY, TEX., is 
to be laid on eleven blocks of First St., at Troy, N. Y. 
The bids were opened July 14 and were published in our 
Construction News Supplement of last week under Con- 
tract Prices. 


COAL HAS BEEN FOUND at Vicksburg, Mich., in 
boring a test well for the new water supply system for 
which Messrs. Alvord & Shields are the engineers. The 
coal was found at a depth of about 50 ft., the vein being 
3 to 4 ft. in thickness. 


THE CABLE UP THE AMAZON. RIVER, from Para to 
Manaos, which was laid last winter by the cable-laying 
steamer ‘‘Faraday,’’ was only in operation 32 days when 
it parted. Five different breaks have been found and the 
cable is not yet in operation. At some points the cur- 
rent is said to reach 8 to 10 miles per hour, and _ this, 
with the sunken drift, etc., makes the life of the cable 
uncertain. 

_————— — . 

AN 1,800-HP. VERTICAL ENGINE has recently been 
built for the Whitman Mills, New Bedford, Mass., by the 
Rice & Sargent Engine Co., of Providence, R. I. The 
use of vertical engines of large size is very common 
abroad, especially in textile mills; but comparatively 
few have been built in this country. The engine is a 
compound, with cylinders 28 and 60 by 48 ins., and the 
speed is 100 revolutions, making a piston speed of 800 ft, 
per minute, with steam of 160 lbs. pressure. The engine 
drives a flywheel 16 ft. in diameter, grooved for 44 1%-in. 
ropes. All the valves of the engine are in the cylinder 
heads. The clearance space is only 3% in the h. p. cyl- 
inder and 2% in the 1. p. cylinder. A reheating receiver 
is bolted to the rear of the column supporting the h. p. 
cylinder, The governor regulates the cut-off of both cyl- 
inders and the cut-off of the 1. p. cylinder is also ad- 
justable by hand. 

—<—$_———-= 

A SYSTEM OF ELECTRIC LIGHTING is to be estab: 
lished in the City of Mexico. Bids are asked for a plant 
furnishing 150 incandescent and 600 arc lights. Of the 
are lights 480 are to be of 2,000 c. p. and 120 of 1,200 ec. p. 
At the expiration of eight years the city fs to have the 
option of buying the entire plant. 


of an experiment, but none of aii | 4 ie 
the letters were eles Calas 5 7 
each alphabet the wor egan ° v N 
with letters 2-50-in. high, the oi 90 ry Poorer Work 
height being increased 1-15-in. for = §& - BS | | 
each succeeding experiment. A ole eee] Sey 
Keuffel and Esser lettering pen ly ig ot z es, + 
was used on the smallest letters. x $ 7.5 “7 
‘The remainder of the work was G 60 eg 
done with a Spencerian No. 1. The aa ee | So 
quality of work was kept as nearly = 50 a 3 ; 
uniform as possible. : ts Arey 
In the accompanying cut the re- 6 40 =| £| Cah 
sults of the tests are graphically 5 SO Work Interrupted d aS q 
shown. The heights of letters, -n = | 
fiftieths of an inch with equiva- 5 sgvts | | 
lents in sixteenths and in milli- 27 2 Zz 4 5 6 7 8 3 oF = oe 
meters, are platted as abscissas, Imm.» Pinel Sym. i ae ; pepch Shr 
and the number of alphatetz 7 Fs “ 
formed per hour as _ ordinates. 


The curves passing through the 
points thus located show that of 
the two alphabets uséd the ‘En- 
gineering News” style is much the 
faster; and that in each case the mosteconomical letter for 
the writer is one about 3-50-in. high. The difference in 
Speed for the two Styles is accounted for by the different 
number of strokes in each alphabet. In an alphabet of 
the small capital letters there are about 60 strokes, and 
in the “Engineering News’ alphabet less than 35. In 
other words it takes about half as many strokes of the 
pen to form an alphabet of “Engineering News” style as 
it does to form one of small capitals. In forming a let- 


ter the most care is required at the beginning and at 
the end of each stroke. 
= ae 


*Condensed from “Th ” iversi 
of Tilinois, e Technograph” of the University 
** Assistant 


in General Engineering Drawing, Uni- 


versity of Illinois, 
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Height of Letters in Fiftieths and also in Millimeters 


RELATIVE SPEED OF FORMING DIFFERENT ALPHABETS. 


A NEW METHOD OF WOOD PRESERVATION is de- 
scribed as follows: The heavy oils and waxes which are 
left after the distillation of petroleum or other oils are 
dissolved in naphtha, and the solution is forced into the 
seasoned timber in the same manner as in creosoting. 
The timber is then heated and the naphtha evaporates and 
is recovered in a cooling chamber, the process being in 
fact similar to distillation. The heavy oils and waxes are 
left in the cells of the wood and make it thoroughly 
water-proof, but clean to work and handle, light and 
elastic. We take the above from a stray newspaper clip- 
ping, the origin of which we do not know; but the 
scheme seems to be a meritorious one. It may be pointed 
out, however, that the very great risk of fire and explo- 
sion in handling naphtha would make the process hardly 
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applicable on a large scale to compete with creosoting, 
burnettizing and similar processes, and it would probably 
be better adapted to the treatment of woods for cabinet- 
making and similar uses. 
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BOOK REVIEWS. 


ALDEN’S LIVING TOPICS CYCLOPEDIA.—A Record of 
Recent Events and of the World’s Progress in All De- 
partments of Knowledge. Abbas to Coudert. New 
York: John’ B. Alden; 12mo.; half leatherette; pp. not 
numbered; $1. 


The first few pages of this publication were noticed in 
our issue of April 2, 1896, so no further comment is 
necessary. 

SPECIFICATIONS.—A Practical Writing 
Specifications for Buildings. By W. Frank Bower. 
New York: Edw. A. McLean, 14 Lafayette.Place; 4to.; 
cloth; pp. 229; $5. 

The preface to this book states that it is not intended 
to be a treatise on specifications, but simply an arrange- 
ment of the matter commonly used in writing specifica- 
tions in such a form that the latter may be easily and 
quickly performed without omitting essentials. The speci- 
fications proper are printed on the left-hand page in large 
type, with ample room for interlineations. Italics are used 
to indicate items likely to vary with different jobs. On 
the right-hand page are notes thought to be of value in 
writing specifications, or where none are deemed essen- 
tial the page is left blank. 

VITRIFIED PAVING BRICK.—A Review of Present 
Practice in the Manufacture, Testing and Uses of 
Vitrified Paving Brick. By H. A. Wheeler, RB. M., 
Clay Svecialist of the Missouri Geological Survey. 
Indianapolis; T. A. Randall & Co. S8vo.; pp. 84. $1. 

This is a most excellent little book along the lines in- 
dicated in the sub-title, and especially meritorious for its 
discussion of the various clays employed. The information 
here given on clays and their manipulation, including the 
whole process of manufacturing vitrified paving brick, is 
really needed by any one who has to make use of this 
material in engineering work and especially for street 
paving. The various methods of testing paving brick are 
discussed concisely and intelligently. The book would be 
a good one for street Superintendents and for commis- 
sioners of streets and public works who have to do with 
the selection of paving materials, as well as for engineers. 
STATISTICS OF THE AMERICAN AND FOREIGN 

IRON TRADES FOR 1895.—Annual Statistical Report 
of the American Iron and Sicel Association, contain- 
ing Complete Statistics of the American Iron Trade 
for 1895; also a Brief Review of its Present Condition: 
also a General Review of the Iron and Steel Indus- 
tries of the United States from Colonial Times to the 


system for 


End of 1895. Published by the American Iron and 
Steel Association ; General Manager, James M. 
Swank, Philadelphia, Pa. Paper; 8vo.; pp. 78. $3. 
This statistical report was issued in May, and is 


brought very closely down to date, including many figures 
and prices of the first quarter of 1896. We have, as 
usual, published an abstract of the report (Eng. News. 
June 11), showing the general condition of the iron and 
steel and allied industries, as brought out by the many 
detailed statistical tables. There are seven pages of a 
necrology, which is defective in that all the notices of 
deaths are arranged in two unbroken paragraphs (one for 
1895 and one for 1896); it would have been much better 
and more convenient to have given a separate paragraph 
to each notice, which would occupy but little more space. 
At the end of the report is a review of the American 
trade, written by Mr. Swank, General Manager of the 
Association, which commences with the attempts in iron- 
making made at Falling Creek, Va., in 1622, and at 
Lynn, Mass., in 1645. This review occupies 12 pages. 
JOHNSTON’S ELECTRICAL AND STREET RAILWAY 
DIRECTORY FOR 1896.—Conraining Lisis of Electric 
Light Central Stations, Isolated Plants, Mining Plants, 
Street Railways (Electric, Horse and Cable); Tele- 
graph Companies, District Messenger Companies, Tele- 
phone Companies; Manufacturers of and Dealers in 
Electrical and Street Railway Apparatus, Machinery 


and Supplies. New York: The W. J. Johnston Co., 
258 Broadway. S8vo.; cloth; pp. 828. $5, 


Aside frem being a directory of the industries named, 
this volume gives the paid-in capital stock of the electric 
light and street railway companies and a Slight amount 
of information regarding the character and extent of the 
several plants. .For central lighting plants the system in 
use, the number of are and incandescent lamps and the 
horse power of the plant is stated; in addition an asterisk 
indicates that the company has a contract for city light- 
ing and a dagger that it furnishes current for power pur- 
poses. For street railways the mileage, number of cars 
and system in use is given. 

We do not find in the book any figures for the number 
of industries included, of the several kinds named, but 
we learn from the publisher that there are listed 2,711 
central electric light stations, located in the United States, 
Canada, Mexico and Cuba; 1,140 street railways, of 
which 828, with a mileage of 14,850, are operated by 
electric, and 312, with a mileage of 2,300, by horse, 
steam or cable power; and 7,150 manufacturers, dealers, 
electrical engineers, etc., the latter being arranged, first 
geographically, second, according to business, and third, 
alphabetically. 

One of the most valuable features of the work, to some, 
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is the information regarding the rates charged for public 
lighting in 350 cities. It seems wurprising that this list 
should be so short. 


SEWERAGE AND SEWAGE PURIFICATION.—By M. N. 
Baker, Ph. B., Associate Editor, Engineering News, 
Joint Author ‘“‘Sewage Disposal in the United States.” 
Author ‘‘Sewage Purification in America.’”’ New York: 
D. Van Nostrand Co. 16mo.; boards; pp. 144; 50 cts. 


This little book is written to replace No. 18 of the well- 
known Science Series, the original volume, by Professor 
Corfield, having appeared in 1875, and being entirely un- 
adapted to existing American conditions. The present 
volume has been prepared absolutely without reference to 
the old one, further than to cover the ground indicated 
by the title, and perhaps a little more. 

The book is popular, rather than technical, and is not 
designed for engineers well up in sewerage and sewage 
purification. Engineers who have followed other lines of 
practice may find this little volume a convenient means 
of ascertaining the general outlines and principles of the 
subject in the light of modern theory and practice. Sewer 
commissioners and public officials whose duties make de- 
sirable some knowledge of the subject, may make this 
volume, with its references to more elaborate treatises, a 
basis for more extended reading, if they find it does not 
contain all they need or awakens such interest in the 
subject as to create a desire for more information. 

While originality in the subject matter is, in such a 
well-worked field, out of the question, the method of 
presentation in some respects differs from previous at- 
tempts, so that even the sewerage engineer of long ex- 
perience may perhaps find here new ways of presenting 
old facts when called upon to impress municipal authori- 
ties with the necessity of providing a good system for 
both the collection and final disposal of sewage. 

The above remarks, with the title of the volume, will 
be sufficient to indicate the character of its contents. 


ARTESIAN WELLS AS A MEANS OF WATER SUPPLY. 
—Including an Account of the Rise, Progress and 
Present State of the Art of Boring for Water in 
Burope, Asia and America; Progress in the Australian 
Colonies; a Treatise on Water Bearing Rocks; Perma- 
nence of Supplies; the Most Approved Machinery for 
and the Cost of Boring, with form of Contract, etc.; 
Treatise on Irrigation from Artesian Wells; and_on 
Sub-Artesian or Shallow Boring, etc. By Walter Gib- 
bons Cox, Assoc. Inst. C. E. Brisbane: Sapsford & 
Co.; S8vo.; cloth; pp. 146; illustrations; 7s. 6d. For 
sale by D. Van Nostrand Co., New York; $3. 

Considering its pretentious title page and its American 
price this volume contains but a small amount of infor- 
mation of use to engineers, and for much of that the 
author is to be credited simply with having brought it 
together, mostly from the Government reports of various 
countries. Yet the entire absence of a modern book on 
the subject, and of any book in English,* so far as we 
know, may render this one of considerable interest and 
some practical value to engineers who do not have access 
to the government publications treating this subject. 

In our issues of Feb. 14 and 21, March 14 and 28, and 
April 4, 1891, we published abstracts of a U. S. govern- 
ment report on the artesian wells of the West. Our ab- 
stracts related more especially to geological conditions, 
and the development and practice in West, but the report 
reviewed artesian well experience elsewhere, and con- 
tained, probably, nearly everything of value to Americans 
in the volume being noticed, besides much in addition. 
These reports of our government, however, cannot now 
be obtained easily, if at all, we believe, and have the 
great disadvantage of being very prolix and poorly edited, 
largely owing to the haste with which the investigation 
was made. 

FINAL DISPOSITION OF THE WASTES OF NEW 
YORK.—Report by Department of Street Cleaning, 
George E. Waring, Jr., Commissioner. S8vo.; paper; 
pp. 159; tables and 13 illustrations. Address the 
Con, missioner. 

This is without question the must valuable report on 
the disposal of garbage, ashes and the multitudinous 
other forms of city refuse not coming under the compre- 
hensive term sewage which has ever been published in 
this country and we know of nothing equal to it yet pub- 
lished abroad. Most reports on investigations of this kind 
are limited to a general discussion of the subject and 
more or less superficial descriptions of garbage disposal 
plants seen on a hurried trip through the country. 
“Junketing trip’? is the name commonly applied to such 
journeys, especially by the newspapers in opposition to 
the city government of the time. 

The main part of the report is dated Feb. 28, 1896. 
In our issue of Feb. 20, 1896, we abstracted from advance 
pages some of the information given in the report. There 
has since been added a number of illustrations, mostly 
views of garbage utilization plants, and an appendix 
giving the various steps which Ie74 up to the recent award 
of a comtract for the disposal of garbuge alone, by the 
Arnold utilization process (see Eng. News, March 28, 
1895), the covtractor being the New York Sanitary Utili- 
zation Co. Some other valuable matter has also been 
added, and some revised and extended. 

As the report now stands it deseribes a number of gar- 
bage utilization processes and gives some figures of re- 
sults obtained from the treatment of large quantities of 


*In 1847, M. Degousee puolished a work on artesian 
wells in French, 


garbage. it discusses the gréase, fertilizer, old bottle, 
paper and junk trade in genera), and presents estimates 
of the quantities of some of these materials to be de- 
rived from the wastes of New York and their market 
value. An interesting section treats of the uses to which 
clean ashes can be put in this vicinity. Besides this 
there is some general discussion of the subject in hand, 
with sensible remarks on its possibilities and limitations. 


AMERICAN STREET RAILWAY INVESTMENTS.— 
Published Annually as a Supplement to the ‘‘Street 
Railway Journal.’? Third Edition. New York: Street 
eee Publishing Co.; cloth; 4to.; pp. 333; 47 maps; 

The general structure of this edition is practically the 
same as that of last year, the principal change being in 
the presentation of balance sheets and the arrangement 
of operating statistics for four years instead of for three. 

The publishers call special attention to the fact that out 

of 1,112 operating and leased street railway corporations 

whose financial reports are given, only 84%% have not 
been heard from officially. Of the 1,444 reports, includ- 
ing new corporations, presented, 988 have been corrected 

up to some month in 1896 (chiefly April and May), 305 

have been corrected up to some month in the last half ot 

1895, while only 151 bear a ‘‘date of information’”’ prior to 

June 30, 1895. This is said to be the only financial manual 

in the steam or street railway field in which all infor- 

mation is dated, so that old reports may be distinguished 
from new and the present authentically determined. In 
general, the following information is given in regard to 
street railway companies: A brief history of the company; 

a statement of the capital stock authorized and issued; 

a description of the funded debt direct, assumed and 

guaranteed; a statement of any peculiarities of the mort- 

gage bond issues, sinking fund requirements, purpose for 
which treasury bonds may be issued, etc.; of leased prop- 
erties with terms and conditions under which they are 
operated; of the franchise terms and obligations; a general 
operating report for the last four financial years with 
later earnings wherever possible; detailed operating ex- 
penses for the last four financial years; statistics of traffic 
for the same period; balance sheets for the last two or 
more years; description of the plant and equipment; offi- 
cers, directors, and location of general office; also refer- 
ence to descriptions of the company’s property, or of 
other matter of general interest found in the files of the 

“Street Railway Journal’ for the last five years. This 

edition contains 47 maps, some of which are especially 

large and interesting. 


PRESS-WORKING OF METALS.—A Treatise upon the 
Principles and Practice of Shaping Metals in Dies by 
the Action of Presses, together with a Description of 
the Construction of Such Implements in Their Various 
Forms, and of the Materials Worked in Them. By 
Oberlin Smith. Illustrated with 433 engravings. New 
York: John Wiley & Sons; 8vo.; pp. 275; $3. 

Mr. 
engineers of this tountry as the president of the Ferra- 
cute Machine Co., of Bridgeton, N. J., whose specialty 
is the manufacture of presses, punches and dies. With a 
personal experience of many years in this line of work, 
and with exceptional ability as a writer, he is well quali- 
fied to produce just such a work as the one before us, 
on a subject of which the existing literature is extremely 
scant. There is scarcely a machine shop or a manufac- 
tory in which metals are used which does not have one 
or more punching, drawing or embossing presses and 
some one person at least who is interested in the theory 
and practice of the art of shaping metals by means of 
these implements. To such this work will be very wel- 
come. It is written in a style which everyone can under- 
stand; it contains a great variety of useful information, 
and the typography and engravings are excellent. Mr. 
Smith is an expert on the subject of wire gages—he has 
invented one himself—and he has collected and published 
in this book a table containing no less than 25 different 
gages, devoting a whole chapter to their discussion. The 
following extract, which is a good example of the au- 
thor’s style, gives his opinion of the latest American 
“Standard” gage. 

It was Carlyle, if I remember right, who said that the 
population of England was so many millions—mostly 
tools. However indignantly we may repudiate the de- 
seriptive portion of the distinguished cynic’s remarks as 
applied to the people of our mother country in general, 
we can scarcely but admit the partial foolishness of that 
portion of the population that has been engaged at vari- 
ous times during a century past in the industry of invent- 
ing wire gages. In America, too, we find that either 
heredity, or example, or both, has caused a further 
development of this pernicious industry, and that the 
crowning absurdity of all its products has been legalized 
in the United States by an act of Congress taking effect 
July 1, 1893. One of the chief points about this remark- 
able latest ‘“‘Standard”’ is that it is almost everything 
it should not be, utterly ignoring many attributes that 
should be embodied-in a good gage. 


PUMPS AND PUMP MOTORS.—A Manual for the Use of 
Hydraulic Engineers. By Philip R. Bjorling, Hydrau- 
lic Engineer. In two volumes; 4to.; Vol I., Text, pp. 
369; Vol II., Plates; 261 plates, with 1,006 illustra- 
tions. London, BE. & F. N. Spon; New York, Spon & 
Chamberlain. $18. 

The most notable thing about these two volumes is that 

the two together measure 12% x 1014 x 3 ins., weigh 11% 

lbs., and cost $18. The author has previously written four 


other books on pumps, viz.: Practical Handbook on Pump 


Oberlin Smith is well known to the mechanical | 


Construction; Practical Handbook on Direct-Acting Pump- 
ing Engines and Steam Pump Construction; Pumps, His- 
torically, Theoretically and Practically Considered; The 
Construction of Pump Details. We cannot but admire the 
vast amount of labor that has been expended upon the 
drawings for this work; each one of the 1,006 illustra- 
tions is a photolithograph of a line drawing, made ap- 
parently especially for this work. ‘The ¢rawings, how- 
ever, seem to have been made by a mechanical dreughts- 
man without any knowledge of the artistic details 
necessary to make the work have a good appearance when 
reproduced and printed in a book. The section lining and 
the lettering are especially bad. The illustrations are 
printed only on one side of the paper; they zre on the 
average about double the scale, or four times as large in 
area as there is any need for, thus making the volume of 
plates eight times as bulky as it need be. If these illus- 
trations had been reduced to half their present lineal di- 
mensions they would have had a much better appearance, 
and could then have been printed with the text describing 
them in the first volume, in which there is enough blank 
paper at the end of most of the 45 chapters, and in the 
extremely wide margins, to have made room for them 
all. The user of the book would then not have been 
obliged to handle two books to understand the text cf one, 
and the cost of the work might have been greatly reduced. 
As an example of how not to build a book, this work is 
about the best that has come under our observation of 
late. It might be expected that an author vlo has al- 
ready had the experience of writing four cther books on 
pumps would by this time know how to write a good one, 
but in this expectation we are disappointed, for his methéd — 
of writing is about as faulty as his method of book-mak- 
ing. His style is labored and verbose, and in many cases 
the meaning is difficult to comprehend. Of the 369 pages in 
Vol. I., about 50 pages are taken up with tables which 


are found in most engineers’ reference books, so that the i 


total amount of text is but little over 800 pages. To 
students of pump design the 1,006 illustrations may be 
valuable as a collection of pump drawings, and the text 
may be useful to explain the drawings. ‘ 


HOW TO DRAIN A HOUSH.—Practical Information for 
Householders. By Geo. E. Waring, Jr., M. Inst. C. E., 
Consulting Engineer for Sanitary Drainage. Second 
Edition, with Annotations. New York: D. Van Nos- 
trand Co. 12mo.; cloth; pp. 
$1.25. z 

Although the main part of this book relates to conditions _ 
existing when it was originally written, in 1884, it still 


contains much valuable information for those who are — 


223; 83 illustrations; — 


about to build a house or who, having built, desire to i 
satisfy themselves that proper sanitary precautions are — 


in force. Notes are presented at the end of some of the 


chapters designed to record the progress made in the é 


past ten years. t 


While the book is intended primarily for householders, > 
engineers who have not had occasion to pay attention to ‘ 
plumbing questions will find many valuable hints here: — 
doubly valuable, oftentimes, for the happy way in which ~ 
they are expressed, making them available to bring home 
with force a lesson to some client or some city official or 
board which has asked for advice in drawing a plumbing 
code or health ordinance. 

Some engineers will doubtless be both surprised and — 
amused to see the following, given as a foot note in con- © 
nection with the use of strips of muslin wound around 
drain tile joints when laid: = 


This use of muslin is patented, but it is hereby dedi- 
cated to the public to the extent of its use under or within 
the foundation-wall of buildings. : 


As this note was written, presumably, in 1884, possibly A 
the patent may have expired before this. In this con-_ 
nection a short chapter on the author’s practice in patent- 
ing devices of his own invention and alluding to them | 
in his book may be mentioned. One paragraph from this 
chapter is as follows: ; 


My own devices were in no case invented with a view to 
securing a valuable patent, nor for any other purpose than 
to improve my own professional practice. The few of 
these devices which have approved themselves to my 
later judgment, and which I am now introducing in my 
work, I have patented to secure an incidental commer~— 
cial advantage. I shall therefore describe them without | 
hesitation and without further comment, treating them 
exactly as I treat such of the inventions of others as I 
believe to be good. I shall trust to the good sense of the 
reader not to misunderstand my motive. * 


Whatever may be said for or against the taking out of 
patents by engineers, the frankness of the author in this 
chapter is certainly commendable. : : 

A subject of much contention among engineers and 
plumbers is the desirability of placing a trap on the main 
house sewer, or the connection between the interior 
plumbing and the street sewer. The majority of engi- 
neers and sanitarians still favor the use of such a trap, 
go far as we can judge, but there are a number of emi- 
nent men who hold that it is far better to omit the trap, 
leaving an uninterrupted opening between the street 
sewer and the upper end of the soil pipe, where it extends © 
through the roof. Col. Waring believes in the latter plan, 
as a general rule. There is much to be said for it, al- 
though the arguments are by no means ell on une side. 

The largest chapter in the book is the concluding one, | 
on sewage disposal for isolated buildings, by su. surface | 
and surface irrigation. . 
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AN OPPORTUNITY FOR AMERICAN ENGINEERS 


and investors is offered by the Government of New South 
Wales, which advertises for proposals for the manu- 
facture and supply of 150,000 tons of steel rails, and 
the track fastenings to be used with them. All the ma- 
terial must be manufactured in New South Wales, and 
the delivery is to extend over a period of ten years. The 
proposals will be opened on Dec. 30, 1896. It is to be 
hoped that some American tenders may be submitted in 
this competition. Further particulars are given in an- 
other column and the specifications by which bidders will 


be governed can be seen at this office. 
eT eee 


PRICES OF M. GC. B. COUPLERS are asked for by 


the Secretary of the Master Car Builders’ Association, Mr. 


John W. Cloud, who is sending the following circular 
letter to M. C. B. coupler makers: 

Section 13, of Rule 5, of the revised code of Rules of 
Interchange, which goes into effect on Sept. 1, 1896, pro- 
vides that ‘‘M. C. B. couplers, or parts of same, shall be 
charged at manufacturer’s current market prices, or re- 
placement prices, which are to be quoted by the Secre- 
tary Sept. 1, and March 1, of each year. When the coupler 
manufacturers do not quote a replacement price, and do 
not require the return of the scrap for the price quoted, 
the credits for scrap shall be allowed at the rates given 
in the above list.’ 

Under these revised rules of interchange, all car owners 
are chargeable with the repairs to their cars when away 
from home necessitated by ordinary wear and tear from 
fair service. Will you kindly quote, sometime prior to 
Aug. 20, the figures which I should publish to the mem- 
bers, as the current market prices, or replacement prices, 
for your coupler and parts thereof. John W. Cloud, Secy., 
M. C. B. Association, Rookery Building, Chicago, Aug. 
3, 1896. 

PLANS FOR TRACK ELEVATION on the Erie R. R. 
in Jersey City are reported completed and ready for the 
approval of the city authorities. The present station will 
not be changed, but the tracks will rise from the station 
and cross Henderson St. at an elevation of 13 ft. above 
their present level. From this point the tracks will run 
on a steel viaduct to Monmouth St., where the descent 
to the tunnel will begin. The estimated cost of the work 


is $1,000,000. gins : 


A GRADE CROSSING BATTLE took place at Brad- 
ford, Pa., on July 28, between the Western New York & 
Pennsylvania R. R. and the Bradford Electric Street Ry. 
Co., the former company trying to prevent the latter 
from laying a crossing over its tracks. In view of the 
constant dangers attending such grade crossings, Mana- 
gers of steam railway companies cannot be blamed for 
opposing them by every means in their power; but the 
only really effectual fighting is that done in the courts. 
The battle with employees at the crossing invariably does 
harm and seldom or never amounts to anything in pre- 
venting for any length of time the making of the cross- 
ing. % 


THE BOYNTON BICYCLE RAILWAY at East Pat- 
chogue, Long Island, was sold by a court officer on July 
30 to satisfy a judgment against the owners. The road 
is 14% miles in length and was built to exhibit the bicycle 
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railroad system. 
Boynton. 


It was bid in for $3,310 by W. H. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week, and the most serious that has occurred in the 
United States for eight years, or since the rear collision 
at Mud Run, on the Lehigh Valley R. R. in 1888, was a 
collision at a grade crossing of the Philadelphia & At- 
lantic City and West Jersey railways, near Atlantic City, 
N. J., at 6.50 p. m., July 30. The disaster was due to the 
engineman of a fast express train failing to apply the 
brakes soon enough to stop his train before reaching the 
crossing. The list of casualties is 46 killed and about 60 
injured, according to the best information attainable. 
The circumstances of the accident are described at length 
in our editorial columns. 


A RAILWAY WRECK was caused on the Illinois Cen- 
tral Ry., Aug. 1, near Clinton, Ill., by failure to obey 
orders. Two passenger trains collided head on. Two per- 
sons were killed and seven injured. On Aug. +4, near 
Shamokin, Pa., a fast freight on the Philadelphia & Read- 
ing R. R. was derailed by a freight car door which had 
dropped on the track. A car loaded with powder exploded 
and set fire to the train. Two persons were killed and 
cne jnjured, 

pie ete ee 

A RAILWAY BRIDGE FAILED on the Vandalia Ry. 
near Crawfordsville, Ind., July 29. Fearing that the 
bridge was unsafe a locomotive was run across ahead of 
a passenger train to test the bridge. The locomotive was 
running at about 30 miles an hour and when near the 
center of the bridge it collapsed. Three cf the five men 
who were on the engine were killed. 

A HEAVY STORM occurred throughout Ohio and 
Indiana on July 29. At many places buildings were blown 
down or washed away by high water. A number of people 
are reported as killed and injured at various places. 

ee 

THE EXPLOSION OF A POWDER MAGAZINE oc- 
curred at Funfkirchen, Hungary, on July 30. Five per- 
sons were killed and about 10U injured. 


ee 

AN EMPTY STILL EXPLODED in an oil refinery at 
Jersey City, July 31, seriously injuring five men. A work- 
man was inspecting the interior of the still while another 
held an incandescent lamp through the manhole. The 
lamp swung against a piece of iron, the glass was broken, 
and the glowing carbon ignited the mixture of gas and 
air in the still. 


THE STRIKE AT CLEVELAND by the employees cf 
the Brown Hoisting & Conveying Machine Co. has been 
resumed. On July 31 the company issued a letter to 
the press stating that the strike had heen scuttled on the 
terms offered by the company the day after the com- 
mencement of the strike. These terms had been agreed 
to by the attorney for the strikers, who were ordered 
back to work. When the men applied tor reinstatement 
the Brown company asked each individual if he under- 
stood the terms of the agreement, which stated in par- 
ticular that all contracts by the eompany wcvuld be with 
individuals and not with the union. his brought on the 
strike anew and there is said to be danger that all union 
men in the city will quit work. 7 

‘ aes ye 

THE SEPARATION OF ASHES, GARBAGE and rub- 
bish and the placing of it in three separate receptacles, 
was inaugurated in New York city, Aug. 1. The garbage 
will be treated by the Arnold utilization process, under 
the contract recently awarded. It is expected that the 
ashes will be used for filling purposes. Bids are now in- 
vited for the privilege of sorting the rubbish. 

a eee 

A 66-IN. RIVETED STEEL WATER MAIN, about 15 
miles long, will be laid for the city of Brooklyn, as an ex- 
tension to its present water supply system on Long Island. 
Bids for this extension were received on June 11, and were 
published in our Construction News Supplement for 
June 18. The successful contractor is Mr. John McNamee, 
of Brooklyn. From the reports at hand it appears that 
asphalt will be used to coat the pipe. 


THE PASSAIC VALLEY SEWAGE COMMISSION, ap- 
pointed a few weeks ago to report on a plan for prevent- 
ing the pollution of the Passaic River, has held a number 
of meetings in the various municipalities interested and 
taken a trip to New England to visit sewage disposal 
plants. A few days ago it appointed Mr. A. Fteley, M. 
Am. Soe. C. E., as Consulting Engineer, and Mr. Chas. E. 
A. Jacobsen, formerly engineer of the Newark. water de- 
partment, as engineer to the commission. 

Le , 


PLANS TO PREVENT THE FURTHER POLLUTION of 
the Elizabeth River at Elizabeth, N. J., have been prepared 
by Mr. Francis Collingwood, late Secretary Am. Soc. 
C..E. The plan is said to include an intercepting sewer 
some three miles long, 2% x 3% ft: at its upper and 5% ft, 
in diameter at its lower end, with a pumping station about 
one-half mile from the lower terminus. 
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BIDS FOR A NEW WATER SUPPLY for Jersey City 
will be received on Aug. 24. Bids are invited for a gravity 
supply on three different plans and forafiltered supply from 
the Passaic River, the present source. The plans for a gray- 
ity supply call for water delivered at 127 ft. and at 210 
ft. above mean high tide, and for at least one-third of the 
supply delivered at 210, and the balance at 127 ft. The 
system must have a daily capacity of 35,000,000 gallons, 
and be increased, on order, to 50, 000,000 gallons. The 
city will have the option to buy the works at intervals 
during the contract. The filtered supply must be of 35,- 
000,000 gallons capacity and must be lifted to existing res- 
ervoirs with triple expansion, high- -duty, condensing en- 
gines capable of working against 140 lbs. pressure. A 
boiler plant must be provided and a conduit to the city 
reservoirs. The character of the filter plant is not 
restricted further than that it must yield. the requi- 
site amount of water with no more than a trace 
of nitrites, and that the water must be transparent 
and free from color, odor, turbidity, alkaline or acid 
tastes. The contractor must agree, further, that the 
filtered water shall conform to a standard of purity laid 
down by him, which must state its contents, organic mat- 
ter, free and albuminoid ammonia, nitrates and bacteria. 


THE PROPOSED INTERNATIONAL DAM across the 
Rio Grande at El Paso, Tex., is still under discussion. In 
the July number of ,the “‘Irrigation Age,’’ a journal pub- 
lished at Chicago, a brief article reviews the history of the 
scheme, and sets forth its present status. In 1888, 1889 
and 1894, the article states, the river was dry for a con- 
siderable period, while since June 1 of this year there has 
been no flow. The seasons named, or some of them, are 
said to have been exceptionally dry, and no statement is 
made regarding the usual dry weather flow of the stream. 
It is said that the Mexican government has formulated a 
claim against the United States for $22,000,000 damages 
on account of the loss of crops during the past ten years 
through diversion of the waters of the stream above the 
boundary line. It is also stated that Mexico will waive 
these claims if the United States will dam the river and 
give Mexico half the surplus water stored. A dam site 
has been proposed about two miles above El Paso, where 
it is said a structure 60 ft. high and 500 ft. long would 
form a reservoir 15 miles long with a storage capacity ot 
4,000,000,000 cu. ft., sufficient to irrigate 100,000 acres 
on each side of the river, also giving a large amount of 
power. Since this plan was formed it is said that a 
scheme has been put under way to irrigate from another 
reservoir the very lands that would be submerged by the 
international dam. 
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THE PROPOSED WATER POWER FRANCHISE at 
Sault. Ste. Marie, Mich., noted in our issue of July 30, 
has been passed unanimously by the city council. Work 
must be started within six months. It is said that a 
large amount of power will be developed, and that Mr. 
E. V. Douglass, of Philadelphia, is president, and Mr. F. 
H. Clergue, of New York, is vice-president, cf the Lake 
Superior Power Co., which will carry out the provisions 
of the franchise. 

ae 

THE PLANS FOR RAISING THE STEAMSHIP “AILSa 
are almost completec. It is proposed to raise the vessel 
by means of large basrel shaped wooden cylinders, 30 ft. 
long and 8 ft. in diameter. The cylinders will be filled 
with water and submerged so that they can be fastened 
by chains beneath the hull. Compressed air will then 
be forced into the cylinders. Twenty-four eylinders will 
be employed. The ‘‘Ailsa’’ was sunk on Feb. 29, 1896, by 
the French steamer ‘‘La Bourgogne,” in the channel lead- 
ing out of New York Bay. The ‘‘Ailsa’’ is lying in com- 


paratively shallow water. 
' CNAs a 


A TEST OF THE ADHESION OF CONCRETE TO IRON 
has recently been made in connection with a piece of 
concre‘e and iron construction now going on in Milwauke=> 
Wis. A block of concrete, 16x3x4 ins., with a 1-in. 
square bar of twisted iron passing lengthwise of it was 
heated to a red heat for about 20 mins. in a furnace, and 
was then plunged into a bath of cold water until it was 
cooled throughout. Upon removal the concrete was found 
to be somewhat soft and friable, but it soon became hard 
again. There were no signs whatever of any separation 
of the iron from the concrete nor was the concrete 
cracked along the line of the tron bar or any- 
where else. The least depth of the iron from. the 
surface of the concrete was about 1 in. It will be noticed 
that the construction was the well-known concrete and 
twisted iron construction of the Ransome & Smith Co.,, of 
Chicago, Ill. 
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AN AERONAUTICAL CONVENTION is to be held in 
Boston, Mass., in September, under the auspices of the 
Boston Aeronautical Society. A prize of $150 will be 
given for the best designed kite, and a special prize of 
$100 is offered by Mr. Octave Cleomite, Past-Pres. Am. 
Soc. C. E., for the best monograph on the kite, 


THE HOLMAN FRICTION-GEARED LOCOMOTIVE is 
said to have attained a speed of 94.7 miles per hour on 
the South Jersey R. R., near Cape May, N. J., on 
July 29. 
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THE NEW STEEL ARCH OVER THE NIAGARA GORGE. 


By Orrin E. Dunlap. 
(With inset.) 


One of the greatest bridges to be erected this 
year is the new steel arch to span the Niagara 
chasm on the site of the present railway suspen- 
sion bridge now leased by the Grand Trunk Rail- 
way of Canada. The fact that a steel arch is to 
succeed this grand structure is remarkable in it- 
self, for this suspension bridge was the first work 
of the kind in America, and was built to facilitate 
travel between the Hast and the growing West. 
It is a structure which, despite all the changes 
it has undergone in construction, has ever since 
the day of its completion afforded a constant ser- 
vice to trains, carriages and pedestrians. 

It was on April 23, 1846, that the company re- 


Fig. [1.—Building Concrete Foundation for Canadian Abut- 
ment of the New Steel Arch Over the Niagara Gorge. 


ceived its American charter, and on June 9, 1846, 
a charter was obtained in Canada. In commenc- 
ing work on the bridge the first difficulty that pre- 
sented itself was to secure a means of communi- 
cation from cliff to cliff, and this obstacle was 
overcome by a boy named Homan Walsh, who 
one afternoon while flying his kite allowed it to 
settle on the Canadian bank. This little kite 
string served to pull a cord across the river, which 
in turn was followed by a rope and later by a 
wire cable. On the wire cable so erected a car 
was operated both as a ferry and to facilitate 
the great work of building the bridge. This ca- 
bleway, probably the first in America, was used 
for the first time on March 13, 1848. The basket 
used was designed by Judge T. G. Hulett, who is 
still living in Niagara Falls. This basket was made 
of strips of band iron varying in width from an 
inch to an inch and a half, fastened with rivets. 
As seen in Fig. 3, it is higher at the ends than in 
the center. There is a seat at each end, their depth 
being about 2 ft. The manner’in which its shape 
was decided upon is most interesting. In Decem- 
ber, 1847, Judge Hulett and General Ellet met at 
the old Eagle tavern at Niagara, and the latter 
had the contract for erecting the bridge. During 
their talk the merits of a cable and basket as 
an aid to the great work came up, and the service 
was recognized as possible. What material should 
the basket be made of? was the question. Gen- 
eral Ellet favored wood; Judge Hulett, iron. Cal- 
culations showed that Judge Hulett’s plan would 
result in an iron basket 10 pounds lightcr than 
one of wood built according to Ellet’s plan. The 
form of the basket was then quickly decided by 
Judge Hulett and General Ellet arising from the 
old-fashioned rocking chairs in which they sat, 
and, drawing them together, Judge Hulett said 
“There is the form of the basket.” 

While this aerial line of 1848 was not intended 
as a money-maker, it proved to be such, as the 


charge for transportation over and back was $1 
for each person, and some days as much as $125 
was taken, The basket is now in the possession 
of the Buffalo Historical Society. 

Years were consumed in the work of building 
the bridge, and it was not until March 8, 1855, 
that the first train crossed it. As first erected, 
the bridge had wood trusses and towers of stone. 
In 1880 the suspended structure was changed to 
steel, and in 1886 the stone towers were replaced 
by towers of steel. The present bridge has a span 
of 821 ft. from center to center of towers. It is 
suspended on four cables, the diameter of each 
being 10% ins., and their ultimate strength 12,400 
tons. The weight of the superstructure is 800 
tons. 

Mr. L. L. Buck, M. Am. Soc. C. E., is chief engi- 
neer of the new steel arch. Mr. Buck is thoroughly 
familiar with the suspension bridge and its local- 
ity, for it was from his designs and under his per- 
sonal supervision that the suspended structure 
and towers were renewed, as above mentioned. 
It will be recalled that this work was completed 
without the slightest interruption to traffic, and 
it has gone down in history as one of the many 
brilliant things accomplished by Mr. Buck. 

This grand new arch will have a span of 
550 ft., between the end piers, and a trussed span 
115 ft. long will connect it with the top of the 
bluff. The main span will be formed by an arch 
with horizontal upper chords. At the skewbacks 
it will be hinged. Each truss will have a batter 
of 1 horizontal to 10 vertical. The width between 
the centers of the top chords will be 80 ft., while 
between the centers of the rib at the crown the 
width will be 56 ft. 734 ins. From the centers of 
the skewbacks to the upper chords will be 134 ft., 
while the centers of the ribs at the crown will be 
114 ft. above the skewbacks. On the American 
side the bed plates of the arch will rest on mason- 
ry built on the Clinton limestone, but on the Can- 
adian side it has been found necessary to build 
a foundation of concrete, work on which is illus- 
trated in Fig. 1. On this foundation the ma- 
sonry willrest. It will be seen by the illustrations 
that the abutments are being built about half 
way up the slope on each side, between the 
water’s edge and the top of the bluff. The ends of 
the shore span will be hinged to the arch by a pin 
at the point of intersection of the end post and top 
chord of the arch, while the shore end will rest 
on expansion rollers on masonry abutments. 

As stated above, the new arch will have two 
floors or decks. On the upper chords of the arch 
transverse steel beams will be placed, and be- 
tween these beams there will be four longitudinal 
lines of steel stringers. These will be 7 ft. apart 
and directly under the railway tracks, thus 
affording double track railway facilities, whereas 
there is but a single track on the suspension 
bridge now in use. A steel plate, reaching from 
end to end of the bridge and from the top of the 
upper chords to the tops of the ties will cover the 
ends of the railroad ties and the transverse beams, 


Fig. 3.—Basket in Which Passengers Were Carried Across 
the Niagara Gorge in 1848. 


The ties of the railroad tracks will be 10x10 ins. 
x 10 ft., laid 14 ins. ec. to c., and will rest on the 
stringers. Wooden guard rails 8x9 ins., notched 
over each tie, and secured by bolts, at every third 
tie, will be placed over the stringers and rest on 
the ties. Every fourth tie will be of increased 
length to carry a walk. These walks will be placed 
outside of each track and between the tracks, 
a feature especially provided to facilitate the cus- 


toms inspectors’ 
the structure. 
The lower floor will have transverse beams and 
four lines of longitudinal steel stringers laid about 
11 ft. apart. The inner stringers will be riveted 
to the webs of the beams and the inner line to 
the posts. The I-beams crossing the stringers 
will extend beyond the trusses and provide sup- 
port for the sidewalks. The floor of the lower deck 
of the bridge, including carriage way and trolley 
track, to the width of 27 ft. will be laid on 4x 10- 
in. timbers and planked with 8-in. oak plank laid 
lengthwise of the structure. Outside of: these, and 
a few inches above the carriage floor, will be the 
sidewalks of white pine plank. : 
The material to be used in the bridge will include 
5,560,000 lbs. of steel plates and angles in the form 
of columns, plate girders, braces and _ struts; 


examination of trains crossing 


Fig. 2.—View Looking Up From the Water's. Edge on the 
American Side. 


(The masonry in the foreground is the wall behind which 
is the roadbed for the electric railway which now runs 
through the gorge.) 


218,000 lbs. of steel castings; 182,148 Ibs. of steel 
eye-bars and pins, and 380,000 Ibs. of wrought 
iron rods and turnbuckles. The arch supports 
will be steel castings. The specifications provide 
that the steel for the rollers must have an ulti- 
mate strength of from 65,000 to 70,000 lbs. per 
sq. in. 

The new arch is designed for a load on each 
track of two locomotives with four pairs of drivers 
each, and 40,000 Ibs. on each pair, followed by a 
train of 3,500 lbs. per ft. In addition to this may 
be placed a live load of 3,000 Ibs. per ft. on the 
lower floor. 

In erecting this structure the end spans and the 
first panels and posts of the ends of the arch will 
be supported on falsework. It is then proposed 
to connect the end spans with the end posts of 
the arch, and by means of the approach girders, 
with the temporary anchorage, when the two 
parts of the arch will be built out as cantilevers. 
It is not intended that traffic on the suspension 
bridge shall stop while the work is in progress, 
and for this reason the upper floor beams of the 
arch will be left out until the suspended structure 
of the new bridge shall be raised sufficiently high 
to allow the beams to be placed under the upper 
chords of the suspension bridge. While this is 
going on, the cables and towers of the bridge may 
be taken down and removed. Then the old bridge 
will be shoved to one side far enough to allow the 
laying of a track on the pair of the new stringers, 
when the old bridge can be taken apart and the 
arch completed. During the construction it is 
likely that wire ropes of good strength and size 
will be run over the present towers with trolleys 
attached to carry material out over the gorge 
to the point of operation. 

Mr. Thomas Reynolds is superintendent of the 
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bridge. The stone for the American abutment is 
being brought from Chaumont, Jefferson county, 
N. Y., and that for the Canadian abutment from 
Queenston, Ont., quarries, the concrete being now 
ready for the stone work. By means of a derrick 
erected on the north side of the bridge, 
the huge stones are lowered to the slope 


Top Chord Rib. Fost. Brace. 


M, 
Typical Sections of Main Members_of Arch. 


‘below, where they are picked up by another der- 
rick and lowered to the abutment. 

By Fig. 1 it will be seen that on the Canadian 
side a long trough or chute has been erected and 
extends from the bridge to the work on the slope. 
It is through this chute the sand is lowered, and 
at about the same point the cement is lowered in 
bags. 

a 


THE WATER SUPPLY FOR SAN DIEGO, CAL. 


The movement for the municipal ownership of 
water-works has been strong in California, as 
elsewhere in the United States, during the past 
few years. The largest city in California to take 
decisive steps towards owning the works supply- 
ing it with water is San Diego. On June 27, 
1896, by 57 votes over the required two-thirds 
majority, the people of San Diego voted to issue 
$1,500,000 of bonds for water-works. This sum is 
to be divided about equally between the work of 
developing and bringing a supply to San Diego 
and the work of distributing it within the city 
limits. The principal interest attaches to develop- 
ing the supply, as this includes a rock fill dam 
with an asphalt face, 3,100 ft. above the sea; a 
storage capacity of 632,448,000 cu. ft., or 4,730,- 
000,000 gallons, above the 30-ft. contour line of 
the dam; and some 50 miles of conduit, made up 
of natural rock channels, cement-lined canal, 
wood and steel pipe. 

The city of San Diego had a population of 16,- 
159 in 1890. It has been supplied with water by 
a private water company since 1873. In 1891 it 
was reported that the city had leased the private 
works for 20 years, but this lease seems to have 
been discontinued afterwards. 
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south of the Sweetwater system, is already under 
construction by the Southern California Mountain 
Water Co. Water from it will be used for irri- 
gating low lands in the southwestern part of the 
tract, shown by the map. The Otay reservoir will 
be filled, in part, it is said, from the Morena reser- 
voir, as the new reservoir for San Diego is to be 
called, a conduit leading to the Otay reservoir 
from Dulzura Pass, at an elevation of 1,200 ft. 
The conduit from the Morena down to the Dul- 
zura Pass is to have a capacity of 100 cu. ft. per 
sec.; from this point to the meter house, shown 
on the map, the capacity is to be 60 cu. ft. per 
sec., and from there to the city line, 20 cu. ft. per 
sec. The daily capacities for these portions in 
gallons are about 65,000,000, 39,000,000 ana 13,- 
000,000 gallons, respectively. The portion of the 
conduit between the meter house and the city is 
not included in the contract for developing a sup- 
ply. This section of the conduit, with four reser- 
voirs and the distributing mains, is to be under 
a separate contract, but the Southern California 


THE STRENGTH OF TIMBER AND A FORMULA FOR 
TIMBER COLUMNS. 


In our issue of Oct. 24, 1895, we printed a table 
of average safe working unit strains of various 
timbers recommended by a committee of the As- 
sociation of Railway Superintendents of Bridges 
and Buildings, and presented at the Annual Con- 
vention of the Association at New Orleans on Oct. 
15. The pamphlet copy of the proceedings of the 
convention, now printed, contains a large amount 
of interesting matter on the subject of the strength 
of timber, much of it being a compilation of mat- 
ter previously published, but also including some 
new information. Among the latter is a formula 
for strength of columns derived by Mr. A. L. 
Johnson from the unpublished results of the gov- 
ernment timber tests conducted at Washington 
University by Prof. J. B. Johnson, supplemented 
by an examination of previous full-sized column 
tests. Mr. Johnson also gives a table of unit 
stresses recommended for various kinds of timber, 
which is also based chiefly upon the government 


Recommended Values for Unit Stresses of Timber. A. L. Johnson, October, 1895. Ultimate Breaking Stresses in 


Pounds Per Square Inch, 


Modulus 
of elastic- 


Modulus of 
strength at 
rupture in lbs. ity in lbs. 


Species ® per sq.in. per sq. in, 
Long-leaf pine ........s.006 D 7,750 1,440,000 
Short-leaf pine’............ D 6,500 1,200,000 
Whiterpines 52: tvs t Perec D 4,400 870,000 
NOE WG DINO c. oo o0,086 vis,c.08,5 5,450 1,182,000 
CGlOTade PING. ...26% wasecues 4,900 888,000 
Douglass fir 6,600 1,880,000 
Redwood ........ 7,200 452,000 
Wed GOGH0 | J... 2ecn an faactay 5,000 670,000 
Bald cypress D 5,000 900,000 
WHIte ORK: a7 «.<.s arcuwisieeieres « D 6,000 1,100,000 


Relative Crushing Shearing 
elastic Crushing strength strength 
resilience strength across the Tensile parallel to 
in in. lbs. endwise Ibs. grain lbs. st’gth Ibs. fibre lbs. 
per cu. in. persq.in. persq.in. per sq. in. per. sq. in, 
1.30 5,000 645 12,000 500 
1.80 4,200 645 9,000 400 
1.00 3,500 440 7,000 300 
aCe 3,800 430 Babe ae 

3,150 540 

4,400 500 

3,250 345 
aes 3,500 750 ee ree 
1.10 3,875 360 6,000 240 
1.25 4,000 1,200 10,000 800 


Note.—The values marked ‘‘D’’ were obtained from ex periments made by the U. 8. Forestry Division. The other 
values were obtained from various sources, chiefly fromthe tenth census report, but so modified as to give results 


comparable with the forestry division values. 


These values are for 18% moisture, representing a halt dry condition. For modifications of these values for other 
moisture conditions, and for fuller general description, see bulletin on ‘‘Timber Trestle Design,’ issued by the 


forestry division. 


Mountain Water Co. has bound itself, when bids 
for this work are invited, to submit a proposal of 
not over $728,000. 

The contract between the city and the above 
company contains no detailed specifications re- 
garding the character of the dam and the conduit 
to the meter house, but does contain specifications 
for the balance of the conduit and the distribution 
system. The conduit from the meter house to the 
city will be at least 29 ins. in diameter, of wood 
where under less than 100 ft. head, and where 
under high pressure of riveted steel. One of the 
four distributing reservoirs will have a capacity 
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MAP SHOWING THE LOCATION OF THE NEW STORAGE RESERVOIR AND SUPPLY CONDUIT FOR SAN DIEGO, CAL. 


The $1,500,000 of bonds noted above were voted, 
practically, as a ratification of and a means of 
carrying out a conditional contract made with the 
Southern California Mountain Water Co. on May 
9, 1896, for building the proposed new works and 
supplying the necessary water rights and land. 

The contract calls for a daily supply of 1,728,000 
cu. ft., or 12,950,000 gallons a day. The gathering 
area includes about 130 sq. miles of territory east 
of the city and beyond the drainage area of the 
great Sweetwater reservoir of the San Diego Land 
& Town Co., as shown on the accompanying map. 
The Otay reservoir, also shown on the map, to the 


- 


of 5,000,000, another of 2,500,000, and two of 
500,000 gallons, each. 

The city is given the right to adopt whatever 
measuring devices it may see fit for use at the 
meter house. It also has the option of buying an 
additional quantity of water delivered at the 
meter house, up to a second 13,000,000 gallons, at 
any time within 20 years. 

Mr. E. S. Babcock, Manager of the Coronado 
Hotel, San Diego, is president of the Southern 
California Mountain Water Co., and Harris & 
Russell are engineers. Mr. E. E. Capps is city en- 
gineer of San Diego. 


tests. The formula is as follows. For timber col- 
umns with square ends (but not for fixed ends): 
700+ 15¢ 


f= x 
700 +15¢+4c¢? 
where 

f—ultimate breaking 

long column. 
ec —ratio of length to 
mension. 
F=vultimate breaking unit crushing stress on 
short column. 

The recommended values for F are those given 
under ‘‘crushing strength endwise”’ in the table 
printed below. 

Mr. Johnson considers his formula as of nearly 
if not the true theoretical form, and the eo- 
efficients are entirely empirical, based upon actual 
tests. In the table given above the unit values 
given are for large-size sticks, such as are used 
in practice. The ultimate strength across the 
grain is taken as the stress producing an inden- 
tation of 87% of the thickness of the compressed 
stick. 


unit crushing stress on 


least cross-sectional di- 
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THE NEW IRON DISTRICT IN SOUTHERN RUSSIA. 


In a recent number of the Consular Reports is 
an interesting article on the Iron Industry of 
Russia, translated from the “Vienna Handels-Mu- 
seum.” It describes the development of the indus- 
try sin the department of Yekaterinosslav, in 
Southern Russia, where, since 1887, six large 
manufactories have been established. In 1893 
their production amounted to 322,439 tons, in 
1894 to 416,157 tons, and the production for the 
year 1896, it is estimated, will reach 645,000 tons, 
or double that of 18938. The iron beds of Southern 
Russia are very extensive and contain ore carry- 
ing as high as 70% of iron. The article also states 
that ‘‘the ore is comparatively free from foreign 
admixtures; on the other hand its fusibility is not 
great, about 45% of flux being required to melt 
it.” About 55 lbs. of coal are required for the 
manufacture of each pood (86 lbs.) of cast iron. 
These statements about the amount of flux and of 
coal would indicate either that the statements 
concerning purity of the ore are not accurate or 
else that the method of operating the furnaces is 
uneconomical as compared with that of modern 
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American furnaces. The coal supply in the im- 
mediate neighborhood of the iron mines is 
abundant, the output in the Doneg basin in one 
year, 1893-4, amounting to over 5,350,000 tons. 
Limestone also Is found in vast quantities on the 
spot. Under these circumstances, says the re- 
port, it is beyond doubt that the near future will 
see an immense development of the mining indus- 
try in Russia. At present, however, the total 
product falls short of the requirements, which are 
constantly increasing, and great quantities of cast 
and rolled iron are imported from Germany. The 
report states that there is a favorable opportu- 
nity for Austrian iron founders (and for the 
American founders also, says Consul Stephan), to 
extend their sales in Russia. The prices for iron 
charged by the Russian furnaces are so high that, 
notwithstanding the high duty on cast iron, 
wrought iron and steel, machine makers find it 
more profitable to buy imported iron. If, how- 
ever, the statements given in the report as to the 
abundance of ore, coal and limestone in the same 
field, and the increase of production since 1887 
are true, it would appear that before long Russia 
will be able to make all the iron and steel she 
needs for her own consumption, if in fact she does 
not even become an iron exporting country. 


| 


STEEL LOCK GATES FOR 800 x 100 FT. SHIP CANAL 
LOCK, SAULT STE. MARIE, MICH. 


An illustrated description of the lock chamber, 
steel gates and power machinery for the new U.S. 
Government ship lock at St. Mary’s Falls, Mich., 
was published in Engineering News of Sept. 26, 
Oct. 10, 17,31 and Nov. 28, 1895. Since that time 
much additional information regarding the de- 
sign and construction of the steel gates has be- 
come available and is presented here in part as 
a supplement to the previous articles. This mat- 
ter should preferably be read in connection with 
the illustrations published in Engineering News 


the United States in 1881 and still in use, 
and the single lock which has just been com- 
pleted and was built by the United States 
nearly on the site of the old state locks. The 
gates of the first locks were of wood and iron 
and closed an opening of 70 ft. The horizontals 
were constructed of solid built timber bowstring 
girders trussed with adjustable iron rods. Each 
leaf was swung without rollers from a pivot and 
set of suspension rods passing over a post rising 
from the masonry at the hollow quoins. The 
gates of the lock built in 1881 close a clear open- 
ing of 60 ft. Their structure is similar to that of 
the older gates, but the mounting is different, the 
fastenings being the ordinary pivot, gudgeon and 
collar, without suspension rods or rollers. Each 
leaf of the lower lock gate of this lock weighs 
76 tons and cost about $8,000. 

The new 800 x 100-ft. lock has five sets of gates, 
viz., an upper and lower guard gate and an upper, 
intermediate and lower lock gate. Of these the 
guard gates are used to isolate the lock when it is 
pumped out and the lock gates are used in pass- 
ing vessels. The average lift of this lock is 17.61 
ft., the depth of water over the sill is 22.24 ft. 
and the surface of the coping of the side walls is 
45 ft. above the floor. It is clear, therefore, that 
the lower lock and intermediate gates must be of 
very large size. 

Compared with the gates of other great locks 
these gates have the dimensions shown in the ac- 
companying table. It isevident that a careful study 
was necessary before fixing upon the design of 
gates of such size. 

Choice of Material.—Preliminary designs were 
prepared for gates of the kind now in use in the 
lock of 1881; for composite gates with timber 
arches and iron sheathing, and for metal gates 
with and without an air chamber. Estimates 
based on these designs at the prices of material 
ruling in 1886 to 1888 indicated that there would 
be but little difference in the first cost of gates 
of either material, the advantage lying with the 
timber, while it was probable that the metal struc- 
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FIG. 1.-APPARATUS FOR BENDING SHEATHING OF QUOIN POSTS FOR ST. MARY’S FALLS LOCK GATES. 
Detroit Bridge and Iron Works, Detroit, Mich. 


of Oct. 10 and 17, but for the clearer understand- 
ing of those who have not these issues the article 
has been made complete in itself. For the infor- 
mation from which it has been prepared we are 
indebted to the reports of Capt. H. F. Hodges, 
Engineer Corps, U. 8. A., and of Mr. David Moli- 
tor, United States Assistant Engineer, published 
in the report of the Chief of Engineers, U. S. A., 
for 1895, and to information received direct from 
Mr. J. L. Callard, United States Assistant En- 
gineer. 

Introductory. — Three sets of locks have been 
puilt at the St. Mary’s Falls Canal, viz., the flight 
of two locks built by the State of Michigan in 
1855 and now removed; the single lock built by 


tures would far outlast the others. This superior 
durability seemed probable from the fact that 
certain iron gates built in Germany more than 40 
years ago are still in service and in excellent con- 
dition, while timber gates rarely last more than 
25 years. 

In this case also more than the usual number 
of objectionable features attached to the use of a 
roller to partially support the leaf, since the 
construction of trucks for such rollers would 
necessitate a modification of the projected filling 
and emptying system which was undesirable. 
Metal gates of the largest size may be con- 
structed so as to carry the weight without the use 
of rollers, but with timber leaves of such large 


dimensions it is difficult to obtain the necessary 
rigidity of assemblage. 
Experience in’ France has shown that, at the 


present day, leaves approaching the size of those 


under consideration can be constructed much 
more cheaply of metal than wood. In the United 
States the cost of timber is not so great as in 
France, but it is continually increasing. If the 
gates of the new lock were to be made of wood 
to-day they would need to be renewed in about 
20 years, when the cost of timber would probably 
be so great as to compel the use of metal in the 
reconstruction, while the shape would have to 
correspond to the masonry and be still designed for 
the original wooden structure. Thus the shorter 
probable life of the timber gate, the difficulty in 
so assemblying it as to carry its great weight 
rigidly without a roller, and the fear of trouble in 
future renewal caused the selection of mild steel 
as the material. 

Choice of Type.—Having chosen the material the 
type of leaf was selected with the view of at- 
taining the greatest lightness and facility of 
operation consistent with safety. When the gates 
are first swung or when subsquently the lock 
is pumped dry, the stresses due to the full weight 


- of the leaf are thrown on its pivot and anchorage. 


While maneuvering, a large part of the weight 
may be buoyed up by an air chamber, which is 
easily constructed in a metal gate; but even then 
an accidental blow may puncture the sheathing 
and throw nearly the whole weight onto the pivot 
and anchorage. It was, therefore, considered 
necessary to make the latter strong enough to 
carry the weight in air, and on this account even 
more than on the score of economy of material 
in the gate itself, it became desirable to reduce 
the weight of the leaf to a minimum. 

Theoretically, the water pressure on lock gates 
mitering can be resisted with the least amount 
of material in the horizontal frames when the 
latter are in the form of segmental circular arches 
extending from quoin to quoin and subtending 
an angle of 133° 33’ 48”, of which each leaf, of 
course, subtends half. When the lock is 100 ft. 
wide, arched gates of this curvature will support 
a given normal pressure with about one-half the 
material which would be required in the lightest 
straight gates which can be designed with the 
same factor of safety. 

In practice, with leaves of the span in question, 
so great a curvature has two objections, viz., it 
increases the depth of the gate recesses and it | 
increases the tendency of the gate to warp under 


. its own weight when swinging without a roller. 


By calculation it was found that the theoretical 
weight of arched leaves of the same span aud 
different rises increases slowly at first and siab- 
sequently more rapidly as the radius increases, 
For example, if the weight of the lighted leaf with 


- a curvature of 66° 46’ be taken as 100, ‘he leaf 


40° will weigh 122, while the leaf 22° will weigh 
200. It being recognized as desirable to make the 
gates as light as possible, the type with fully 
arched horizontals was selected, but it was not _ 
pushed to the theoretical extreme on account of 
the objection to the great curvature. 

The number of horizontals to employ was a 
question requiring consideration. There seemed 
but two alternatives, viz., to space either the hori- 
zontals or verticals closely enough to supply the 
main supports to the sheathing against local hy- 
drostatic pressure. In the one case many hori- 
zontals would be used with a vertical system of 
less strength; in the other the horizontal strength - 
of the leaf would be concentrated at the top and 
a vertical system would be used strong enough to 
receive the water pressure and transmit it to the 
sill and the horizontal member at the top of the 
leaf. The large amount of pressure thrown to 
the sill and the localization of the thrust against 
the masonry at the top of the hollow quoin are. 
objections to the latter method when the actual 
load on the leaf is so great and therefore the 
former method was chosen. 

For uniformity and simplicity of construction 


'the same form was adopted for all the gates, 


although the selection was originally goverened by 
the great dimensions of the largest ones. The 
intermediate gate, 43 ft. high, is a duplicate of 
the lower lock gate. The upper lock and upper 
guard gates are 26% ft. high and are duplicates, 
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and the lower guard gate is the smallest, being 
2514 ft. high. 

Construction.—In Engineering News, Oct. 10 and 
17, 1895, quite full drawings of the south leaf of the 
lower lock gate were published and may bereferred 
to for information in addition to what is given 
here. This gate is designed to bear the pressure 
due to 21 ft. of water, and the maximum allow- 
able stress adopted is 9,000 lbs. per sq. in., except 
in those parts which are most strained by the 
weight of the leaf, where the fiber stress exceeds 
this by 1,000 Ibs per sq. in., when the leaf is in 
air. 

Briefly described, the leaf is a steel structure 
having a framework sheathed on both sides with 
plates. It is curved in plain, the two leaves form- 
- ing a continuous arch when closed. The upstream 
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The quoin post is made of %-in. plates so curved 
in plan that the bearing of the post against the 
masonry is a plane surface 10 ins. wide. This plane 
is tangent to two cylindrical surfaces which round 
off the corners. There is no contact between the 
post and the hollow quoin until the leaf is com- 
pletely closed. An oak cushion secures a water- 
tight joint when contact is secured. At the top 
of the post is a detachable gudgeon of forged high 
carbon steel 8 ins. in diameter, and at the bottom 
is a foot plate of like material haying in its bot- 
tom a socket bushed with bronze. This socket fits 
onto a spherical pivot 10 ins. in diameter keyed 
into a circular bed plate of cast steel set in the 
lock floor. 

The miter post is formed by bending the sheath- 
ing around the ends of the horizontal arches. Each 


operation of the air chamber. When the leaf is 
closed and the rising level in the lock presses it 
against the sill, the bottom of the leaf as well as 
the vertical surface is exposed to pressure and a 
tendency to lift the leaf off its bearings is pro- 
duced. As soon as the level of the water in the 
lock reaches the top of the air chamber it enters 
the leaf and thereafter as the water level rises the 
increasing weight of the water on top of the air 
chamber counterbalances the increasing pressure 
on the bottom. As the bottom of the air chamber 
has an area greater than the top and as the top 
of the air chamber is 214 ft. above normal pool 
level the total upward pressure on the bottom of 
arch No. 18 exceeds the downward pressure on the 
top of arch No. 8, and the leaf requires a consider- 
able preponderance of weight over buoyancy when 


i 


FIG, 2.—VIEW OF TRAVELER ERECTING STEEL GATES AT ST. MARY’S FALLS CANAL LOCK. 


and downstream surfaces are portions of cyl- 
inders. The clear distance between the sheathing 
plates is 30 ins. at the ends and 386 ins. at the 
middle, this splay being given to make the interior 
more accessible and to allow for variations in the 
position of the curve of pressure. The body of the 
leaf is 48 ft. high surmounted by a footbridge 
20 ins. high, the top of which is level with the 
coping of the side walls. The chord of the leaf 
measured between the centers of the surfaces of 
contact at the quoin and miter posts is 56 ft. 7.69 
ins. The median circle measured between the 
same, a radius of 77 ft. 3.38 ins., and subtends an 
angle of 42° 59’ 40”. With the adopted construc- 
tion the depth of the gate recess from the inmost 
element to the plane of the face of the lock wall 
is 8 ft. 7.18 ins. The weight of each leaf in air is 
312,000 Ibs. 

The framework of the leaf consists of 18 hori- 
zontal arches, the quoin and miter posts, seven 
vertical frames and a large number of intercostal 
stiffeners to strengthen the sheathing. The hori- 
zontal arches are uniformly spaced in a vertical 
direction 30 ins. apart, between centers, and are 
numbered from 1 to 18, beginning at the top. 
The space between arches 8 and 18 constitutes 
the air chamber which buoys up the leaf so that 
its weight in operation will be about 60,000 Ibs. 
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holds by means of angles an oak cushion which 
forms the contact surface 12 ins. wide. 

Between the quoin and the miter posts come the 
vertical frames. These consist of three full frames 
extending from top to bottom of the leaf and 
spaced at equal distances horizontally. These full 
frames divide the leaf into four water-tight bulk- 
heads, each of which is provided with a pump. Be- 
tween the full frames are four half frames which 
extend from the top to the bottom of the air 
chamber only and support its sides against the 
water pressure. To support the sheathing against 
local water pressure the intercostal stiffeners are 
used. These consist of angles extending vertically 
between the horizontal arches, and spaced to suit 
the pressure. 

The sheathing is attached in horizontal strakes, 
each 60 ins. wide, except the bottom strake, 
which is 36 ins. wide. The joints are single riv- 


eted, covered on the inside by the horizontal arch 


angles and on the outside by cover plates. This 
sheathing performs a complex function; it acts 
as a web member against vertical shearing forces; 
it receives the water pressure and transmits it 
to the frames, and it acts with the frames to re- 
sist general structural strains. 

In closing these paragraphs on construction a 
few words need to be said in explanation of the 


swinging freely in order not to be lifted off its 
bearings when closed. This preponderance when 
moving is 22.7 tons at extreme high water and 
52.2 tons at extreme low water, while the remain- 
ing stability when the lock is full is 5.8 tons. 

Shop Work.—The principal features of the shop 
work arose in connection with the work of as- 
sembling and the bending of the heavy plates for 
the quoin and miter posts. 

The posts were assembled in their natural posi- 
tions with sheathing vertical. Four horizontal 
cells, i. e., two sections, beginning at the bottom 
of the leaf were first erected, carefully supported 
and leveled, and then the reaming and riveting 
done. The bottom section was then removed, the 
second section-lowered into its place and the third 
section erected on top of the second section, and 
this process repeated until finally the top sec- 
tion of the leaf had been reamed and riveted. By 
this process there was never any excessive height 
of material at one time. The reaming was done 
mostly by portable reamers, some driven by com- 
pressed air and some by rope transmission. Where- 
ever possible the riveting was done by com- 
pressed. air riveters. 

Several methods were devised and tried in 
bending the curved plates for the quoin and 
miter posts but the apparatus shown by Fig. 1 
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was the most successful. The heated plate was 
taken from the furnace and, having previously 
raised the rollers and I-beam sufficiently by draw- 
ing the wedges (w), was slipped onto the cast-iron 
frame. The wedges were then driven, the I-beam 
screwed down, and then the arms (a) simultan- 


and dimensions of the gates, which are collected 
here for easy reference: : 
eek CO eee 


Angle between chords of leaves when closed. 
Clear) width (Of MOCK fais. +... sai oe ietsts pA OO Lbs torent om: 
Width between centres of ‘abutting sur- : 
faces in hollow quoins ........... Fen OD San 4.81) tees 
Rise of median line measured from line 
joining above centers ........ oes een C20 OLOSIe 


Table Showing Dimensions, Cost, Etc., of St. Mary’s Falls 


Lock Gates as Compared with Other Large Lock Gates 


in America and Europe. 
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Lock of 1881 . 600 386 35 7 Timber 
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eously lowered to a horizontal position wrapping 
the heated plate tightly around the planed sur- 
face of the former. With this machine the work 
was done very rapidly and successfully. 

Brection.—The quoin post of each leaf was built 
up complete with foot plates at the shops and 
shipped in one piece. The horizontal arches were 
built up as complete girders and each leaf was 
shipped in horizontal sections, composed of two 
such girders connected complete, with the cover 
plate that connects each section with the next 
section above riveted in place at the upper outside 
edge of each section, and the two angle irons and 
horizontal web plate similarly riveted on the in- 
side, so that in erecting, when one section was 
placed on top of the other, the outside sheathing 
was simply dropped down between the cover plate 
and the corresponding angle irons. The riveting 
necessary to be done in the field was that of 
riveting each section to the quoin post, and one 
horizontal row of rivets on both sides of the gate 
between each section. The angle irons for hold- 
ing the vertical wooden cushions in place at the 
toe were riveted to the gate after each leaf was 
erected. 

After erection, the air chambers were calked 
water tight and subjected to a test of 25 Ibs. per 
sq. in., hydraulic pressure, before being painted. 
All accessible joints were calked with a patent 
calking machine operated with compressed air. 
The calking was a very tedious and expensive 
operation. Fresh air had to be supplied to the 
men while working on the inside of the gates. 
This was accomplished by means of tapping the 
main air pipe leading from the air compressor at 
the electric light station to the drills working on 
the lock floor. The work of erecting the gates is 
not quite completed. The intermediate lock gate 
is yet to be calked and tested, and it together with 
the lower lock gate are not yet painted. The 
work of erection was begun in July, 1894, and was 
continuous to November 5, 1895. The average 
number of men per day engaged on the work dur- 
ing that time was 19. Fig. 2 shows the traveler 
for handling the section of the gates during the 
process of erection. The gates were shipped by 
rail and unloaded on the north side of the canal. 
A special derrick had to be erected alongside the 
railway for unloading the sections, and a tram- 
way laid from there to and along the north side 
of the lock. The maximum weight of a section 
was about 17 tons. Each half of the upper and 
lower -guard gates and the upper lock gates ~ 
weighed approximately 100 tons, and those of the 
lower lock and intermediate gates, 175 tons each. 
The following is the approximate weight and cost 
of the gates: 


2,404,657 Ibs. soft steel at 5.9 cts. per Ib...... $141,874.76 
TIONGS Seshigh steel at 2g wn cane weer 32,473.28 
BO; 16%. 5 9 Meastesteel at, HOt faea i eee 3,345.45 
8,665 ** cast iron at 6 CE EE eo NT et 519.90 
5,322 “ phosphor bronze at 35 cts. per lb 1,862.70 
T7215 ft. B. M. oak timber at $60 per M. 432.90 

28 PUMPArANG AGtimnes wicca eee ole 2,100.00 

ROUEN Tse avarice 2 op elevate avedalw we are gta eneIe aera $182,608.99 
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7.5 $19,369 In hand Fully arched, double sheathed. 

6.0 1880 Girders, trussed with iron rods. 
158.5 *41, 000 In hand Fully arched, single sheathed. 
114.5 14, 055 1885: Rolling caisson spanning lock. 

. 30,000 1874 Plano convex, double sheathed. 
171.0 26,000 1886 Vertically framed, double sheathed 
175.0 381,000 1884 Vertically framed, double sheathed 
149.0 40, 009 1861 Plano conyex, back fully’ arched. 

49.0 6,500 1880 Vertically fr’m’d,with air chamber 
110.0 10, oe 1858 Fully arched, double sheathed. 

4: 1889 Both faces curved,double sheathed 
115.0. ...... JSF. Bully arched. 

. 280.0 ...... 1898 Girders strengthered, iron plates. 
Height of body of gate ..... STORY TORR ACIS SoM ie, 
Radius of median Circle .....0csececseve ME SnOiBer ote 
Length of median circle developed ....... 57 ‘ 11.90 ‘“ 
Length, .0f\CROrd iis snises «sss Fan SHO S ot OO 
Weight of swinging part ah AIT cease ee . 156.0 tons 


Manoeuvering weight, air chamber immersed. AEP G 
mean stage . 
lowest stage 
Remaining stability, lock full 
Total thrust. against, masonry <<... .ce«s cece 
Horizontal pull on gudgeon in air .......... 


The contractors for the gates were the Detroit 
Bridge & Iron Works, Detroit, Mich. All the soft 
steel was furnished to this firm by the Carnegie 
Steel Co., and the forged and cast steel by the 
Midvale Steel Co. The machining of the forged 
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TESTING MACHINE OF 200,000 LBS. CAPACITY FOR 
THE UNIVERSITY OF NEW YORK.: 


We illustrate herewith a new testing machine 
recently built by the Riehle Bros. Testing Machine ~ 
Co., of Philadelphia, for the University of New : 
York, in which are embodied a number of late © 
improvements in machinery of this class, in- © 
cluding the automatic recording attachment in- — 
vented by Prof. Thomas Gray, M. Am. Soc. M. E., — 
of Rose Polytechnic Institute. The machine was — 
presented to the Engineering Department of the 
University by one of its undergraduate students. 

The machine is 8 ft. 10 ins. high over all, and 
occupies a floor space of 8 ft. 7 ins. x 9 ft. 9 ins. 
Its shipping weight is 12,000 lbs. It will take ten- — 
sile specimens up to 30 ins. in length, 2% ins. | 
diameter and 3 ins. square, transverse specimens — 
36 ins. long x 12 ins. wide, and compression speci- — 
mens up to 24 ins. high. The various speeds ob- — 
tainable are such that the head may be moved at — 

-12, %, %, %, 1, 2%, 3%, or 9 ins. per minute. 
The last speed, however, is not used for testing, 
but merely for setting the head. The extreme 
motion of the head is 2 ft. 6 ins. 

The general construction of the machine will be 
evident from the engraving, but a few words of 
explanation may aid the reader. The top or fixed — 
head is a steel casting resting on heavy columns, 
which are carried on the weighing table to which 
the name-plate is attached. The table rests on © 
the knife-edges of the two main weighing levers, 
which transmit the pressure to the intermediate — 
lever, which is in turn connected to the weighing 
beam. 

The moving head is raised and lowered by two — 
large vertical screws revolving in brass nuts se- — 
cured to the head. The thrust bearings of these © 
screws consist of hard steel balls rolling between ~ 
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TESTING MACHINE OF 200,000 LBS. CAPACITY, WITH GRAY AUTOMATIC RECORDING APPARATUS. f 
Built by the Riehle Bros. Testing [Machine Co. for the University of New York. 


and cast steel was done by the Harlan & Hollings- 
worth Co., of Wilmington, Del. 
————_—_-_-—_—_—_———aal @ me 

A SPECIAL SHEARING MACHINE for cutting up old 
boilers into scrap is in use at the famous Horwich works 
of the Lancaster & Yorkshire Ry. The machine was 
built by De Bergue & Co., of Manchester, and it is 
stated that by its aid three men can cut up a steel loco- 
motive boiler in an hour, 


the circular grooves of parallel plates. Spur- 
gears on these screws driven by a train of gear- 4 
ing leading to the driving pulleys effect the turn-— 
ing of the screws. Change of speeds or reversal i 
of motion is effected by the hand levers seen in ~ 
the cut, which operate clutches. 

The apparatus seen at the top of the machines ; 
is the Gray automatic recording apparatus, which | 
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gives an autographic record both of the elonga- 
tion within the elastic limit and of the total 
elongation up to the point of rupture. Briefly 
described it consists of two clamps fastened to the 
piece undergoing test and connected to a series of 
levers which magnify the elongation or compres- 
sion of the specimen from 50 to 100 times, and 
move a pen up or down on a rotating drum, seen 
in the figure directly over the scale-beam. A de- 
tailed description with illustrations of this appa- 
ratus will be found in a paper by Prof. Gray, read 
before the American Society of Mechanical En- 
gineers and published in its “Transactions,” Vol. 
XIII., p. 633. It is also described in the ‘Digest 
of Physical Tests” for January, published by 
Frederick A. Riehle, Philadelphia. 

A machine identical with the one illustrated, ex- 
cept that the Gray recording “apparatus is 
omitted, has just been placed in the Washington 
gun factory of the U. S. Navy. 
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THE HERSHBERGER CATCH BASIN. 


A catch basin especially designed to prevent 
blocking at the entrance while at the same time 
retaining all floating and suspended matter, is 
shown by the accompanying illustration. The 
water and matter carried by it enters the catch 
basin through a central inlet tube. The heavier 
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The Hershberg r Catch-Basin. [ade by the Bloomsburg 
Car [lfg. Co., Bloomsburg, Pa. 


dirt sinks to the bottom, and as the water flows 
to the sewer the lighter material is retained by 
the bottom and edge of the overflow channel and 
by the guard. 

The overflow channel, or gutter, for the basin 
shown, is 5 ins. wide, 1 in. deep, opposite the outlet 
pipe, and 6 ins. deep at the outlet pipe, the bot- 
tom sloping towards the outside. The circular 
guard is attached to the inlet tube by means of 
three iron braces. Two holes, one of which is 
shown in the illustration, each 1x 1% ins., pierce 
the inner side of the gutter. They are designed 
to lower the water in the basin 5 ins., after the 
surface flow into the basin ceases, thereby lessen- 
ing the danger from frost and reducing the 
amount of water to be bailed from the basin into 
the overflow channel when it is desired to clean 
the basin, 

No bars are placed across the inlet, it being de- 
sired that all rubbish shall enter the basin. It is 
claimed by the inventor that the combined area 
of the space at the guard is more than double the 
area of the usual entrance to basins and it is about 
six times the area of the discharge pipe. Special 
advantages are also claimed for the frost resist- 
ing powers of the basin. 

The device was invented by Mr. Jos. Hersh- 
berger, Plymouth, Pa., and is now being made 
and put on the market by the Bloomsburg Car 
Manufacturing Co., of Bloomsburg, Pa. About 60 
of the basins are now being put in at Bingham- 
ton; N.Y. 


—— a 


HEATING A COTTON MILL FROM THE HOT WELL OF 
A CONDENSING ENGINE. 


The following description of a novel system of 
mill heating is taken from a paper read by Mr. 
Geo. W. Weeks, agent of the Lancaster Mills, at a 
recent meeting of the New England Cotton Manu- 
facturers’ Association, and describes the system 
in use at those mills. We reprint the abstract 
from the ‘Providence Journal,’’ and may remark 
that while the so-called technical matter published 
in the ordinary newspapers is apt to be worse 
than useless, the “Journal’’ is notable for the 
excellence of its articles on engineering subjects: 


The Lancaster Mills are four stories high and have a 
basement, and are heated from the water discharged from 
the hot well of a compound engine driving the mill, and 
the air is forced through the heater and flues by the fly- 
wheel. A small engine and blower are used nights and 
Sundays when the large engine is not running. 

The ordinary Corliss flywheel forced sufficient air for 
this purpose without alteration (it was found that the air 
pressure in one of the Corliss wheel pits equalled 1% ins. 
of water), but the wheel of the engine used in the mill 
being made with arms so shaped as to pass through the 
air with the least resistance, it was necessary to add 
“wings’’ to them. This wheel is 16 ft. in diameter and 
runs at a belt speed of 4,000 ft. per minute. After the 
wings were attached there was obtained a movement vt 
8,000 cu. ft. of air per minute through the flues and mill 
with an expenditure of 3 HP.. as shown by the indicator. 

The air is taken mostly from the basement, where it 
enters from out-of-doors and largely from the connecting 
boiler house, ‘4a 

The heater is situated in the air duct leading to the 
flue, and eccnsists of eight sections, each 42 ins. high by 
28 ins. wide, with 204 %-in. pipes, each 90 ins. long 
These sections are connected by pipe with the hot well, 
and so arranged that the end covers and diaphram causes 
the hot water to flow by gravity through half of the 
pipes in one direction and return through the other half, 
and then continue through the other sections in the same 
manner, and discharging where the air enters. 

Small pipes were used in order to obtain the largest 
amount of heating surface in a given space, but as there 
is more heating surface than is needed, it would have 
been better, perhaps, to have used larger and fewer pipes 
so as to offer less resistance to the passage of the air. 

With water from the hot well at 115° F., the air is 
heated to 100° F. In one test air was taken directly from 
out of doors, at a temperature of 26° and sent to the mill 
at 107°, with water taken from the hot well at 1231%4° 
and discharged from the heater at 9714°. In practice the 
air is heated to within about 10° of the water used. 

While heating the mill in December, before the large 
engine was started, the fan engine was run, exhausting 
the steam in the same heater. After the large engine 
was started, the fan was driven by belt from this engine, 
using hot water from the condenser of the heater, and 
while the walls were still wet, the mill having just been 
completed, with only a few looms in operation, 12,000 ft. 
of air per minute was forced into it, this being sufficient 
to heat #t while in that condition. This required 8.81 HP., 
as shown by the indicator on the engine. As soon as the 
‘“‘wings’’ were put on the arms of the flywheel, the mill 
was heated with 8,000 cu. ft. of air per minute, as the 
looms were nearly all then in operation, and that was 
sufficient. It took 3 HP. only to furnish this air from the 
flywheel. 

The blower was not arranged to be run at a speed to 
force 8,000 ft. per minute, but judging what it would take 
from the 12,000 ft., it would doubtless require 5%4 HP. to 
force 8,000 ft., or nearly double that required by the 
flywheel. 

The use of the vapor on its way from the cylinder to the 
condenser, to add any heat needed to the air after passing 
the water heater, was suggested, but was not adopted, 
as the temperature at this point is only about 134°, while 
the weight of water in this vapor is very small as com- 
pared to the weight of water in the hot well, and this 
heater being a part of the condensing apparatus, would 
have to be absolutely tight, and as a consequence be 
rather costly. So, as the vapor was not utilized, a sup- 
plementary heater made exactly like the water heater 
was placed in the air duct between the water heater and 
the mill, taking the steam from the receiver between the 
two cylinders of the compound engine to heat it. This 
heater also takes the exhaust steam from the fan engine 
nights and Sundays. It was found that no steam was 
required in this heater while the mill was in operation, 
except in extremely cold weather, and last winter none 
at all was used in it. 

It requires about double the heating surface to heat 
with water that it does to heat with steam, but as water 
heaters have to sustain no pressure, they can be furnished 
for a very little more than steam heaters made in the 
usual way. 

Hot or cold water can be showered into the duct in the 
usual way when desired. When the weather becomes 
warm enough, so that no heat is required in the mill, the 
water from the condenser is turned off. and the engine 
flywheel continues to force the same amount of air 
through it for ventilating and cooling, and for this latter 
purpose cold water can be turned through the pipes in the 
same manner as water from the hot well. 

During the time this plant has been used, it has re- 
quired no repairs and has demonstrated that it will heat 
and ventilate the mill during the running hours with no 
expenditude for steam or power beyond the 3 HP. added 
to the engine as stated; that 100° temperature is suffi- 
cient to satisfactorily heat the mill, and that the air can 
be heated to this temperature, with water from the hot 
well with no loss of power, and the experiments tend to 
show that it is more economical (when the uptakes are 
built into the walls) to send a larger amount of air at a 
lower rather than a smaller amount at a higher tempera- 


ture. Air heated to 97 7-10° at the heater is delivered to 
the fourth story at 9414°, showing a loss of only 3 2-10°, 
while the air at 124° at the heater was delivered at the 
fourth story at only 113°, showing a loss of 11°. 

Much of the steam used to run the small blower engine, 
immediately after shutting down at night, and before 
starting up in the morning, is obtained without extra cost, 
as considerable of this would otherwise be blown off from 
the boilers at these times. 
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ROAD BUILDING IN LANCASTER, MASS.* 


By Harold Parker. 


The character of the country within the limits of Lan- 
caster is favorable to the building of roads, as they can 
be easily drained. The soil is, in many places, composed 
of clean gravel, which, when properly selected and 
spread, will make a satisfactory road. 

The town maintains nearly 100 miles of public high- 
ways, and expends for this purpose about $10,000 a year. 
New roads are constructed under special appropriations. 
Tke above amount is sufficient to keep all the roads in 
good condition, if they should be once made _ good. 
Nearly all the roads have been reconstructed within the 
past tew years at considerable expense; and this has re- 
duced materially the annual cost for maintenance, and 
made it possible to keep in good order a large number 
of routes and highways. This is mentioned to show that 
the sentiment of the people at large is changing in favor 
of permanent improvements. 

The conditions are those of an ordinary country town, 
with the addition perhaps of the increased hauling of 
stone and wood to Clinton. There is also a very large 
amount of pleasure driving and bicycling. 

The roads are classified roughly into three grades: 

1. The main street and thoroughfares leading from it. 


_ The main street is a long road lined with houses, and 


so much used that the best gravel, spread in the ordinary 
way, will not answer except in summer. The following 
method has been successfully used: The roadbed was pre- 
pared with care both as to its crown and grade, stones 
about 4 to 5 ins. thick were placed on this, with the 
smaller part up when possible; on this were dumped 
smaller stones of nearly uniform size, and then evened 
off to give a surface corresponding with the finished 
cross section of the road; on this surface were placed 
still smaller stones which had been screened in the pit. 
These should be thoroughly rolled with a heavy roller 
and covered with a thin layer of clean gravel, which 
should also be rolled again after being thoroughly 
sprinkled. The objection to this road is that the 
gravel pounds up into powder, and this makes dust 
in dry weather and mud in wet. The cost of this road 
finished is from 30 to 35 cts. per sq. yd., which includes 
the cost of moving the old roadbed where necessary. 
The crown of this road is 1 in. in 2% ft. 

2. The roads outside the main line of travel. These 
are the ordinary gravel roads, and are made of the best 
selected gravel within reach. The larger stones are re- 
moved with a fork by a man placed on the cart while 
loading. Under the same _ conditions the gravel is 
screened. All cobble-stones collected either in the pit 
or elsewhere are used in road foundations and are cov- 
ered by gravel. In this way all the roads are gradually 
getting stone foundation. Treated in this way, they 
stand up very much better while the frost is coming out 
in spring and are more easily repaired. In repairing in 
spring, where the roads are rutted, the road machine or 
scraper is used. Where the ruts are merely a displace- 
ment of the gravel, the scraper is made use of to replace 
it and remove the rut, but care is taken not to cut out 
a gutter or into the surface of the road in any way. A 
rake and shovel are then used, the surface is made even, 
and all loose stones, sods, and worn-out material are 
carefully removed; this refuse matter is dumped on 
the road side in two places, smoothed off and covered 
with loam on which grass readily grows, and this adds 
to the safety of the road as well as improving its looks. 
Particular care is used to prevent the grass from chok- 
ing the water-way by the road side. 

8. The unfrequented roads used mainly for hauling 
wood from wood lots to market and for pleasure driving 
in summer. Very few communities can do more than 
keep such roads good in summer, or from the time the 
frost is out of the ground in the spring until it freezes 
up in winter. The main thing to do is to keep as 
smooth and perfect a surface as is possible, fill up ruts 
aS soon aS made, remove all material that will interfere 
with the immediate escape of water, and all stones. In 
this case a road scraper can be used to great advantage, 
provided it is followed up at once with rake and shovel. 
The edge of the sod on road sides is cut with care, a 
line being used in order to get it straight, and offer as 
little obstruction to the passage of water as may be. 
Men are constantly employed in removing all loose stones 
from the roadway, which are carried to a point conve- 
nient for future use and are so piled that stones of the 
same size are placed by themselves. In this way the 
roads are gradually improving. 


*From the “Journal of the Massachusetts Highway 
Association.” 
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We wonder how many mills and factories there 
are in this country in which the workers of ail 
grades, from the manager down to the errand 
boys, are sweltering and suffering in these hot 
summer days, while just beside the mill there 
flows a stream of cool water. We wonder how 
many times in such mills men have looked out of 
the windows in hot August days and envied the 
fishes in the river below. 

Probably thousands or tens of thousands have 
done this, and it is safe to say that quite a num- 
ber must have had at least a wish that it were 
possible to distribute some cool breaths from the 
river through the hot stuffy rooms of the mill. 
And now it appears that up in New England some 
one has had the courage to break away from 
beaten paths and established precedents and ac- 
tually do what thousands have wished were pos- 
sible. He has done it moreover by methods and 
apparatus so simple that the wonder is that they 
have not been generally applied before. 

In another column of this issue we print a brief 
description of this interesting new departure. 
Briefly told, it is a blower system for heating and 
ventilating, in which the pipes of the heater are 
filled with water from the hot well of the con- 
densing engine instead of with steam. Of course, 
in hot weather it is a simple matter to force cold 
water from the river through the pipes instead of 
the hot water, and thus to distribute cool air in- 
stead of warm air. Another notable feature of the 
system—of course not an_ essential one—is 
the use of the fly-wheel of the main engine as a 
blower. Everyone who has stood near a great fly- 
wheel knows what a powerful blast it creates. The 
designer of this system has had the common-sense 
to utilize this to circulate the air over the heat- 
ing pipes and through the conduits which dis- 
tribute it to the various rooms of the mill. 

It appears to us that there are some excellent 
features in this novel plant. In the first place we 
have the fuel economy of a condensing engine, com- 
bined with the economy due to the use of the 
waste heat of the engine for heating purposes, the 
same as when exhaust steam is used. It must be 
borne in mind that there is just as much heat in 
the water from the hot well, as there is in the 
steam that enters the condenser, It is at a lower 


temperature it is true; but to offset this it gives 
up its heat more readily, and as a heater using 
water does not operate under pressure it can be 
made very cheaply. By the use of the fly-wheel as 
a blower, not only is the cost of the power to run 
a separate blower, by a belt or a separate engine 
saved; but the cost of attendance and repairs, al- 
ways apt to be heavy on machinery of this class, 
is also saved. 

We regret that we have not yet been able to 
learn the name of the designer of this plant so as to 
give him the credit that is his due in publishing 
the description. It appears to us a most cred- 
itable piece of mechanical engineering, and one 
which could be studied with profit by any one in- 
terested in the problem of mill heating and 
ventilation. 

: pee ee 

A correspondent calls our attention to the fact 
that our note of last week, in which we referred 
to Manhattan Island as the only place in the 
United States where the erection of overhead w:res 
for electric railways is forbidden, is incorrect, as 
in Washington, D. C., a Congressional statute 
now forbids the erection of trolley wires. It is 
true that two street railway companies in George- 
town still use overhead wires; but their systems 
were built before Georgetown was made part of 
Washington. Our correspondent sends also thes 
following additional note on the operation of the 
electrical conduit railways in Washington: 


The portion of the street railways operated within this 
city have horse, cables or underground electric systems. 
Congress seems to be firmly insistent on this policy. At 
the last session it authorized an experiment by one of the 
street railway companies in the use of compressed air 
motors, but required that in the event that system should 
not prove satisfactory to the municipal authorities that 
the company shall substitute an underground electric sys- 
em. 


The underground systems in use here seem to give full 
satisfaction in their mechanical operation, and are not 
More objectionable in other respects than other street 
railways. 


The amended specifications under which Jersey 
City is for the sixth time inviting bids for a new 
water supply, noted briefly in another column, 
have been improved in some particulars, but still 
shut out all real competition for furnishing a 
gravity supply, and render the reception of bona 
fide bids for filtered water very unlikely. Under 
the new specifications the city reserves the op- 
tion to purchase the works only at the end of 
each of the first three five-year periods of the con- 
tract, instead of at any time during the contract, 
as has heretofore been the case. This is in some 
respects a good change, as the contract will thus 
be surrounded with less uncertainty for the con- 
tractor. Another feature that might prove ad- 
vantageous to the city is the giving of an oppor- 
tunity to bid on delivering a part of the gravity 
supply to high and a part to low service, instead 
of all of it to either one or the other. 

We are pleased to see that the filtration speci- 
fications are more liberal and _ reasonable 
than heretofore, though still requiring the 
construction of a pumping plant and _ force 
main to deliver the filtered water to the 
city reservoir and giving only three weeks 
or so for the preparation of bids. The standard of 
purity, it is interesting to note, omits the require- 
ment that the contractor shall name the amount 
of chlorine that the filtrate shall contain, and adds 
one for the number of bacteria, both most sensi- 
ble. and excellent modifications. But the contrac- 
tor is still required to guarantee the amount of 
nitrates in the filtered water, which, as we ex- 
plained in our issues of April 30 and May 14, is a 
curious provision, to say the least. The filtration 
specifications appear to be drawn broadly enough 
to permit bids on any system until the specifica- 
tions for the standard of purity are reached. 
These are so framed as to practically exclude 
mechanical filtration, or any system except slow 
sand filtration. Under the latter process contrac- 
tors are left entirely free to design their plant as 
they see fit, instead of being limited in certain de- 
tails, as before. 


ee 2) Be 
THE GRADE CROSSING COLLISION AT ATLANTIC CITY. 


The most serious railway disaster that has oc- 
curred in this country for eight years, took place 
at a grade crossing of the Pennsylvania and Phila- 
delphia & Reading railways, about two miles from 


Atlantic City, N. J., at 6:50 p. m., July 30, result- 
ing in the death of 46 persons and the injury of 
about 60. The accident is the most fatal that has 
ever resulted from a grade-crossing collision, so 
far as our search of the records shows, and is ex- 
ceeded in the number of its casualties by only five 
railway accidents that have ever occurred in this 
country. 

The following account of the circumstances in 
connection with this terrible disaster we have 
gleaned partly from the very full newspaper re- 
ports which have been published, but chiefly from 
the reports of the Coroner’s investigation, now 
in progress at the time this is written, and from 
facts reported direct to us by an engineer who 
visited the site of the disaster a few hours after 
the occurrence. 

The Pennsylvania line, known as the West Jer- 
sey & Atlantic R. R., is a single track road, run- 
ning from Atlantic City northwest and closely 
paralleling for a distance of several miles across 
the swamps the double track line of the Philadel- 
phia & Atlantic City R. R., operated by the Phil- 
adelphia & Reading Co. The two lines cross at 
grade at a point just outside the limits of Atlantic 
City, as shown on the accompanying map, and 
just beyond that point the West Jersey line joins 
the tracks of the Camden and Atlantic R. R., also 
a Pennsylvania line. 

The crossing is at an angle of about 15° and is 
protected by an interlocking machine operating 
home and distant signals on both lines, but with 
no derailing switches. The home signals are 197 
ft. from the crossing on the west side, from which 
direction trains approach at the highest speed, and 
107 ft. on the Atlantic City side. The distant sig- 
nals are 1,050 ft. from the crossing, on the west 
side, and 950 ft. on the other side. Track instru- 
ments operating electric annunciators in the tower 
are placed 5,227 ft. distant from the crossing on 
the west side, and 5,066 ft. on the Atlantic City 
side. 

The crossing was established in 1886, under an 
agreement dated June 18, 1886, under which the 
Pennsylvania, as the company desiring to make 
the crossing, assumed the expense of its construc- 
tion and also of its maintenance. The rules 
adopted for the use of the crossing and agreed 
to by the Superintendents of both roads, Aug. 11, 
1886, were as follows: 


All engines and trains must approach the crossing care- 
fully, prepared to come to a full stop at a distance of 
150 ft. from the point of crossing, unless the proper 
signal for passing is displayed by the signalman in charge. 

In case of an engine or train approaching either crossing 
upon both roads at or about the same time, priority in 
the right of passage will be regulated as follows: 

1—Passenger trains as a class. 

2—Freight trains as a class. 

3—All other trains as a class. 

4—Engines without trains as a class. 

But as to each class the trains or engines of the P. & 
A. C. R, R. will have priority over the trains or engines 
of the W. J. & A. R. R. at the crossing north of Atlantic 
City, and the trains or engines of the W. J. & A. R. R. 
and C. & A. R. R. will have priority over the trains 
and engines of the P. & A. C. R. R. at the Baltic Avenue 
crossing, Atlantic City. No unnecessary detention to be 
caused to the trains of either road. 

The signals used will be the Semaphore Distant and 
Semaphore Home at the crossing north of Atlantic City, 
and the Semaphore Home at the Baltic Avenue crossing, 
Atlantie City. 


The instructions as to signal indications whieh 
followed the above are merely those in practically 
universal use. 

The events at the time of the accident were as 
follows: An excursion train, made un of a loco- 
motive and six cars, heavily loaded, left Atlantic 
City, on the West Jersey road, about 6:30 vp. m., 
and while crossing the southbound track of the 
Philadelphia & Atlantic City line at the above 
junction, it was struck between the first and sec- 
ond cars by an express train on that track. The 
locomotive demolished the second, and the third 
cars of the excursion train and the two following 
cars were telescoped more or less by the collision. 
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It was in these four cars that practically all the Pi 


casualties occurred. The locomotive and bag- 
gage car of the Reading train were wrecked and 
the engineer was instantly killed. 
cars of this train did not leave the track and their 
occupants were not injured. 

After the accident the signals were found to be 
set to give a clear track for the West Jersey train, 
but both the home and distant signals of the 
Reading were at danger. The day towerman, 


Nicholas Long, testified before the Coroner’s Jury : 


The passenger — 


. 


August 6, 1896. 


ENGINEERING NEWS. 


89 


a ————— i‘ 


that he left the tower in the charge of Geo. Hau- 
ser, the night towerman, at 6:40 p. m., and all 
signals were then at danger. Long had gone but 
800 ft. from the tower when he heard the Reading 
train whistle and saw it coming a half mile away. 
At the same time he saw that the West Jersey 
train had the clear signals and was moving 
slowly toward the crossing. He watched, ex- 
pecting to see the Reading train stop, but instead 
came the collision. He then went back to the 
tower and verified the position of the West Jer- 
sey signals. The distant signal on that road had 
then been thrown to caution behind the train, as 
is customary. 

It will be apparent that the only question as to 
the responsibility of employees for the accident is 


Had this not been the case the locomotive would 
have, in all probability, cut right through the 
other train, and it did not do this, but was itself 
diverted and thrown into the ditch without cross- 
ing the West Jersey track. Again, had the Read- 
ing train been moving at high speed, its cars back 
of the baggage car would, in all probability, have 
left the rails, and some casualties would have 
occurred to their passengers. 

Since the above was written we have received 
the testimony given before the Coroner’s J ury 
on Aug. 4, when Hauser, the towerman on duty at 
the time of the collision, gave his evidence, and the 
conductor, brakeman and fireman of the Read- 
ing express train and the engine crew of the 
West Jersey train were examined. The testimony 
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RAILWAYS IN THE VICINITY OF ATLANTIC CITY, N. J., SHOWING SITE OF GRADE CROSSING DISASTER OF 
JULY 30. 


as to whether the engineer of the Reading train 
ran onto the crossing in disregard of the warn- 
ing of both distant and home signals, or whether 
Hauser, the night towerman, may have given a 
clear signal to the Reading train, and afterward 
changed the signals in the face of the approaching 
train to give a clear signal to the other road. 
It must be said that the evidence thus far pre- 
sented appears to show very strongly that the 
former supposition is the correct one, and that 
the dead engineer disregarded both signals, and 
thus caused his own death and that of nearly fifty 
others. His train was a fast express train and 
was accustomed to the right of way. The other 
train was a heavy excursion train moving at a 
slow rate of speed. The towerman had both ap- 
proaching trains in full view. If he gave the 
Reading express a clear signal when it was so 
near the crossing as to call the engineer ahead, he 
would not have had time to then change the sig- 
nals so as to bring the slow moving West Jersey 
train on to the crossing in advance of the Read- 
ing. To put the case still more clearly, the Read- 
ing train must have approached the crossing or- 
dinarily at a speed of 40 to 60 miles per hour. (It 
is scheduled to make the run from Philadelphia to 
Atlantic City, 55 miles, in 65 minutes.) The West 
Jersey train, according to various witnesses, 
moved slowly up, to and on the crossing under 
clear home and distant signals. Of course, while 
the signals on that road stood at clear it was im- 
possible for the towerman to have given a clear 
signal on the other line. Again, the day operator, 
Long, testified that if he had been in the tower 
he should have given the Reading train the right 
of way, and further that he had not stopped a 
Reading express train for three years. Evidently, 
then, it was an exceedingly unusual thing for the 
engineer of the Reading train to find the signals 
against him at this crossing. Experience has 
shown that habit is a most powerful factor in in- 
fluencing men’s actions, and the evidence seems 
Overwhelming that the engineer approached this 
crossing at high speed, expecting to find it clear, 
as he had hundreds of times before, and in a 
moment of absentmindedness, he failed to notice 
and to realize the warning of the signals until it 
was too late to stop his train. We have said that he 
approached the crossing at ahighrate of speed. The 
Schcdule time compelled fast running on the open 
road. The train left Camden 21% minutes late and 
had made up 1% minutes of this when it passed 
Pleasantville, three miles above the scene of the 
collision. But, although the train doubtless ap- 
proached the distant signal at high speed, it is 
certain that its speed had been materially reduced 
When it struck the other train at the crossing. 


of all these witnesses agreed very closely and 
fully corroborates the opinions stated above. It 
appears that the Reading train passed Pleasant- 
ville, three miles from the scene of the disaster, 
at a speed approaching 60 miles per hour. It was 
running probably not less than 50 miles per hour 
as it approached the distant signal. The point at 
which the engineer shut off steam and applied 
the brakes is uncertain, but it was probably not 
less than 900 ft. from the crossing and they may 
have been applied 100 to 200 ft back of the distant 
signal or 1,150 to 1,250 ft. from the crossing. 
The brakes appeared to have held well, as the 
brakeman on the train testified that he was 
thrown to the floor by the shock of their applica- 
tion, but the train was running at too high a 
speed to be stopped before it reached the crossing, 
and it struck the other train at a speed of 12 to 15 
miles per hour. 

It appears then that so far as the responsibility 
of employees are concerned, this terrible accident 
was due to an error of judgment of the engineer 
in approaching a distant signal at too high a 
speed, expecting, doubtless, to see the signals 
change to safety as he approached them. This 
is not the first time by any means in railway 
annals that disobedience to fixed signals has been 
the cause of serious accidents. We _ recall to 
mind among notable cases of this sort, a 
rear collision on the Fitchburg, near Boston, a 
few years ago; a drawbridge disaster near New 
Orleans at about the same time, and, as a still 
more notable cases the terrible disaster on 
the Grand Trunk Railway at the Richelieu River, 
in 1864, in which the number of killed and injured 
were greater than in almost any disaster in the 
history of railroading, and which was caused by 
the engineer running his train into the open draw 
in absolute disregard of a danger signal. 

It may be said to be almost an axiom of railway 
practice that the two most dangerous points on a 
railway are a drawbridge opening, and a grade 
crossing of two railways. Many states have laws 
compelling trains to come to a full stop before 
crossing such points; but experience has shown 
that even this traffic-delaying expedient is far 
from being an infallible safeguard. On Nov. 21, 
1862, a Boston & Maine train after stopping at the 
station at Charlestown, moved forward into an 
open draw at a rate hardly faster than a man 
could walk, and the accident caused the death of 
six persons. Not to enumerate other instances, it 
is sufficient to say that it is generally recognized 
to-day that the best protection for either grade 
crossings or drawbridges is an equipment of home 
and distant signals operated by an interlocking 
machine which also operates derailing switches, 


which are opened when the signals are at danger. 
In some states, notably in Illinois, where the law 
formerly required trains to come to a full stop 
when approaching a railway grade crossing, they 
are now allowed to proceed without stopping over 
crossings equipped with interlocking signals and 
derails. 

The best practice in the protection of grade 
crossings and drawbridges now requires that 
either should have derailing switches interlocked 
with the signals, and in addition that electric 
locking should be applied to the machine to pre- 
vent the towerman from changing the position of 
the signals after he has given a clear track to a 
train until it has passed over the crossing. 

Undoubtedly the greatest lesson for railway 
managers in this accident is that it is not safe to 
dispense with derailing switches at grade cross- 
ings. We are aware that some railway officers 
object that a derailment may cause as serious re- 
sults as a collision. It is true that it may, but 
universal railroad experience shows that it very 
seldom does. 

It is to be borne in mind always in considering 
this question that the moral effect of the derail- 
ing switch is such that it COMPELS obedience 
to the warning of the danger signals as no rules 
or discipline that the best manager can enforce 
can possibly do. The engineer knows that the 
normal position of the signals is at danger, and 
when he approaches them and sees them agains. 
him he too often thinks that it means nothing 
more than that the tower-operator has been a 
little dilatory in throwing his levers. But if he 
realize that to run past a danger signal means 
absolutely and invariably that his train is going 
off the rails, he has a much more powerful motive 
to induce him to keep his train under control as 
he approaches such signals. 

The few advocates of automatic braking attach- 
ments to signals will doubtless use the Atlantic 
City collision as a warning text to prove the 
merit of their systems; but it is by no means 
clear that a safety device of this class would 
have prevented this accident. The engineer did 
apply his brakes, but he did not apply them soon 
enough. To have certainly prevented this acci- 
dent an automatic brake-setting device would 
have to have been located probably at least 1,800 
ft. from the crossing, and such an apparatus 
would be a serious hindrance to trains running 
at slow speeds. 

When we take into account also the complica- 
tions and difficulties which any automatic brake- 
setting attachment to signals must involve, it 
seems to be clear that the derailing switch is the 
best means yet devised for compelling obedience 
to a danger signal, and insuring also against a 
catastrophe in case of the sudden death or in- 
capacity of the engineer, the failure of the brakes 
or other causes which may send a train past a 
danger signal without the engineer being blame- 
able. 

If any of our readers are still of the opinion that 
it is too dangerous to throw a train onto the ties, 
we can suggest nothing better than a trial of the 
German ‘‘sand track,’’ described in one of our 
recent issues. It would be an inexpensive matter 
to add a few lengths of rail to the stub end of 
a derailing switch and cover it with sand, and ex- 
periments show that the retarding effects of such 
a track is greater than that offered to a train 
running over the ties. 

Besides the necessity of the use of derailing 
switches, it seems to us that more care should be 
taken in defining the meaning and use of 
the distant signal in the instructions. to 
engine men. There is a too prevalent idea, 
we fear, that the distant signal marks the 
point where brakes should be applied for 
a stop at the home signal, in case the sema- 
phores are both against the train. Every railway 
manager should try to eradicate this idea from 
the minds of his men. The point where the brakes 
should be applied depends wholly on the speed of 
the train. Very slow trains have no need of or 
use for the distant signal, save in times of heavy 
fog or storm. It may be claimed that distant 
signals should be set back from the crossing far 
enough to enable the fastest train to be stopped 
by applying the brakes at the distant; but with 
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some of the fast trains, running at speeds reach- 
ing 70 to 80 miles per hour, this would mean a 
great increase in the length of operating mechan- 
ism to the distant signal, additional trouble from 
temperature changes, etc., and greater difficulty 
on the part of the towerman in checking the 
movements of the distant signals. The better 
plan seems to be to keep distant signals where 
they now are (unless they are so located that they 
cannot be seen for some distance back) and give 
special instructions to engineers of fast trains re- 
specting the speed at which distant signals may be 
passed. ; : 

It is a matter of history that the fall of the 
Ashtabula bridge in 1876, and ten years later the 
terrible disaster at White River, Vt., and at the 
fatal Bussey bridge had a great influence in 
bringing about a general inspection and overhaul- 
ing of bridges and bridge floors, and the result 
was a great improvement in the railway bridges of 
this country. It is to be hoped that this fearful 
example of the dangers of gradercrossings may 
cause greater care everywhere in their protec- 
tion. ; 

As we stated at the outset only five railway ac- 
cidents in the United States have ever resulted in 
a greater number of deaths. The principal facts 
concerning the seven worst accidents ever re- 
corded on railways of the United States are sum-~ 
marized in the following table: 


Which Side of an Oak Tie to Lay Down. 


Sir: Referring to the query of R. W. W. in your issue 
of July 23, as to which side of an oak tie should be up 
when laid in a dirt roadbed, one side having full face 
and the opposite side having corners rounded off, I think 
the rounded side should generally be placed up. Such a 
tie is frequently made from a tree large enough to make 
two ties to an 8 ft. section of the trunk, or what is 
commonly called a ‘‘split tie.’’ If laid with the rounded 
side up, the grain of the wood will have a tendency to 
shed the water, whereas if laid with the full face, or 
heart side, up, the grain will tend to carry the water to 
the center of the tie. There would probably be at least 
¥%-in, of sap at the rounded corners, and if placed down 
it will commence to rot quicker than if turned up; for 
in the latter position it will stand a better chance to dry 
out after rains. The full face side down will also hold 
better in the tamping. The rounded side will not give as 
good bearing for the rail, but in a dirt track it is fair to 
asume that the traffic is not heavy, consequently there 
will be no serious cutting of the rail into the tie. Yours 
very truly, F. G. Jonah. 

Marine, Ill., July 27, 1896. 


A Region Where Times are Good. 


Sir: In this Bayou Lafourche section cf Louisiana 
everything is on a boom. Good crops and plenty of money 
makes business good anywhere. A new railway is being 
built from the Mississippi River down the banks of Bayou 
Lafourche which will ultimately reach Lockport, a dis- 
tance of about 60 miles. An ice factory has been started 
in Napoleonyille and there is some talk of putting in 
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Place and railroad. 


Oct. 10, 1888... : 
July 30, 1896....Atlantic City, N. J. Pa. & P. & R.)..-- 


No. killed. 


Kind. 

Drawbridge, 46 
ean oe Rear collision, 66 
ae phi Head collision, 60 

Bridge, 9§2 
paneer Culvert, 73 
BOTT Rear collision, 60 to 70 
we cates Grade crossing, 46 


THE RELATION BETWEEN PUTRID GASES AND 
typhoid fever, from the standpoint that such gases are pre- 
disposing causes of the disease, has been investigated by 
Dr. Giuseppe Alessi. By subjecting rats, guinea pigs and 
rabbits to an atmosphere containing the exhalations from 
excrementitious matter and later inoculating them with 
cultures of typhoid bacillus, watching the effects and 
making post mortem examinations of such animals as 
died, together with cultures from their organs, the 
doctor concludes that putrid gases predispose these ani- 
mals to the pathogenic action of typhoid germs. Further 
and exhaustive studies led to the belief that the predis- 
position is caused by a combination of the gases given 
off by putrefaction, and not by any one of them, the 


animals being subjected to ammonia, sulphuretted 
hydrogen, carbonic acid, and other less well 
known gases, and subsequently inoculated with 


the typhoid bacillus. Long-continued breathing of the 
combined gases of putrefaction seemed to diminish the 
predisposition under discussion, but not to terminate it, 
although the experiments were limited in point of time. 
While discrediting the old theory which made the 
gases. of putrefaction directly responsible ‘for typhoid 
fever the experiments strongly confirm modern hygiene 
in its teachings that sewer air and other bad air should 
not be breathed. We are indebted to Mr. H. Alfred 
Roechling, Assoc. M. Inst. C. E., 14 Market St., Leicester, 
England, for a copy of Dr. Alessi’s paper, reprinted, we 
suppose, for private circulation. The paper was trans- 
lated by Misses E. and C. Harvey and contributed by Mr. 
Roechling to The Sanitary Institute, of which Mr. #. 
White Wallis, Parkes Museum, Margaret St., London, is 
secretary. 
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LETTERS TO THE EDITOR. 


Summer Uniforms for Railway Employees. 


Sir; American railway officers are as a rule noted for 
their practical good sense; but I have noticed of late what 
seems to me a great oversight on their part. During the 
hot weather of the present summer, when heat and hu- 
midity were competing to see which should do the most to 
make humanity suffer, and when everyone felt as if 
Adam’s original costume were clothing enough, I have ob- 
served the conductors on several of our important rail- 
ways sweltering and suffering in the heavy blue ‘‘Prince 
Alberts,’’ which they are obliged to wear. It certainly 
ought to be possible to devise a uniform for summer 
wear, which would be far more comfortable, and I am 
sure that passenger trainmen and other railway employees 
would greatly appreciate the change. No man can perform 
his duties as well when bodily discomfort is constantly 
distracting his attention; and I believe that railway man- 
agers would find that uniforms for their employees suited 
to hot weather would pay large returns in the way of a 
better-looking and more polite staff, more alert in the per- 
formance of their duties. S .M. K. 

New York, July 29, 1896. 


water-works. Mr. Leon Godchaux, the largest sugar pro- 
ducer in the United States, is putting in an immense sugar 
mill and remodeling his Elm Hall refinery, enlarging its 
capacity from 900 tons per day to 1,200 tons. Th’s is 
done to enable him to handle the enormous crop of 90,000 
tons which he confidently expects to cut from this enor- 
mous estate. It is expected to turn out this seazon no 
less than 12,000,000 Ibs. of fine quality ‘‘white granulated”’ 
sugar. The railway system on this plantation, consisting 
of 10 miles of track, will be extended about 4 miles, to 
enable him to handle the crop more expeditiously. An- 
other 12-ton Baldwin locomotive will be added to the roll- 
ing stock. The frack is of first-class steel rails with frogs 
and switches of the latest design. 

A week ago the sugar house on the Souvenir Plantation, 
owned by Mr. Godchaux, was destroyed by fire. The loss 
amounted to $75,000. Within 12 hours after th: fire 
started the plans were made and an order placed for a new 
refinery to take the place of the one burned. The con- 


(The device in question is a stopper consisting 
of a circular block with a rubber ring around its 
rim. The ring is inflated after the stopper 
is inserted in the pipe, or pipes, leading 
from the manhole, thus making a_ water- 
tight seal. The manhole is then filled with water 
from a hose, or any other means provided, after 
which the stopper is suddenly withdrawn by means 
of the lever and accessories shown in the illustra- 


A New Sewer Flushing Device. 


tion. Mr. C. T. Bride, 129 B St., S. W., Washington, 
D. C., controls the device, which he states has been 
used by the sewer department of the District of 
Columbia. 

It is, of course, no new thing to flush sewers by 
plugging the pipes leading from manholes. Where 
that system is in vogue this device may prove 
much more advantageous than some of those al- 
ready in use, but automatic flush tanks will still 
be found advantageous and even necessary in 
many cities.—Ed.,) 
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The Modified Darcy Formula and the New Westminster — 
Steel Main Gagings. 


Sir: So much attention is now being given to the very 
important practical question of how much water we may 
expect a pipe of given material, diameter and hydraulic 
gradient, and laid under ordinary practical conditions, to 
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evation. 


FIG. 1. -LONGITUDINAL ELEVATION AND SECTION OF COULOUVRENIERE CONCRETE ARCH BRIDGE, GENEVA 
SWITZERLAND. : 


tract calls for a complete sugar house, to be ready for 

grinding by Oct. 15 of this year. The new house will be 

of the latest design and double the capacity of the old 

one. W. Irving Willis. 
Napoleonville, La., July 26, 1896. 
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Bride’s Sewer Flushing Device. 


Sir: I enclese herewith a cut and description of a Sewer 
flushing device which may be of interest to your readers. 
At the request of the inventor I gave it a trial on our 
sewers here and found it to work most satisfactorily. 

In connection with the criticisms of flush tanks (see Eng. 
News, June 4, 1896), in the report of the annual conven- 
tion of the American Water-Works Association, an in- 
specticn of this device is recommended. 

Yours truly, Morris Hacker, 
Civil Engineer Chevy Chase Land Co. 
Chevy Chase, Md., June 22, 1896, 


deliver, that such a communication as that contained in 
your issue of July 30, under the title of ‘‘Flowage Test ot 
a 14-in. Riveted Steel Pipe,’’ cannot fail to be interesting. 

In this test the data were as follows: Observed dis- 
charge, 0.$9 cu. ft. per sec.; fall per 1,000, 0.455; diameter, 
1,167 ft.; character of pipe, riveted steel, rivets not coun- 
tersunk. Applying the modification of Darcy’s well- 
known formula for rough cast-iron pipes already com- 
municated to your paper upon a previous occasion, we 
find an exact correspondence with observed results. B 

In order that your readers may check this assertion, ef 
they see fit, I will give the generalized formula of Darey, 
as follows: ie 

Q =V Dh, 

in which Q=cu. ft. per sec.; D—=diameter in feet, and 
h = fall per thousand. 9 


Inserting the given factors: > 
Q: = Vv 1.167* x 0.455 = 0.99 cu ft, 
as observed, 
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From this it would appear that a new riveted steel pipe 
of the character described in the report is under the same 
conditions as regards discharge as a rough cast-iron one. 
After some years of service the above pipe will no doubt 
give a reduced delivery. 

I have already taken occasion to call attention to the ~ 
great simplicity and practical utility of the above general- 
ized formula. It is adapted to the case of very rough 
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metal tension members under stress would not 
rupture the concrete in which they were im- 
bedded, considering the length of the span. 

The arch construction adopted can be hardly 
better described than by the term articulated, 
there being a steel joint at each springing line 
and at the crown, designed to fix definitely the 
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FIG. 2.--SECTION SHOWING LEFT ABUTMENT, ARCH AND SPANDREL CONSTRUCTION, COULOUVRENIERE BRIDGE. 


cast-iron pipes, and will therefore in many cases give too 
small a discharge; in other words, it contains a factor 
of safety, as all practical engineering formulas should 
do. By a curious cancelling of factors, if we make Q => 
U. S. gallons per minute, and D=diameter in inches, 
then the above formula gives a discharge about 10% 
greater than for feet and seconds, and in many cases this 
would be nearer the truth than the original formula. 
E. Sherman Gould, 
Ortley Beach, N. J., July 30, 1896. 
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Notes and Queries. 


A. 0. G. asks where iron sidewalks are manufactured 
and what are their merits and faults? 


————— 


THE COULOUVRENIERE CONCRETE ARCH BRIDGE, 
GENEVA, SWITZERLAND. 


The success with which concrete, with or without 
a metal skeleton, lends itself to aesthetic treat- 
ment in the construction of street and park bridges 
has been mentioned often in Engineering News, 
and from time to time prominent American struc- 
tures of this type have been described and illus- 
trated in its columns. In Europe, however, the 
use of concrete for roadway bridges has been 
more extensive than in this country, and it was 
in Germany that the well-known concrete and iron 
constructions of Monier and Melan were first de- 
veloped and exploited. But, besides these com- 
bination structures, concrete arches without metal 
skeletons have been built to a considerable extent 
in Hurope, and European engineers are not in- 
frequently found who prefer them to any of the 
patented constructions. As an example of this 
non-skeleton construction we illustrate herewith 
the Coulouvreniere Bridge, a concrete bridge of 
two 131.2-ft. spans, recently completed at Geneva, 
Switzerland. Besides its handsome appearance 
this bridge is notable for the boldness of its de- 
sign, considering the material used and for numer- 
ous structural details which are not exemplified 
by such concrete arches as have been constructed 
in America up to the present time. 

The Coulouvreniere Bridge crosses the River 
Rhone at Geneva, Switzerland,and wasconstructed 
to replace a bridge built in 1857, which in aesthetic 
qualities and strength had become undesirable. It 
was decided that the new bridge should be of con- 
crete and should consist of two main arches sep- 
arated by a central pier of considerable width, 
but the details of its construction and design were 
opened to competition. Designs were presented 
both for combination concrete and iron construc- 
tions and for articulated concrete construction, 
and the latter construction was adopted as pref- 
erable by the experts, who were Prof. Ritter, of 
the Zurich Polytechnic School, and Mr. Elstres, 
Engineer of the Jura-Simplon Ry. Co. The chief 
reason given by the experts for their choice was 
the lack of empirical evidence supporting the 
various theories as to the exact action of com- 
bination iron and concrete arches under stress; it 
Was considered doubtful if the extension of the 


curve of pressure and to reduce the danger of fis- 
sures from expansion or settlement under load. 
This design was submitted by M. Bois, one of the 
competitors, and has a counterpart in the Munder- 
kingen Bridge in Wurtemberg. Fig. 1 shows a 
side elevation and longitudinal section of the 
structure. The span of each of the large arches is 
40 m. (131.2 ft.) and the rise is 5.55 m. (18.2 £t.): 
The total length of the bridge is 152 m. (498.56 ft.), 


Details of 


Details of Joint at Abutment. 


Steel Bearing, 4 


clear across the arch, required 60 frames of the 
character shown, or 30 concave and 30 convex 
bearings. Fig. 2 shows how each articulation is 
continued up through the spandrel filling. 

To construct the arches centers were first built, 
as shown by Fig. 2. Upon these the concrete was 
laid in transverse, voussoir-like layers, Fig. 4, 
showing the method of work. Each voussoir was 
1 m. (3.28 ft.) thick along the line of the intrados. 
Except that care was taken to even up the load 
on the centers by having voussoirs on the opposite 
haunches under construction simultaneously and 
to keep the centers carefully leveled, no ex- 
ceptional precautions were taken. The composi- 
tion of the concrete was 425 kg. (935 Ibs.) of ce- 
ment per 1 cu.m. (1.308 cu.yd.) of aggregate,which 
consisted of pebbles crushed to pass a hole of 3 
em. (1.18 in.) diameter. The concrete was mixed 
by machine. The placing of the concrete for the 
right-hand areh took 20 days and for the left- 
hand arch:10 days. The center for both arches 
was struck about 24% months after their comple- 
tion, the lowering being done gradually by letting 
the sand out of the boxes in which the posts 
rested. The settlement of the arches were as fol- 
lows: 

Right Arch. Left Arch. 
Settlement upon striking 

center... ...... .....22 mm. (0.86 in.) 30 mm. (1.18 ins.) 
Total settlement. ..... 42 mm.(1.65 ins.) 38 mm. (1.49 ins.) 

The character of the spandrel filling is shown 
clearly by Fig. 2, as is also the construction of 
the roadway and sidewalks. The sidewalk covers 
are plates of concrete with an embedded mesh- 
work of iron. Various dimensions and details of 
construction not mentioned are Shown by the 
illustrations. Exteriorly the bridge has the ap- 
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Details of Hinges at Springing Line. 


FIG. 3.—DETAILS OF ARCH HINGES, COULOUVRENIERE BRIDGE. 


the width of roadway 11 m. (36 ft.), the width of 
sidewalks 3.5 m. (11.48 ft.) each, and the width 
over all 20 m. (65.6 ft.). The left-hand arch 
crosses the main channel of the river which al- 
ways flows full since it is separated from the other 
branch of the river by a wing dam, but in high 
water both channels flow full. The center and 
right-hand arches cross this right-hand channel, 
in which the flow varies from almost nothing to 
2,000 c. m. per second. The 12 m. (39.36 ft.) arch 
at the extreme right spans the quay on the right 
bank of the river. 

With the exception of the left abutment, no 
great difficulties were encountered in any of the 
foundation work. This left abutment was on a 
bed of mud, and to render it safe against the 
weight a large number of piles had to be driven 
and capped with a thick mass of concrete. Fig. 2 
shows the foundation as built and other features 
which will be noted further on. The character of 
the superstructure, of course, required unusual 
care to secure an unyielding foundation. 

As has already been stated the main arches had 
spans of 40 m. (131.2 ft.) with three hinges or 
articulations each. Fig. 3 shows the character of 
the articulations and details of the abutment 
hinge. The crown hinge was exactly the same, 
but only 0.9 m. (2.95 ft.) deep. They were con- 
structed entirely of steel and entirely buried in 
the concrete, except, of course, the bearing faces 
as shown, Each articulation or joint, running 


pearance of a stone structure of different kinds 
of stone, the piers being a yellow stone resting 
on granite, the spandrel walls white, the arch 
ring the natural concrete eolor, the cornice blue 
marble and the balustrade rose-colored granite. 
The construction was done by the city of Geneva, 
under the direction of its engineer, M. Butticaz. 

In its arch construetion this bridge is a counter- 
part of the Munderkingen Bridge in Wurtem- 


Fig. 4.—Diagram Showing Manner of Constructing Con- 
crete Arch Ring, Coulouvreniere Bridge. 


berg, which has a span of 50 m. (164 ft.) and a 
rise of 5 m. (16.4 ft.). Since the completion of the 
Coulouvreniere Bridge it has been subjected to 
some unusually heavy loads without exhibiting any 
deflection. The most notable of these loads were 
two locomotives weighing, together, 150 tons, 
which were taken across the structure one behind 
the other, and a test load of 500 kg. (1,100 Ibs.} 
of gravel per square meter. 

For the matter from which this description hag 
been prepared we are indebted to our French conse 
temporary, “Le Genie Civil,” 
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PRELIMINARY REPORT OF THE COMMITTEE ON TESTS 
OF FIREPROOFING. 


As most of our readers will remember, a series 
of tests of the resistance of structural materials 
to fire was arranged for several months ago, and 
the work was placed in the charge of an able com- 
mittee consisting of Messrs. S. Albert Reed, rep- 
resenting the Tariff Association of New York; 
Geo. L. Heins, representing the Architectural 
League of New York, and Messrs. H. De B. Par- 
sons and Thos. F. Rowland, Jr., representing the 
American Society of Mechanical Engineers. 

This committee has just presented a preliminary 
report, showing the progress made to date in 
their work. The following is their report sub- 
stantially in full: 

Your committee, after having effected its own organi- 
zation, determined to add to its numbers by the creation of 
an Advisory Board. This step was taken for the purpose 
of more widely increasing the interest taken in the ex- 
periments, and also to prevent, as far as ‘possible, the 
impression that the work was of a sectional or local char- 
acter. The names of the gentlemen who accepted invita-~ 
tions to serve on this Advisory Board, are as follows: 


Edward Atkinson, President Boston Manufacturers’ Mu- 
tual Fire Ins. Co.; Osborne Howes, Secretary Boston Board 
of Fire Underwriters; Charles A. Hexamer, Secretary 
Philadelphia Fire Underwriters’ Association; H. H. Glid- 
den, Manager Chicago Fire Underwriters’ Association; W. 
Martin Aiken, Supervising Architect, U. S. Treasury De- 
partment, and Representative, Illinois Chapter, American 
Inst. of Architects; Stevenson Constable, Superintendent 
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of Building Department, New York city; Geo. B. Post, 
New York Chapter, American Inst. of Architects; F. H. 
Kindl, Structural Engineer, Carnegie Steel Co.; John R. 
Freeman, Chief of Inspection Department Factory Mutual 
Ins. Co’s; Henry Morton, President Stevens Institute 
of Technology; C. J. H. Woodbury, M. Am. Soc. C, E.: 
H. B. Dwight, Dwight Survey & Protection Bureau, New 
York; F. C. Moore, Delegate N. Y. Board of Fire Under- 
writers to Board of Examiners of Department of Build- 
ings; Wm. A. Wahl, Secretary Franklin Institute, Phila- 
delphia; John T. Williams. 
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Fig. 3.—Details of Steel Col= 
umn Tested in Test No. 1. 


Fig. 4.—Details of Steel Col= 
umn Tested in Test No. 2. 


During the winter just past your committee erected a 
testing plant, as shown in the accompanying photograph 
(Fig. 1). The gas producer in the back ground is 9 ft. in 
diameter by 12 ft. in height, and is equipped with a hopper 
valve on top. Gas is generated by means of steam from 
the boiler as shown, and carried into the furnaces through 
pipes, as clearly indicated in Fig. 1. The foundation 


shown on the left is ready for the erection upon it of a 
furnace for testing beams and floors. It. will be 27 ft. x 
12 ft., but it can be arranged to take larger beams if so 
desired. The furnace shown on the right is for testing 
columns and is 14 ft. square, outside measurement. 

The arched roof is made of fire brick and is independent 


Both columns 


cast-iron column under similar conditions. 
began to fail as soon as they showed ‘‘red.”’ 

Test No. 2 was made on a steel column and the tem- 
perature was raised more slowly than in the other tests 
just described. Test No. 4 was made on a cast-iron col- 
umn under similar conditions. 


Both these columns failed 


FIG. 1.—APPARATUS FOR TESTING THE EFFECT OF HEAT UPON STRUCTURAL MATERIALS. 


of the side walls, being supported by outside corner posts. 
The walls are of common brick, but can easily be changed 
so that experiments can be made on other materials. One 
side wall and the end wall with the door, are 12% ins. in 
thickness; the rear wall is 8% ins. and the fourth wall is 
4 ins. inside, 2 ins. air space and 8% ins. outside, making 
a total thickness of 14144 ins. The floor is covered with 
fire brick, with openings left for the branch gas pipes and 
air spaces to support the combustion. These branch gas 
pipes are 4 ins. in diameter, capped with tuyeres reduced 
to 2 ins. In order to increase the temperature when de- 
sired, a barrel of naphtha is connected by means of a 
small pipe and blown into the gas pipe at the ‘‘Y’’ branch, 
by means of a steam jet. , 

The column is placed in compression by means of an 
hydraulic ram underneath, resting on three 24-in. 1- 
beams, the same as those across the top of the furnace 
shown in the photograph. In order to keep the entire 
length of the column within the furnace, filler blocks of 
cast iron are placed between the ends of the column and 
these I-beams. The hydraulic ram is 12 ins. in diameter, 
and the water pressure can be carried to 2,500 Ibs. per 
sq. in. The temperature is measured by means of a Uchl- 
ing & Steinbart pyrometer (illustrated and described in 
Engineering News, Noy. 14, 1895). 

The money to carry out this work has been advanced by 
various parties, and, together with the committee’s dis- 
bursements, is shown in the accompanying treasurer’s 
report. - 

(We omit the detailed report. It. shows that 
$3,055 have been subscribed, chiefly by underwri- 
ters’ associations, and $2,336.88 have been ex- 
pended, of which about $2,000 was for constructing 
the apparatus shown in Fig. 1. The committee 
still owes $766.92, thus having spent to date about 
$30 more than the amount subscribed.—Ed.) 


Your committee decided that it would be best to make 
the tests according to the following programme: 

1. That a series of tests be made on columns of steel 
and of cast iron,without any fire protection whatever, these 
tests then to be taken as a basis of comparison with those 
that follow. 

3. That a series of tests be made on unprotected beams 
and cast-iron columns, protected with different materials 
and in different ways. 

3. That a series of tests be made on unprotected beams 
and girders. 

4, That a series of tests be made on protected beams and 
girders. 

It has also been proposed that each series be divided 
for test both with and without water. 

Your committee has communicated with many manu- 
facturers of fireproofing materials and has been informed 
that these manufacturers will submit their materials for 
purposes of tests. 


Results of Tests of Unprotected Columns. 


The result of this series of tests is shown in the ac- 
companying diagram, Fig. 2, where the-solid lines repre- 
sent the temperature and the dotted lines the loads on the 
columns. 

Test No. 1 was made on a steel column and the tem- 
perature was raised rapidly. Test No. 3 was made on a 


when they began to show “red,” although the time was 
longer than in Tests Nos. 1 and 3. 

Test No. 5 was made on a cast-iron column, and after 
heating a jet of water was thrown upon it through a %4- 
in. nozzle. The column was first heated to 675° and then 
quenched with water without injury. The heat was then 
slowly raised again to 775° and the column again 
quenched with water. The heat was_ then raised 
slowly to a temperature of 1,075°, and the column, 
which then showed a ‘“‘dull redness,’’ was again quenched 
with water. The heat was then raised again to 1,300°, 
and the column, which now showed a ‘“‘bright red,’’ was 


. 


Fig. 5.—View of Column (Test No. 1) in the Furnace After 
Testing. ‘ 


again quenched with water. The column was beginning 
to yield by bending just before the last application of the 
water. The column was apparently unaffected by water, 
although it failed by bending under the load, the same as 
in Tests 3 and 4. 


August 6, 1896. 


ENGINEERING NEWS. 


93 


ee a me a a eer 


Detailed Log of Tests. 


Column Test No. 1.—Fire Test without Water, Steel Col- 
umn, May 19, 1896. 


The walls of the furnace were of common brick, as al- 
ready described, and the door was closed with a double 
thickness of sheet iron, which made the opening prac- 
tically tight. The column was a Carnegie steel box chan- 
nel, of the dimensions shown in Fig. 3 and was unpro- 
tected. 

The gas producer was fired the day before, with valve 
closed against the furnace. The packing in the hydrau- 
lic cylinder leaked and a fitting of the pipe gave out as the 
test started. These causes delayed the use of the water 


pressure. 

Log. 
Hyd. 
Pyrom- pressure, 

Time, eter tot’l i'd, Remarks. 

h.m. deg. F. tons. 

10:35 Wiea st ReRer Wood fire lit. ~ 

ROAD sic cine Pies, Gas turned into furnace. 

11:02 saison er aad Furnace door closed. 

11:03 ieee. neke a Naphtha valve slightly open. 

11:13 ae aesas Pyrometer put in furnace 
through lower hole, 214 ft. abv. 
furnace door, with point 12 ins. 
from column. 

11:19 1,025 ; Pressure on column; light load. 
11:20 = 1,050 Pyrometer point 24 ins. from col- 
umn. 

41:25 600 eatare Raking gas producer; gas shut. 

11:28 prt oats , Gas turned on again. 

41:33. 1,025 See No naphtha, 

11:36 1,225 eeets Half faucet of naphtha. 

En Oe 

11:40 1,175 14.13 Water pressure on. 

ania” = 61,180 28.26 Quarter faucet of naphtha. 

11:46 phe, ~ Pare da Pressure off, water valve rep’k’d. 

11:50 1,175 ae Closed all air openings; water 
pressure on. 

11:55 1,200 48.06 Column began to show “red.’’ 

11:56 1,210 a Column began to yield. 

11:59 1,225 42.41 Hydraulic pressure falling fast. 

12:10 1,230 : Pyrometer shut off; raised to up- 
per hole, 8% ft. above floor, 
and point 3 ft. from column. 

12:16 1,230 

12:25 1,250 Gas shut off. 


The column would have failed sooner if the working load 
of 80 tons could have been used. The result of the test is 
shown in the flashlight photograph (Fig. 5) taken of the 
column before it was disturbed. After the column was re- 
moved from the furnace Fig. 6 was taken. The brick 
walls of the furnace were cracked, the greatest damage 
taking place where one wall was bonded into the next and 
the cracks at these places extended through the bricks. 
Along the horizontal joints the walls cracked most on the 
bond courses. All the walls were hot, the 8-in. wall being 
too hot to hold the hand in contact with it. 


Strength by Gordon’s formula: 

Breaking strength, per sq. in......45,630 Ibs. 

Area of cross-section ..........+- 15 sq. ins. 

Breaking load......15 x 45,630 = 684,450 lbs. = 342 tons. 
Actual greatest load, cold, 141.4 tons, with no change of 

form. 

Column Test No. 2.—Fire Test without Water; Steel Col- 

umn; Furnace Same as Test No. 1. May 27, 1896. 

The column was a Carnegie steel Z-bar, as shown in Fig. 

4, and was uncovered. 


Log. 
Hyd. 
Pyrom- pressure, 

Time eter tot’ll’d, Remarks. 
h.m. deg. F. tons. 

2:23 80 Seas Pyrometer point 3 ft. from col. 
2:24 200 84.8 Wood fire lit. 

2:30 650 84.8 Gas turned on. 

2:33 eras 84.8 Door closed; full cock naphtha. 
2:35 1,000 84.8 One-quarter cock of naphtha. 
2:36 1,300 848 

2:37 1,350 84.8 

2:38 1,375 84.8 Naphtha closed. 

2:39 1,300 84.8 

2:40 1,125 84.8 One-eighth cock of naphtha. 
2:40% 1,300 84.8 

2:41 1,325 .84.8 

2:42 1,250 84.8 

2:43 1,200 84.8 F 
2:44 4,175 84.8 Naph. cock closed to ‘‘dropping”’ 
2:45 84.8 Pyrometer moved to 2 ft. from 

column as flame touched point, 

2:46 1,125 84.8 Column began to yield. 

2:47 15125 84.8 Column yielding fast. 

2:49 1,100 84.8 Impossible maintain hyd. press. 
2aok 1,100 84.8 Pump and gas stopped. 

2:52 900 84.8 Pyrometer closed. 

The result of this test is shown in the photograph, 
Fig. 7. 

Strength by Gordon’s formula: 
Breaking strength, per sq. in...... 42,820 lbs. 
Area of cross-section ............. 4.1 


14.15 sq. ins. 

605,900 lbs. = 308 tons. 
Column Test No. 3.—Fire Test without Water; Cast-iron 
Column; Furnace same as Tests 1 and 2. June 30, ’96. 
‘The column was a cast iron, hollow, round column, 
with flanges faced on both ends, as shown in Fig. 8, and 
Was uncovered. It was cast horizontally, with a dry sand 

core, by the Cornell Iron Works, New York. 


Log. 
Hyd. 
Pyrom- pressure, 
Time, eter tot’1 1’d, Remarks. 
h.m. deg. F.- tons. 
2.82 pare 14. Wood fire lit. 
2:45 tee 84.8 Gas lit, door being closed. 
Ee; 63. | 84:8 pe matet in place, 18 ins. from 
column, 
2:51 575 = 84.8 as 
2:54 625 84.8 


2:57 625 84.8 Gas shut off to poke producer. 

2:59 500 84.8 4 é : 

3:00 475 56.5 Removed loose bricks; interfered 
with tuyeres. 

3:04 425 28.2 

3:05 450 ne sah Gas truned on; door closed. 

3:06 650 15.5 

3:08 667 Air openings closed. 

3:12 600 11.3 Door down to arrange bricks. 

HE 8 Door closed. 

3:138% 75 Naphtha valve - F 

ae aay : Dp opened one-half 

3:15 812 

3:17 900 

3:21 950 

3:23 1,000 

3:25 1,025 


ele lo Nelo le Me Le Lolo Looe Lode YoLeteLoTetot ay eae 


Slight redness reported by some. 
Column reported bent slightly. 


Gas shut off; door down; column 
decidedly red and bent. 

Gas on and door closed. 

No naphtha. 

Naphtha turned on one-half cock 


ERRERE REPRE EERE RREE EEE: : 2m: B: 


Gas shut off; stopped pumping. 


Fig 6.—Steel Column, Fig. 7.—Steel Column, 
Load, 46 tons, Temp., Load, 84 tons, Temp,, 
1,200°. 1,100°. 


Fig. 8.—Cast-iron 


13 ft. 4-in., thickness of flanges 154 ins. flanges reinforced 
by four ribs, each %-in. thick, reaching from outer end 
of flange to cylinder at an angle of about 45°. 


Log. 

Hyd. 
: Pyrom- pressure, 
Time, eter. tot’l 1’d, Remarks. 
h.m. deg. F. tons. 
2:22 weet asd. Wood fire lighted. 
2:25 P 84.8 Gas lighted. 
2:28 sass 84.8 Pyrometer placed 18 ins. from 

column. 

2:29 earl 84.8 Door closed. 
2:30 675 84.8 
2:31 875s 84.8 
2:33 900 84.8 
2:35 912 84.8 
2:40 950 ~=84.8 
2:43 975 84.8 
2:44 1,000 84.8 
3:49 i000 SEs) ON 
2: ; 4.8 aphtha used, cock, 
2:51 1125 84.8 y 
2:52 1,100 84.8 More naphtha, % cock. 
2:53 1,200 84.8 More gas. 
2:54 1,300 96.1 
2:541%4 1,325 84.8 
2:57 1,350 84.8 Column bending. 
2:59 1,850 84.8 More naphtha, % cock, 
3:01 1,375 84.8 Color reported, 
3:03 1,500 848 
3:038% 1,525 84.8 Column yielding fast. 
3:05 1,550 84.8 Column broke suddenly. 


The result of the test is shown in the photograph, Fig. 


Fig. 9.—Cast-iron Fig. 10.—Cast-iron 


Column, Load, Column, Load, Column, Load, 
84.8 tons, Temp., 84.8 tons, Temp., 84.8 tons. Temp., 
1,100°. 1,550°. 1,300°- 


FIGS. 6 TO 10.—VIEWS OF COLUMNS AFTER REMOVAL FROM THE FURNACE. 


Strength by Gordon’s formula was as follows: 


Breaking strength... oo. cece. ccs 902,000 Ibs. 
Safe load. .... 0... 4-3:X 992,000 = 180,400 lbs. = 90.2 tons. 


‘ The result of test No. 3 is shown in the photograph, Fig. 


Column Test No. 4.—Fire Test without Water; Cast-iron 
Column; Furnace same as Tests 1, 2, and 3. July 6, 
1896, 

The column was a cast-iron, hollow, round column with 
flanges faced on both ends, and was uncovered. It was 
cast horizontally with a dry sand core, by the Cornell 
Iron Works, N. Y. The column had a length over all of 


9. The fracture occurred at about the center of the col- 
umn where the deflection was the greatest. There was 
a crack about 5 ins. long, about 7 ins. above the fracture 
on the convex side of the column, showing that the col- 
umn first pulled apart on the outside of the bend, No 
water was thrown on this column during the test, 


Column Test No. 5.—Fire Test with Water; Cast-iron Col- 
umn; Furnace same as Tests 1, 2, 3 and 4. July 10, 
1896. 

The column was a cast-iron, hollow, round column, 
with flanges faced on both ends, and was uncovered. It 
was cast horizontally with a dry sand core, by the Cornell 
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Iron Works, N. Y. The column was 8 ins. in diameter, 
outside and 1 in. thick, the end flanges were 1% ins. 
thick, and were reinforced with four ribs, as in test No. 4. 
There was a slight defect in this casting, there being a 
porous portion a few inches long on one side about 3 ft. 
6 ins. from the lower end. 

Water was thrown upon the column through about 50 ft. 
of 24%4-in rubber hose, and a %-in. nozzle. The pressure at 
the hydrant was 50 lbs. 


Log. 
Hyd. 
Pyrom- pressure, 
Time, eter tot’l l’d, Remarks. 
h.m. deg. F. tons. 

2:16 Teac 84.8 Wood fire lighted. 

2:28 ae 84.8 Gas lighted. 

2:29 600 84.8 Door closed; pyrometer in place 
18 ins. from column. 

2:31 625 84.8 

2:32 675 84.8 

2:33 700° 84.8 

2:36 675 84.8 Pyrometer moved back 5 ft. from 
column. 

2:40 625 84.8 

2:41 675 84.8 

2:42 525 84.8 Water thrown on column 1 min. 

2:43 450 84.8 Door open; fire out. 

2:44 400 84.8 Door open; fire relighted. 

2:46 425 84.8 Door closed. 

2:47 540 = 884.8 

2:49 1,000 84.8 Heat raising too fast. 

2:51 650 = 84.8 

2.52 675 84.8 

2:55 700 = 84.8 

2:58 750 84.8 Pyrometer 3 ft. from column. 

2:59 800 84.8 

3:01 740 3684.8 

3:02 750 84.8 Pyrometer 18 ins. from column. 

3:05 785 84.8 Pyrometer moved back 5 ft. 

3:06 775 = 84.8 

3:09 400 84.8 Water on column 4% minute; fire 
out; door down. 

3:16 0 oe Gas relighted; door closed. 

3:19 675 84.8 Pyrometer 18 ins. from column. 

3:22 700 84.8 More air admitted. 

3:24 725 84.8 

3:27 77 84.8 

3:28 800 = 84.8 

3:30 900 §=684.8 

3:35 1,025 84.8 

3:40 1,025, 84.8 

3:41 1,050 84.8 

3:50 1,050 84.8 Column red. 

3:55 1,075 84.8 Water on column % minute; fire 
out; door down; more water on 
column as it was still red. 

4:13 aes 84.8 Gas relighted. 

4:17 750 84.8 Pyrometer 18 ins. from column. 

4:21 787 84.8 Naphtha % cock. 

4:23 900 84.8 

4:24 1,025 84.8 

4:27 1,150 84.8 i 

4:29 1,200 84.8 

4:30 1,250 84.8 Column getting red. 

4:31 1,275 84.8 Column bending. 

4:32 1,280 84.8 

4:34 1,300 84.8 Pyrometer moved back; water on 

ae column 1 minute. 

4:35 84.8 Door down and water on column 


again 2 minutes. 

The result of this test is shown in Fig. 10. The column 
was very red when the water was thrown on it the last 
time. The brick walls and arch roof cracked when water 
fell on them. The column was badly bent, but otherwise 
appeared uninjured, 

The report is signed by the Committee on Fire- 
proofing Tests, whose names we give at the head 
of the article, and is dated at 22 William St., New 
York, July 27, 1896. 
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THE BRIDGE BRAKE. 
By Robert Grimshaw. 


The deflection of bridges or similar structures 
depends, other things being equal, upon their span. 
But the increase of deflection and change of form 
due to a moving load becomes less important, in 
a statical sense, as the proportion of live to dead 
load diminishes with increase of span. It is, how- 
ever, far otherwise when we consider the oscilla- 
tions caused by a moving load having impulses 
with a regular period, as for instance those due 
to marching troops or trotting horses; as such 
oscillations, when their rate harmonizes with that 
of the structure, increase successively in ampli- 
tude. 

It has been demonstrated* that the period of 
vertical oscillations of a prismatic girder may be 
calculated from the deflections arising not only 
from its nearly-uniformly distributed dead and 
live loads, but from isolated loads. This is also 
the case with lateral vibrations, except that with 
these those defléctions (other than those caused 
by wind and so-called centrifugal force) must be 
calculated on the supposition that the load acts in 
the same direction as the impulse. For example: 
With a cylindrical girder having the same moment 
of inertia in every direction transverse to its 
length, the vibration-period is the same in every 
direction, no matter what the direction of the im- 


*Koepcke: ‘“‘Deutsche Bauzeitung,’’ pp. 163 of 1885 and 
949 of 1886. 


pulses; as only the masses and their elasticity 
come into play, gravity being of influence only 
as regards the intensity of the impulses. 

Besides the so-called centrifugal force, wind 
may cause lateral as well as vertical undulations— 
which in the case of the chains of Telford’s Menai 
suspension bridge, increased so greatly that part 
of the carriageway got loose and hung down like 
an apron, to the water, 100 ft. below. To pre- 
vent a repetition of this occurrence, the two 


jy 15 26 30 m 
Fig. 1.—Half-Elevation of Suspension Foot-Bridge With 
Attachments for Preventing Oscillations. 


chains, one above the other, on each side of the 
bridge, were connected by lattice-work. 

The same manner of stiffening was applied on a 
railway bridge over the Danube Canal at Vienna, 
by Schnirch; but although it had served the de- 
sired purpose at the Menai bridge, it did not in the 
Vienna structure, which carried a railway track, 
and it was in consequence afterwards removed. 

While short beams have such short vibration 
periods that impulsive moving loads can cause 
them no harm by successively-increasing vibra- 
tion amplitude, girders of every kind, beyond a 
certain length, may be exposed (no matter how 
stiff they may be) to injurious vibrations by such 
influences as a body of marching men, keeping 
step; trotting horses, a locomotive having exces- 
sive counterbalance weights, etc. 

The oscillation-period, in seconds, of a prismatic 
beam is stated by Koepcke (in the second paper 
quoted in the footnote) to be dependent on the de- 
flection u, caused by a single load in the centre, 
and that u., caused by an edqually-distributed 
load, and is equal to 


t = V 0.0040252 u, + 0.0031736 u,; 


u, and u, being expressed in millimeters. 

With an unloaded girder, only the deflection uy, 
caused by the distributed dead load, comes into 
play; therefore the limit of resistance against ver- 
tical vibrations caused by a body of men keeping 
step at the rate of three paces per second, will be 

? 0.88332 
Ug = ————_. >= — — = 35 mm. 


say 1.38 ins., and if they march at only two paces 
per second, the deflection will be 
0.52 
Ug = ———_- = 7. 
0.008176 
or say 3.1 ins. 

Supposing the coefficient of elasticity of a pris- 
matic girder to be 2,000,000 kilos. per sq. cm. 
(= say 28,446,000 Ibs. per sq. in.); the ratio of 

h 1 
height to span — = ——, and the greatest stress in 
1 10 
the center 800 kilos. per sq. cm. (=say 11,378 Ibs. 
per sq. in.); the expression for the extension and 
compression of the fibers 
24xush 24ue 


8.7 mm., 


800 


512 «501 ~—-2,000,000 
0.0004; and as for men at a quickstep, u, is 35 mm. 
= 1.38 ins., we have the span 1, corresponding to 
this step, as 


24 x 35 mm. 


————— ee 
5 x 0.0004 x 10 x 1000 


or say 187.8 ft. 
For men marching at two paces per second, the 
deflection of a beam undulating in half-second 


= 42 meters, 


periods being 78.7 mm. = 3.1 ins., we have the 
minimum span of such a beam 
24 x 78.7 


] = ————_—————_ > 94.4 meters, 
5 x 0.0004 x 10 x 1000 


or say 309.7 ft.* 


*When we notice that the deflection for 3 steps and 2 
steps per second are 1.38 and 3.1 ins. respectively, and 
the spans corresponding to those rates of undulation are 
practically 188 and 310 ft. respectively, we have a 
ready rule (which I believe I am the first to point out) 
for getting the span from the deflection; the span in feet 
is 100 times the deflection in inches; and the span in 
meters is 12 times the deflection in centimeters. 


As these quantities, 42 and 94.4 meters, or 137.8 
and 309.7 ft. respectively, are small, the vibrations 
of common iron girders would occur oftener if the 
passive resistances of sliding or of rolling friction 
on the piers did not consume the “vis viva” of 
marching men, etc. This sliding or rolling is due 
to the lengthening of the lower flange of the girder 
under tension, which necessitates that one end or 
both shall slide on the bed-plates. In many cases 
such frictional resistance is sufficient to prevent 


increasing deflection under repeated impulses, reg- 


ular in time and amount, such as those due to 
marching troops. 

The absence of such friction on the bed-plates 
causes girders in the form of double arches sym- 
metrical to a horizontal axis, such as those over 
the Rhine at Mayence (by Pauli), over the Elbe at 
Hamburg (by Lenz), or the Tamar at Saltash (by 
Brunel) to be more subject than straight. girders 
to vertical vibrations. 

As the vibration-period, and the danger, de- 
creased with the diminution of the real or nossi- 
ble deflections by dead and live loads, so contin- 
uous girders are less subject to vibrations than 
are those covering only one span, or which, like 
those of the Gerbex type, are sectional; and still 
less so than all arch and suspension bridges. 

The counteracting of the creation of oscillations 
or the shortening of their periods, may be effected. 
(1) By strengthening the structure; or . 

(2) By the addition of special parts, acting like 
the finger of a violin-player in generating over- 
tones; or 

(3) By frictional devices. 

The following examples are cited by Koepcke: 

(1) The suspension foot-bridge shown in Fig. 
1 was liable to strong oscillations by the passage 
of even a few men keeping step. This was stopped 
by a contrivance which was used in some other — 
and similar instances for a similar reason; a fric- 
tion brake.* 

Although the chains of each pair on each side 
were bound together by lattice-work, this stiffen- 
ing was not sufficient, as the span was 69 meters 
= 226.4 ft.; and the more so as the links of the 
chain had a cross-section of but 100x8 mm. = 


10 5 ) 1 2m 


Fig. 2.—Details of ‘‘ Brake’’ for Suspension Foot Bridge 3 


3.937 x 0.815 ins., and as the wooden floor was 
light. The chain was easily deformed by unsym- — 
metrical loads; and as the bridge had a width of 
only 2.8 meters = 7.55 ft., it rocked like a boat by 
reason of the deformations of the two sides being 
different. 

In this case there were attached to the bridge, 
at the center and at a point 15 m. (49.2 ft.) there- 
from, two devices shown in Fig. 2; each consist-_ 
ing of a triangular frame fastened under the foot- 
way, and having at its lower end a vertical con- 
tinuation sliding in a clamp, which latter was. 
placed below on the river-bank and acted on by 
springs, the tension of which was regulated by. 
serews. The springs caused a frictional resistance 
of about 500 kilos) = 1,100 lbs., which was 
sufficient to resist the oscillations caused by 
troops passing over the bridge. The frames help, 
by their stiffness, to prevent rocking, and to keep- 


*See ‘Deutsche Bauzeitung,”’ as before cited. : 
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the brake-poles vertical and their upper frames 
horizontal. 

The supports on brakes may readily be raised 
in case of high water to prevent damage by float- 
ing ice, or drift—and as their resistance is but 
slight (say 500 kilos. 1,100 lbs. each) the 
stresses in the main members of the bridge, and 
the motions due to temperature-changes and 
load-variations, are not materially affected. 

This device proved efficient, and is still in place 
and effective. , 

In the case of the famous Loschwitz-Blasewitz 
rigid-suspension bridge over the Elbe, above 
Dresden, there are applied brakes at the center, 
to join the ends of the stiffening-girders. As the 
suspension girders require free movement about 
the hinges at the water, only a yieMing connec- 
tion, operating by friction, is here admissible. 
‘This connection is simply but perfectly effected by 
clamping an iron plate 20 mm. (0.787 in.) thici 
between two others, each 15 mm. (0.59 in.) thick, 
the compression being effected by nine screws 


Longitudinal Section. 


Fig. 3.—Plan and Sectional Elevation of 
Junction of Stiffening Girders of the Loschwitz-Blase- 
witz Suspension Bridge. Dresden. 


‘“‘ Brake’’ at 


each 35 mm. (1.15 in.) in diameter, held in con- 
stant tension by a pair of Belleville-steel spring 
washers. (See Fig. 3.) The clamped plate has 
slots cut lengthwise in it, long enough to permit 
the greatest changes of position caused by ex- 
tremes of temperature and of load. The stresses 
in the screws being calculated at about 1,000 kilos. 
per sq. em. (14,223 lbs. per sq. in.), and the co- 
efficient of friction being 0.2, this would show a 
resistance of 


2x 3.5? x 3.14 x 9 x 1000 x 0.2 
4 


kilos., or say 76,403 lbs. As this resistance is ap- 
plied at a point 24%, meters above the hinge, the 
moment of resistance is 2.5 x 34650 =86.6 ton- 
meters, or say 281 English foot-tons on either 
side of the bridge; representing a very consider- 
able capacity of resistance against oscillation from 
marching men, trotting horses, etc. 

The sliding friction of about 35 meters = 34.45 
long English tons, being but slight in comparison 
with the stresses on the hinges, which range be- 
tween 579 and 826 metric tons (= say 570 and 814 
gross tons); and being slight even compared with 
the strength of the compression-member of the 
stiffening-girder, which member has a cross-sec- 
tion of 1.5 x 87 x 4 x10 x1 = 210 sq. cm. = 32.55 
Sq. ins., it is therefore not harmful. 

A similar contrivance has been applied in this 
Same bridge to the studs of the tension-members 
of the side-girders, which move in holes in the 
pillars. Each stud being clamped by two screws, 
the sliding friction is, under the same assumption 
as before, 

2x 2x 3.52 x 3.14 x 1000 x 0.2 


4 
kilos., or say 16,955 Ibs. 


= 34,650 


= 7,693 


Here the distance from the fulcrum or pillar- 
head being 25 meters = 82 ft., the moment of re- 
sistance is 25 x 7.693 = 192.3 ton-meters = say 362 
foot-tons. 

The bridge brake is applicable to almost every 
other form of bridge construction. In rope and 
chain suspension-bridges of the ordinary type, the 
oblique stays between the points of suspension 
and the roadway frames should not be bolted or 
riveted to the latter, but fastened by stirrups. 
In some cases the above-described method 
adopted at the Loschwitz bridge, will be feasible; 
either vertical or inclined supports being used. 

Bracing such as that of the Lambeth bridge 
over the Thames at London, which acts by fric- 
tion, as for instance in the center and at the pil- 
lars, will prevent or lessen oscillation without 
perceptibly affecting the necessary movability. 

The bridge brake is also applicable to girder 
bridges. The ends of girders on the pillars may 
be connected by the same contrivance as is used 
at Loschwitz, in the center. 

The device is especially suitable to cantilever 
girders, for making the connections between sec- 
tions, and thus preventing both horizontal and 
vertical undulations. 
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STREET RAILWAY STATISTICS OF THE UNITED 
STATES. 


We are indebted to our contemporary, “The 
Street Railway Journal,” for the accompanying 
table showing the mileage, rolling stock and cap- 
italization of the street railways of the United 
States. The figures in the table were compiled 
from returns from the various street railway com- 
panies collected by our contemporary for its 
financial supplement: “American Street Railway 


STATISTICS OF THE 


figures more than 8 or 4% in any one state. 
While these statistics are published in the Au- 
gust number of our contemporary, it will be un- 
derstood, of course, that the time necessary to col- 
lect and compile returns is such that the statistics 
actually represent the conditions of some months 
ago. Probably it would be not far from right to 
say that they represent the condition of street 
railway properties at the beginning of 1896. 

It will be seen that about six-sevenths of the total 
mileage is equipped with electric traction. About 
1,200 miles of horse-car roads and 600 miles each 
of dummy and cable roads make up the balance. 
The enormous capitalization of the roads in the 
Middle States, averaging $147,300 per mile, sug- 
gests the idea that capitalization is based on earn- 
ing power rather than on the actual cost of the 
roads. 

a fil 


NOTES FROM THE ENGINEERING SCHOOLS. 

The catalogue of Purdue University at Lafay- 
ette, Ind., shows a total of 635 students in attend- 
ance during the year just closed. The class just 
graduated numbered 108. The University’s fa- 
mous locomotive testing plant has made it widely 
known in railway circles, and if the Master Me- 
chanics’ Association had its scholarship endow- 
ment fund to dispose of over again there is no 
doubt that Purdue would be the institution se- 
lected. 

The commencement announcement of La Fay- 
ette College, Easton, Pa., shows a graduating 
class numbering 50 members, of whom 20 
ceived degrees in technical courses; 8 as civil en- 
gineers, 2 as mining engineers, 6 as electrical en- 
gineers and 4 received the degree of B. S. in 
chemistry. 

University of Virginia, Charlottesville, Va.—The 
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STREET RAILWAYS OF THE UNITED STATES. 
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Investments,’’ which was reviewed in our issue of 
July 30. 

The caution is given that the above figures are 
to some extent approximate, there being a certain 
percentage of companies which refuse to give in- 
formation. Our contemporary estimates that fig- 
ures for capital stock and funded debt are in error 
not more than 7% in any state, and in most of the 
states not more than 3 or 4%. Its statistics for 
mileage and cars do not differ from the correct 


technical department of this institution is small, 
and out of 518 students attending the university 
the past year, only 14 were studying engineering. 
The university has a picturesque and healthful 
location among the foot-hills of the Blue Ridge 
mountains in the central northern part of the 
state. On Oct. 27, 1895, a fire destroyed the central 
building, known as the Rotunda. By this fire a 
large portion of the library was lost, but it is be- 
ing rapidly restored, by contributions from indi- 
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viduals and other institutions of learning. The 
Virginia legislature has recently passed a bill 
through which it is expected that $200,000 will be 
realized for restoring the burned building. 

Summer courses in law, chemistry and engineer- 
ing are given, lasting eight weeks. The tuition 
fees are $50, $50 and $45, respectively. 

The Leland Stanford Junior . University, at 
Palo Alto, Cal., had, during the past year, 163 
students in civil engineering, 125 in mechanical 
engineering and 85 in electrical engineering; the 
total number of students in the university being 
1,069, 8378 of whom were women. The total num- 
ber of professors and instructors is 106. A summer 
school offers instruction in nearly all departments; 
the tuition is from $5 to $35. Tuition in the uni- 
versity proper is free. 

The University of Minnesota,at Minneapolis, had 
an attendance during the past year in all depart- 
ments of 2,467. The engineering department in- 
cludes courses in civil, electrical, mechanical and 
mining engineering, also in metallurgy and chem- 
istry. The requirements for admission are the 
same in all these courses, and include in mathe- 
matics only geometry and higher algebra. Shop 
work is required in none but the mechanical 
course; here it extends to the senior year, a total 
of 836 hours being required, which is an average 
of eight hours per week throughout the three 
years. The catalogue for 1897 contains 280 pages; 
a glance at the addresses of. the students shows 
that a very large number are from Minneapolis. 

Worcester Polytechnic Institute, Worcester, Mass. 
—President T. C. Mendenhall requests us to state 
that, by recent enactment of the state legislature, 
20 new free scholarships become available to the 
next entering class. This makes 40 free scholar- 
ships in all available, being one for every sena- 
torial district in the state, in addition to the 25 or 
30 free scholarships to which students from Wor- 
cester county only are eligible. 

University of Arizona, Tucson, Arizona.—This 
institution was opened in 1891; it has one main 
building, 105 x 200 ft., two stories high, a mining 
annex, 80x60 ft., and a number of small dormi- 
tories. It is situated about a mile from Tucson, on 
a 40-acre tract of land surrounded by attractive 
mountain scenery. Owing to the dryness of the 
climate and freedom from sudden changes this 
section has become quite a noted health resort. 
Tucson is 500 miles east of Los Angeles, at an ele- 
vation above sea level of 2,400 ft. 

In engineering, the courses offered are civil, me- 
chanical, electrical, mining and metallurgy, all 
leading to the degree of B. S. The whole num- 
ber of students attending the university during 
the past year was 99. 

Case School of Applied Science, Cleveland, O.— 
This school was founded in 1877 by Leonard Case 
and during the ten years in which Prof. Cady 
Staley has been its president the attendance has 
increased from 44 to 229. The mathematics re- 
quired for admission are geometry and elementary 
algebra. Shop work, including joinery, pattern 
making and iron work, is required of all students 
in mechanical, electrical and mining engineering. 

During six weeks of the summer vacation the 
laboratories will be open and instruction will be 
given in mathematics, chemistry and shop work. 
The catalogue contains a list of all the graduates 
which shows the majority to be holding excellent 
positions. Accompanying the catalogue is a sep- 
arate pamphlet containing the president’s annual 
report. It sets forth the progress of the school and 
devotes considerable space to rules for the govern- 
ment of athletics. 

Agricultural and Mechanical College of Texas, 
College Station, Tex.—The twentieth annual cata- 
logue contains 108 pages and 38 full page illustra- 
tions relative to the university and its special fea- 
tures. Arithmetic, English and History, consti- 
tute the reuqirements to enter the freshman class. 
These are four courses: Agriculture, horticulture, 
mechanical and civil engineering. The total num- 
ber of students in attendance during the past 
year was 354. 
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IRON MINING on the Gobebic range has nearly ceased. 
The Tilden mine closed on July 31. It is stated that only 
1,000 men are now working on the range where 8,000 
are employed in busy times. 


TRANSMISSION OF ELECTRICITY FROM NIAGARA 
FALLS TO BUFFALO. 


For months past the press has contained num- 
erous articles relative to the possibilities of the 
electricity generated at Niagara Falls. In fancy 
it has been transmitted to Chicago and New York, 
to there carry on all the various operations to 
which electricity can be applied. During this time, 
however, right of way has been secured for a 
transmission line between Niagara Falls and Buf- 
falo. The construction of this line is alone esti- 
mated to cost $500,000. The poles will be of cedar 
and. from 385 to 50 ft. long. ‘The conductors will 
be of bare copper wire of 350,000 circular mills. 
We print a short description of the system. 


The first step towards the actual transmission of the 
power of Niagara Falls over any considerable distance 
has been made, and Buffalo will be the first city to bene-~ 
fit by it. By Nov. 4 next, the cars of the Buffalo Ry. Co. 
will be driven by the electricity generated at the power 
house by the side of the great cataract, and the trans- 
mission of its power over a long distance will have be- 
come an accomplished fact. 

Contrary to expectations, the system cf transmission 
employed is not the two-phase, but the three-phase sys- 
tem, developed by the engineers of the General Electric 
Co., the advantage in favor of the latter lying in the fact 
that the transmission can be effected over three wires, 
whereas, in the two-phase, four wires must be used to 
convey the same amount of power. Thus the cost of the 
fourth wire is saved by the use of the three-phase sys- 
tem. 

The contracts were wade between the Cataract Con- 
struction Co., supplying the electricity, and the General 
Electric Co.; and between the latter company and the 
Buffalo Power & Conduit Co. controlling the supply and 
distribution of the Niagara power in Buffalo, and the 
Buffalo Ry. Co. The contracts provide for all the appara- 
tus and machinery necessary for the transformation of, 
transmission, conversion and delivery of 1,000 HP. to 
the overhead wires of the Buffalo St. Ry. system. 

The contract with the Cataract Construction Co. covers 
three of the air blast type transformers. These will be 
the largest transformers ever constructed, and will step- 
up the Niagara 2,200-volt two-phase current to either 
11,000 or 22,000 volts three-phase. Any two of the trans- 
formers together will deliver 2,500 HP.; the third is a 
spare one. It is the intention of the Cataract Construction 
Co. to commence transmission operations at 11,000 volts, 
and later to increase the capacity of their transmission 
system by increasing the potential to 22,000 volts. The 
transformers will be designed and insulated to withstand 
the latter pressure. A complete system of air blast ap- 
paratus is also to be provided for cooling these trans- 
formers, as well as a marble switchboard with all neces- 
sary instruments for controlling their operation. 

The pole line will be erected by the White-Crosby Co., 
and will have capacity sufficient to transmit 40,000 HP. 
This line will run from the transformer house at Niagara 
Falls along the two-mile line road near the track of the 
New York Central and Erie railways, will cross the creek 
at Division street, and from Tonawanda to the Buffalo 
city line will follow the canal banks. 

For transforming the power down and converting it 
into that suitable for street railway purposes, the Power 
& Conduit Co. has purchased four static transformers of 
about 360 HP. each, and two 500 HP. rotary converters. 
The transformers will reduce from the line potential of 
either 11,000 or 22,000 volts to 400 volts, at which volt- 
age the three-phase current will be turned into the ro- 
tary converters, and then converted into direct railway 
current of 550 volts. These transformers and converters 
will be set up in the Niagara street power station. The 
latter will be compound wound, and will operate in mul- 
tiple with the steam-driven generators supplying the bal- 
ance of the power necessary for the operation of the rail- 
way system. ‘They will be of iron-clad type with steel 
frames, with collector rings for the three-phase current 
at one end, and a commutator for the direct current at 
the other. They will have six poles and will run at 500 
revs. per minute, and are similar to that placed in the 
Niagara power house to furnish current to the Buffalo & 
Niagara Falls R. R. 

Work will be begun at once and current will be trans- 
mitted from Niagara to Buffalo before winter sets in. 
It cannot be doubted that this is but the first step to a 
much larger use in Buffalo of the power of Niagara 
Falls, and that haying once begun to deliver power into 
that city, the Niagara Power Co. will find a large de- 
mand for its output. 


THE NEW U. S. LOCK AT SAULT STE. MARIE was 
informally opened for the first time at 10 a. m., Aug. 3. 
The first vessels to enter were the government boats 
“Hancock,” ‘Andy Johnson,’’ and ‘‘Antelope.’’ The in- 
termediate and upper lock gates only were used. Press 
dispatches state that the chamber was filled in about 13 
minutes, not all the valves being opened at. first, and it 
was emptied in 8 minutes. The gate machinery worked 
well, the lower gates closing in 3 minutes, 


RENEWALS OF TIMBER RAILWAY BRIDGES WITH 
PERMANENT STRUCTURES. 


In the report of the characteristics of the Lake 
Erie & Western R. R., made by Mr. W. F. Goltra, 
Cc. E. (Chief Clerk to the Chief Engineer), and 
representing the condition of the road on Jan. 1, 
1896,* there is an interesting statement regarding 
the gradual substitution of wooden structures with 
permanent work composed of iron, steel or stone 
and filling with earth, for wooden structures. 


On Jan. 1, 1887, there were 66,248 lin. ft. of 


bridges, all of which were wooden structures, with 


(es 


the exception of 523 ft. The permanent work then 
consisted of two iron girders, a few stone arches © 


and stone boxes, 34 cast-iron pipes and 146 terra- 
cotta pipes. Since the present management took 
charge, on Feb. 1, 1887, permanent improvements 
have been made, gradually reducing the length 


of wooden structures from 65,720 to 381,037 ft., 
and permanent work has been substituted to the 
extent of 34,683.7 ft.; including 9,510.3 ft. cf 
iron, steel or stone structures, and 25,173.4 ft. of — 


solid earth embankment, thus shortening the ag- 
gregate length of bridges to the latter extent. 
Most of the costly structures have been built, and 
the average rate of $18.96 per ft. is higher than it 
will be for future permanent work, the cost of 
which is estimated at $15 per ft. ; 
A few of the wooden structures were built in re- 
cent years and will not need renewal before six or 
seven years. It is estimated that the work of 
executing the permanent improvements will be 
completed by January, 1903, but as the annual ap- 
propriation for this work is dependent on the 
financial condition of the company, and also on 
the number of structures that require renewal, 
the estimated progress may vary somewhat. The 
estimated cost of completing the permanent 


structures is $420,000,000. Some wooden struc-— 


tures, to the extent of about 8,000 ft., may be 
renewed with wood owing to certain conditions 
that will not admit the economical substitution of 
permanent works, and the renewal of these is not 
included in the estimate. The length of bridging 
is being rapidly shortened by filling with earth, 
making solid embankments, and it is estimated 
that of the original 66,248 ft. of bridging on 
Jan. 1, 1887, about 45,000 ft. will be replaced with 
solid embankment, reducing the total length of, 
bridging to 21,243 ft. by January, 1903. 

Where iron pipe culverts, stone arches and boxes 
can be used, and the depth does not exceed 15 ft., 
the cost of permanent work is but little more than 
that of renewing wooden trestles, and seldom ex- 
ceeds twice the cost, including the cost of filling 
openings with earth. For larger openings, where 
plate girders and masonry are necessary, the cost 
is little more than twice and seldom exceeds three 
times the cost of renewing wooden structures. The 
average life of wooden structures on this road is 
nine years. The cost of wooden trestles, not ex- 
ceeding 15 ft. in height, is $7 per ft.; and that of 
wooden truss bridges is $28 per ft. Taking all the 
wooden structures into consideration, the average 
cost to renew them would have averaged about 
$9.90 per ft., while the permanent improvements 
will cost, when completed, an average of about 
$17.20 per ft. 

Mr. Goltra says that if we view the question of 
cost from a financial standpoint only, and assume 
the interest at 5% on the investment for perma- 
nent improvements, the life of wooden structures 
at nine years, and average cost of same at $9.90 
per ft., it is easy to calculate that it would be 
profitable to spend $3 for permanent work rather 
than to spend $1 for renewal of wooden structures, 
and as the ratio of cost for renewal of wooden 
structures and permanent work will only be about 
as one to two, the saving by making permanent 
work is apparent. But aside from this, what is 
saved by the reduction of openings in the track, 
thereby eliminating danger by fires, wrecks and 
accidents, is incalculable. The conclusion is, that 
if there is money available to make a roadway of 
permanent character at the earliest possible mo- 
ment, it is certainly an element of economy in the 


operation of a railway to carry out such work as_ 


rapidly as possible. 


*The first ‘‘characteristic’? report made by Mr. Goltra 
was reviewed at some length in our issue of April 25, 1895. 
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THE NEW YORK RAPID TRANSIT COMMISSION on 
Aug. 6 decided to reject the application of the Manhattan 
Ry. Co., on the ground that it has no legal authority to 
grant permission for the construction of the surface rail- 
way lines which the Manhattan desires to build. It also 
adopted the following resolution:: 


Resolved, That the Chief Engineer be, and he hereby is, 
directed to submit to this board at as early a date as 
possible routes and a general plan of rapid transit which 
shall conform to the following conditions: 

1.—To.al cost afier abundant ailowance for contingenc_es, 
not to exceed $30,0U0,0U0. 

2.—Route to proceed from the southern terminus at or 
near the Postoftice and under the City Hall Park and Park 
Tow to Elm St. and Fourth Ave. to or near the Grand Cen- 
tral Station, and there to divide into the east and west 
side routes. The west side route to proceed under 42d 
St. to Broadway and the Boulevard to a po.nt above 125th 
St. The east side route to proceed under Park Ave. and 
over private property to the Harlem River and across and 
beyond the Harlem River to as distant a point as the pro- 
posed limit of cost will permit. 

3.—The railroad to have four tracks to the junction of 
the east and west side routes and above that point two 
tracks on each route, except that a third track for express 
service shall be added on both routes when conveniently 
and economically possible. 

4.—The road to be in a tunnel, except on the east side, 
north of 98th St., and on the west side at Manhattan val- 
ley, 125th St. 

5.—Plans to be so drawn as to permit further exten- 
sions in the future from the south and north termini and 
permitting the two and three-track portions to be widened 
into a four-track system without unnecessary expense 
or interruption of traffic. 

Resolved further That the Chief Engineer be author- 
ized to call upon counsel of the Commissicn for g.ch advice 
as he may deem necessary in the prosecution of the work 
hereby directed. 


\ 
—————————— 


THE TRACK DEPRESSION ON ATLANTIC AVE., in 
Brooklyn, N. Y., may be extended to the East River. We 
noted two weeks ago the estimate of cost submitted to the 
Con.mission in charge of the scheme, by tke Long Island 
R. R. Co. Mr. Chas. M. Jacobs, Consulting Engineer to 
the railway company, has submitted the following addi- 
tional estimate of the cost of depressing the tracks from 
Flatbush Aye. to South Ferry: 


To the Hon. Eugene G. Blackford, President Atlantic 
Ave, Commission, Montague St., ‘Brooklyn, Nuys 

Sir: In accordance with your request that I should con- 
sider the probable cost of extending the proposed de- 
pressed tracks of the Long Island Railroad westward 
from the present terminus at Flatbush Ave. to near the 
foot of Atlantic Ave. and South Ferry I beg to submit 
the following facts and estimate of cost: 

The length of the extension now suggested will be 
about 8,130 ft. 

This portion of the work will be more difficult of con- 
struction than that eastward of Flatbush Ave., and con- 
peqnenitly more costly. 

The old Atlantic Ave. tunnel, from what I am able to 
ascertain, is of insufficient width to accommodate mcdern 
railroad cars on double-track service, is further con- 
structed at such grades as to be of little service other 
than as a deduction for quantity o1 excavation already 
executed. This item is allowed. I am of opinion that 
if this plan were adopted it would be necessary to put in 
a station near Hoyt or Smith St. and have included this 
in my estimate. The question of a station for terminus 
at the foot of Atlantic Ave. I find is a large one, and it 
is impossible to estimate the cost of this work until the 
location of the terminus can be decided upon. 


, = 


My estimate of the cost of a two-track road for this 
extension, exclusive of diversion of sewers, water mains, 
etc., and of paving the surface of streets, and exclusive 
of relaying trolley car tracks, etec., is $1,188,058. 

Yours truly, Charles M. Jacobs, 
alae a Engineer. 


————#—____—— 


COMPRESED AIR. MOTOR CARS are to be put in ser- 
vice on the Eckington & Soldiers’ Home street railway in 
Washington, D. C. The cars are to be built by H. K. Por- 
ter & Co., of Pittsburg, Pa. 

=F Eee S 

THE LOUISVILLE WATER PURIFICATION EXPER- 
iments were completed on July 31, but the report on 
the same is yet to be prepared. These experiments were 
begun about Oct. 1, 1895, and are the most extensive and 
careful tests of the kind ever made in this country. 
Four different processes have been tried, each being 
operated, as we understand it, at the rate of at least 
250,000 gallons a day. The processes have all been 
patented ones, and the plant for each system has been 
operated by representatives of the company controlling 
it, the water being delivered to the filters without charge 
to the companies. The details of the tests have been un- 
der the general supervision of Mr. Chas. Hermany, M. 
Am. Soc. C. E., Chief Engineer of the Louisville water- 
works, with Mr. Geo. W. Fuller as chemist and bac- 
teriologist in charge. Mr. Fuller has had a large force 
of assistants, as his work has involved the collection 
and examination of a large number of samples. The 
Western Filter Co. had both gravity and pressure me- 
chanical filters, each of 250,000 gallons daily capacity; 
it was represented by Mr. Chas. T. Whittier. The O. H. 
Jewell Filter Co., of Chicago, and the Cumberland 
Manufacturing Co., of Boston, the latter making the 
Warren filter, each had a gravity filter of 250,000 gallons 
capacity; the Jewell filter was in charge of Mr. Ira H. 
Jewell, and the Warren of Mr. Geo. Albert Soper. All 
of the plapts named above were installed in 1895, we 
believe. The fcurth process was started in March, 1896, 
by the John T. Harris Magneto-llectric Purjfying Co., 
of New York, and was in charge of Mr. Harris. This 
process, so far as can be learned, relies first upon the 
partial electrolytic decomposition of the water, said to 
have an effect scmewhat akin to the use of a coagulant, 
with a subsequent removel of suspended matter by some 
mechanical means, sedimentation or rapid filtration. Mr. 
Chas. R. Lang is President of the Louisville Water Co., 
the stock of which is practically all owned by the city. 


A NEW SCHEDULE OF WATER RATES at Keokuk, 
Ta., is to be established on the basis of the cost of 
building a plant equal to the existing one in efficiency 
and extent, if present plans are carried out. The works 
were built by the Keokuk Water-Works Co. in 1877-8, 
under a 20-years’ franchise. Mr. Jacob A. Harman, of 
Peoria, Ill., has been engaged by the city to make the 
necessary estimates. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was a derailment of a freight train at Leighton, la., 
on the Keokuk & Des Moines branch of the Chicago, Rock 
Island & Pacific R. R. The train was an extra east- 
bound, and the derailment is said to have been due to the 
breaking of an axle on the fifth car from the engine. The 
number of men killed is variously reported at from three 
to seven. 
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A FREIGHT TRAIN COLLISION on the Louisville & 
Nashville R. R. at Mountain Creek, 68 miles south of 
Birmingham, Ala., on Aug. 1, is said to have been due 
to the engineer of one of the trains going to sleep in his 
cab, and running past the point where his orders re- 
quired him to stop to await the passage of the other train. 
Two men were killed. 


A BURNING TRESTLE on the Oxford & Clarksville 
R. R., 10 miles from Durham, N. C., gaused a train 
wreck on Aug. 2. The engineer and fireman were injured 
but the other trainmen and the passengers escaped. 

AN ELECTRIC CAR RAN AWAY on a'steep grade of 
the Columbia & Donegal Electric Ry., near Columbi!a, Pa., 
on Aug. 9, and 6 persons were killed and 62° injured. 
The car was heavily crowded, and for some reason the 
motorman lost control of it while descending a heavy 
grade. The car at once attained terrific speed and 
jumped the track at a sharp curve at the foot of the hill 
and ran across the turnpike for a hundred yards, it then 
struck a train of cars and turned on its side in a deep 
ditch. 
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A BRIDGE WAS BLOWN DOWN near Thomaston, Ga., 
on Aug. 3. According to press dispatches, it was an 
“improved lattice suspension bridge 250 ft. long and built 
at a cost of $700.” 
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A HEAVY RAINSTORM jyisited Richmond, Ind., on 
Aug. 8. A correspondent informs. us that the rain began 
falling at midnight, Aug. 6, and continued for ten hours, 
the total precipitation being 5.9 ins., of which 3.9 ins. 
fell between 4 a. m. and 10 a. m.. Many bridges were 
swept away and part of the east abutment of the National 
bridge over the Whitewater River, built in 1834, and 
forming part of the old National turnpike, was destroyed. 


THE RESPONSIBILITY FOR THE ATLANTIC CITY 
accident will probably have to be settled in the courts, 
unless the two railways concerned can reach an agree- 
ment as to the proportion of damage that will be borne 
by each. Nearly all the deaths and injuries were to pas- 
sengers on the Pennsylvania train; but the accident was 
caused by the engineer of the Reading locomotive. 


A SWING-SPAN BRIDGE WAS WRECKED at Mil- 
waukee, Wis., on Aug. 8, by being run into by the 
whaleback passenger steamer ‘‘Christopher Columbus.” 
The bridge is located at Buffalo St. It was being opened 
to permit the passage of the steamer, but the difficulty 
of manoeuvring the boat in the narrow channel was such 
that the vessel struck one end of the span when it had 
been swung about three-quarters open. The span was 
pushed off the turntable, and according to newspaper re- 
ports, narrowly escaped going over the side of the pier 
and into the river. The ‘‘Milwaukee Wisconsin’’ argues 
as the lesson of the accident, that swinging bridges are 
out of date as draw-spans over narrow channels. 
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A PECULIAR ACCIDENT occurred at the Brooklyn 
Navy Yard on Aug. 8. The caisson closing the entrance 
to dry dock No. 2 gaye way when the dock was empty, 
and the rush of water into the empty dock tore a half- 
dozen vessels loose from their moorings and did much 
damage to several of them. According to newspaper re- 
ports, some repairs were in progress on the interior of 
the caisson, and to facilitate the work a large proportion 
of the rock ballast with which the caisson is loaded had 
been removed, With the incoming tide, the buoyant ef- 
fect of the water on the outside of the caisson became 
so great as to lift it from its groove, and the water, which 
was 26 ft. on the outside, of course immediacely filled 
the dock. 
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THE SOUTHAMPTON-NEW YORK TRANSATLANTIC 
record was broken by the “St. Louis,’”’ of the American 
line, which reached Sandy Hook light-ship at 11.26 a. m., 
Aug. 7, having made the passage from The Needles in 6 
days, 2 hours and 24 minutes. The ship sailed 3,055 knots 
and made an average speed of 20.867 knots. The daily 
runs were, 477 knots, 519 knots, 530 knots, 520 knots, 
510 knots and 499 knots. The captain is said to have 
stated that there was a fog on two days lasting 16% hours 
and another when near New York of 5 hours, had it not 
been for which he would have made still better time. In 
the light of the above record of daily runs it can be appre- 


ciated how much (or little) a transatlantic greyhound slows 
down for fog. 
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A NEW TRANSATLANTIC FREIGHT STEAMER is to 
be built by the Hamburg-American Steamship Co.,and will 
be called the ‘‘Pennsylvania.’’ According to newspaper 
reports, it will have a length of 568 ft., beam of 62 ft. and 
42 ft. depth. Its displacement will be about 20,000 tons. 
It will be propelled by quadruple expansion engines of 
7,000 HP., and will carry 13,000 to 14,000 tons of freight, 
228 cabin passengers and 1,500 steerage passengers. It is 
claimed that she will be the largest freight steamer afloat. 

ONE OF THE NEW LAKE FREIGHT STEAMERS, 
which has just been put in service is ‘‘The Senator,” 
built by the Detroit Dry Dock Co., for the Wolverine 
Steamship Co. The vessel is 424 ft. long over all, 45 ft. 
6 ins. beam, and 28 ft. deep. Her tonnage is 4,048 gross 
and 3,178 net. She is driyen by triple-expansion engines 
with cylinders 22, 35, and 58 ins. and 44 ins. stroke. 
Forced draft is used and a speed of 14 miles an hour was 
made on the first trip. 
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EIGHT GAS-LIGHTED BUOYS are to be placed in the 
St. Lawrence River, between Ogdensburg, N. Y., and Cape 
Vincent. Each holds 176 cu. ft. and burns for several 
months without refilling. The buoys were furnished by 
the Safety Car Heating & Lighting Co., of New York city. 

PROPOSALS FOR EXTENDING THE HYDE PARK 
water supply tunnel at Chicago, are wanted until Aug. 18. 
The extension will be 7 ft. in diameter and 5,300 ft, long. 
Mr. Joseph Downey is Commissioner of Public Works, 


BIDS FOR SORTING THE RUBBISH of the city of 
New York, other than garbage, ashes and street SWweep- 
ings, are to be received by the Department of Street 


Cleaning, of which Col. Geo. E. Waring, Jr., M. Inst. C. 
E., is Commissioner, until Aug. 26. The material will 
be sorted at the yards of the department, as brought 


there by the department. The contract will run for a 


year and the contractor will pay for the privilege weekly 
in advance. 


——>—_____ 


A SHORE DRIVE FOR BROOKLYN is to be con- 
structed soon, after plans by Olmsted, Olmsted & Eliot, 
Landscape Architects and Engineers. It is said that the 
drive will be three miles in length, extending from Bay 
Ridge to a point near the U. S. Military Reservation at 
Fort Hamilton. Mr. Elijah R. Kennedy is president and 
Mr. Geo. Ingram is secretary of the Shore Road Commis- 
sion, whose office is at the City Hall, Brooklyn, N. Y. 
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LOCKS AND DAMS ON THE GREAT KANAWHA RIVER, 
W. VA. 


The Great Kanawha of West Virginia is one 
among the many navigable rivers of the United 
States which is being improved by the govern- 
ment under appropriations made in the River and 
Harbor bill, and expended under the U. S. War 
Department and its corps of engineers. The fig- 
ures and statements hereafter given will show 
that the money on this particular stream es- 
pecially, has been wisely expended, and the results 
attained are entirely satisfactory. 

This stream is a continuation of New River, 


FIG. 1.—LAYING THE [IASONRY FOR LOCK NO. 9, GREAT KANAWHA RIVER. 


ENGINEERING NEWS. 


the wall after the removal of the coffer dam, 
and the manner of setting stone with derrick 
boat. The material in this case is lowered onto 
barges instead of tram-cars and then floated to 
the point needed. Fig. 3 shows the lower end of 
the lock walls, part of the protection crib, and 
the commencement of the coffer for the first sec- 
tion of the dam, with dredges at work. This sec- 
tion is 270 ft. long, 97 ft. wide. The total length 
of dam when completed is about 500 ft. Fig. 4 
shows the completed coffer with channeler drill 
cutting trenches in the bed rock for anchor bolts, 
to be set about 9 ft. deep in concrete. 

All the locks below Charleston are uniform in 


Zimmerman, Truax & Sheridan, Contractors. 


which takes its rise in Watonga Co., N. C., and 
is joined by the Gauley, of West Virginia, near 
Kanawha Falls; 
mouth, where it empties into the Ohio River, 260 
miles above Cincinnati, is about 100 miles. The 
river flows through a fertile and picturesque re- 
gion filled with coal, salt and timber. 

Originally the stream could not be depended 
on for navigation purposes, as at some seasons 
of the year the water was extremely low and many 
snags and loose rocks were found in the channel. 

Something was done by state aid to remedy the 
trouble, but the results were very intermittent 
and unsatisfactory, as little could be accomplished 
except in high water. 

Finally, suitable appropriations were obtained 
and the government undertook, by means of a 
complete system of large locks and dams, to ob- 
tain a constant navigable depth of at least 6 ft. 
throughout the whole length of the river. This 
necessitated the building of ten locks and dams, 
and locations were selected at suitable points that 
would give the desired result. Dams Nos. Peay 
5, 6, 7 and 8 are already completed and in suc- 
cessful operation, and Nos. 9, 10 and 11, to com- 
plete the system, are well advanced, as shown by 
the illustrations. 

In January and February, 1893, the Engineering 
News contained advertisements for the work, and 
on Feb. 16 of that year the bids for lock and dam 
No. 9 were opened at Charleston, W. Va. Zimmer- 
man, Truax & Sheridan, contractors, of Duluth, 
Minn., were the lowest bidders, and a month 
later the contract for dam No. 10, situated 6% 
miles further down the river, was awarded to 
the same firm, and about the same time No. 11 
was also placed under contract with Mr. Thos. 
Mumford. 


The photographs herewith published were taken 
at lock 9, and gives a good idea of the progress 
of the work at each place, all being at practically 
the same stage of advancement. 

Fig. 1 shows the manner of conveying and lay- 
ing stone, prior to the removal of the coffer dam 
around the lock walls, by means of a tramway 
on the tipple shown on the land wall side of the 
cut. The stone and material, from the railway 
siding and stone cutting yard on top of the bank, 
are conveyed and then lowered by a derrick onto 
tram-cars which run on a track to the point of the 
wall where the material is needed. Fig. 2 shows 


the distance from there to its’ 


size, being 411 ft. in total length of masonry, 342 
ft. long between quoins and 55 ft. wide in the 
chamber between walls. The walls at Lock No. 
9 are 19 ft. above top of miter sill and 25 ft. above 
bed rock. Those at No. 10 are but 21 ft., as the 
bed rock lies higher. 

The approximate quantities for Lock and Dam 


Fig. 3.—Lock Nearly Completed. 


Vol. XXXVI. No. 7 
Stone Alling <iFiws chee .. 4,200 cu. yds. 2.00 8,400 si 
Riprap, hand-placed ... 38,000 ‘“* “ 3.00 9,000 | 
Paving eek coc me ean. LOO EE ee 5.00 5,500 — 
Timber, perm. const’n. .165,000 ft. B.M. 40.00: 6,600 
Bolt holes in masonry.. 6,500 lin. ft.. 30 1,950 — 
Motalteey cise sresteeoe-s wnt Gciaisteatatave $283,344 


The quantities at No. 10 are somewhat smaller, — 
the prices received averaging 744% higher, and 
the total building price was $232,44.. At No. 11, 
owing to increased depth of foundations, the © 
quantities are considerably larger, the total price 
amounting to a little over one-half million dollars. ! 

As regards the class of work, the courses of — 
masonry ranged from 1 ft. 6 ins. to 2 ft. 2 ins, | 


Coffer Bam for First i 
Section of Dam Begun. : 


in thickness, and the stones averaged about 1 cu, 
yd. Some of the larger ones, however, slightly — 
exceeded 2 cu. yds. in contents. The inside faces 
of the lock chamber were vertical and built of 
“point face’ and cut stone. The outside of the 
river wall was “rock face,’ with a batter of 3144 
ins. to the foot from foundation to the top of the 


is 


FIG. 2.—LAYING STONE FROM BARGES TO COMPLETE LOCK 


9, with contract price received, are given as fol- 
lows: 


Kind of work Approxi- 


Lock and dam 9: mate quantities. Bid. Amount. 
Grubbing and clearing complete....... $500.00 $500 
Crib logs in cofferdam.140,000 ft...... =a LG 23,800 
Sheathing <.ceaeaees 93,000 ft. B.M. 25.00 2,325 
Cofferdam filling....... 21,500 cu. yds. .65 18,975 
Excavation ..... Brace iaisiace 44000, 29255 -80 35,200 
Excavation, rock ...... S00" Ss 2.00 1,600 
Embankment ......... 4 0j;500. “Ss 5D 5,775 
Puddling ac ceeeeeesas) 11.000. ee 2.00 2,600 
Concrete ass se nmeo Seer 000. Sas 6.75 16,875 
Backing masonry ..... wt, 950 | Se Ut 9.00 53,550 
Rock-face masonry .... 2,970 ‘* ‘ 11.00 32,670 
Pointed-faced masonry. 2,200 “ “ 13.00 28,600 
Cut-stone masonry .... 450: “Seees’ 18.00 8,100 
Dlligidare ater S Si detieee steince sets 520° \“S ass 17.00 8,840 
QUOINS |... scciencncese sa 16. 24.00 1,824 

arate mele eietete’'s S70. ‘ae 18.00 15,660 


Coping .... 


coping. The wall facing the land was made of | 
selected backing, with each course set in from 5 
to 7 ins., according to the height of the course. 
Immediately back of this wall was a rock drain, 
3 by 8 ft., extending the whole length of the wall 
and intended to carry off the surface seepage and 
the water of some springs. The outlet was in 
the lower wing wall. The bed rock, especially at 
Lock No. 9, was very hard and uneven in places, 
and the projections were all carefully removed 
and the foundation stone well fitted to the level 
surface, so as to prevent water coming through 
under the wall. Sheet piling and clay puddle were 
required to cut off water from springs in the bank 
and the quicksand that came with the water, i 


August 13, 1896. 
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Work was commenced at each place at about the 
same time, in July, 1898, and has been continued 
without stoppage to the present, except when in- 
terfered with by floods, or bad or frosty weather. 
No masonry is set after frost appears and the 
open season generally commences about June 1 
and ends the latter part of November. No fatali- 
ties have occurred and but few minor accidents 
since the work was started. 

Owing to the liability of sudden and violent 
rises in the river, the coffer dams used are made 


ing by a Lidgerwood cableway having 2%-in. 
main cable, the distance between towers being 
1,505 ft. The lowest part of the cable, without 
load, is 94 ft. above low water and it carries a 
maximum load of 4 tons and has worked very 
satisfactorily. 

The stone used is a native sandstone, obtained 
chiefly at Lottes, W. Va., near the river, 20 miles 
above Lock 9. Stone for the other locks previously 
built has also been obtained at that point or else- 
where near the river, and has generally been 


FIG: 4.—COFFER DAM COFMPLETED AND PUMPED DRY, AND WORK IN PROGRESS ON DAM FOUNDATIONS. 


unusually strong; that at No. 9, enclosing the 
lock walls, is 542 ft. long up and down stream 
with shore ends 114 ft. each, wr 770 ft. in total 
length, and 21 ft. high above bed rock. It is 
made of rough green timber about 7 ins. in di- 
ameter made into cribs heavily drift-bolted, 16 
ft. wide and 21 ft. long. It was sunk in sections to 
bed rock, the trenches having been excavated by 
dredging, and the cribs then filled with heavy 
dredged material, sheathed with boards and 
banked with clay and gravel to a natural slope. 
The banking and filling are then riprapped on top 
with rough stone to protect them from the wash. 
Built in this manner they have never given trouble 
although subjected to the most extreme tests. In 
the fall of 1893 the dam was flooded and pumped 
out five times, and on one occasion, in 1894, there 
was a rise of 19 ft. in as many hours, causing 
heavy currents but resulting in no injury what- 
ever to the coffer dam. 

The plant used by Zimmerman, Truax & Sheri- 
dan consists of: 

1 Bucyrus 2-yd. dipper dredge, having steam 
speed hoists, independent swinging engines and 
steel boom; 1 Marion, O., 14%4-yd. dipper dredge; 
1 Wardwell channelling drill; 1 Sergeant-Inger- 
soll steam drill; 1 Lidgerwood carrier, 200 ft. 
span, used at quarry to convey and load stone 
on railway cars for transportation; 38 steam der- 
ricks or crane boats with 70-ft. booms; 2 large 
dump scows; 2 pumps, boilers and engines, with 
Baldwin’s Centrifugal pumps; 8 working barges; 
2 blacksmith and machine shops; 2 commissary 
stores; side tracks; cement houses, etc.; 25 der- 
ricks, either steam or doubledrum boom-hoisting 
horse power. In connection with this plant over 
five miles of %-in. galvanized iron guy line and 
steel hoisting line were used. The wire rope was 
purchased principally from Jno. A. Roebling & 
Sons, and derrick fittings, engines. and horse 
powers from the American Hoist & Derrick Co., 
St. Paul, Minn. 

At No. 11 the lock is on the opposite side of 
the river from those at 9 and 10, and the material 
is carried across the stream from the railway sid- 


satisfactory to the engineers as to strength and 
wearing qualities, but some difficulty has lately 
been found in fully satisfying the authorities. 
This is caused largely by the requirements for 
coping stone, which are of large size, as_ be- 
tween the gate recesses on both walls for a dis- 
tance of about 600 ft. all headers are used, none 
less than 2 ft. 6 ins. wide, 1 ft. 6 ins. thick, 6 ft. 
long on lock wall, and 6 ft. 11 ins. on river wall. 
These must be verfect in weight and texture and 
without flaw or defect. 

The inspection and management of all the work 
has been under the immediate supervision of Mr. 
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one barrel or 300 Ibs. to 254 yds. of masonry, and 
all the work has been first class in every par- 
ticular. 

The dam used, except at Nos. 2 and 3, which are 
fixed or stationary, is the Chanoine wicket type, 
operated by trestle service bridges.- The sills of 
the navigation pass are from 12% to 13 ft., and 
the sills of the weir from 5 to 9 ft. below upper 
pool levels. They have worked satisfactorily and 
with comparatively small expense. These dams can 
be lowered when the stage of water in the river 
will suffice over the shoals, this making an open 
river when the water is high enough. 

The obstruction on account of ice averages but 
9 days per year; while in some of the recent floods 
it was found impossible to ship full loaded coal 
barges drawing 6 ft., more than 100 days in the 
year. On the completion of the contracts herein 
mentioned thiS delay will be entirely obviated and 
a constant gage of at least 6 ft. will be maintained 
and with it a proportionate increase in the river 
traffic which for 1894 is itemized as follows: 


Articles. Quantity. Tonnage. 

COALS Sepalertalevens wera ayareparnie 25,821,000 bush... 1,082,840 

MTN DOD es cteieinias of salts 6 4.5, 5 19,648,000 ft. B.M. 32,920 

StAVeEHT OB Var taccr one ce HOL, OOO. So. st. 1,500 
"BAN HQERA selects: tence os) aati oie 880 cords... 
FLOOD “POLEM a do,s = viva: 4'sii0.0 115,000 .....:.~- 
Railroad ties, oak ....... 580,860 ....... 
Shingles jivicscscceacces s DOCTOOO waces 
Bricks atu delereleterse oat ola e'h acd 888,000 .....). 
Salt 2 ecttaadeg uae aie,n aceleees 3,180 bbls... . 
Merchandise and produce on steamboats..... 
Totals, USO4s aac s cele «o's olalo isc: sle'a}e calvin sbetevel 


Total tonnage. 

1890 (report of Chief of Engineers, p. 

L8OL C= is a os a int 

1892 (. ‘* Som Sh SS 53 Oger 

1893: ¢" “ bh oH = Se : 

There has been an increase, since 1877, 
637,000 bushels of coal alone. 

The total expense to the government for the 
completed work, including superintendence and 
operating expenses, will approximate $4,000,000, 
and the expense of operating and keeping each 
lock and dam in repair will approximate $2,700 
per year. 

For information contained herein we are in- 
debted to the reports of the engineers having this 
work in charge, and to the contractors for the 
material from which our illustrations are pre- 
pared. 
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REDUCTION OF THE WEIGHT OF RECIPROCATING 
PARTS IN LOCOMOTIVES.* 


(With inset.) 


It is not the intention of your committee to discuss ex- 
tensively the necessity for reducing the weights of recip- 
rocating parts. While locomotives were yet light in 
weight, and low boiler pressures and moderate speeds 
were the rule, the effects of improper counter-balancing 
were not serious, and consequently the matter received 
but scant consideration. 

The great increase in the size and weights, and also 
in the boiler pressures of locomotives which had been 
made during the past ten years, to meet the demand for 


fo 
3 


paras > 
he pav-&\-—\-- 
Eiiphti aid Qe5 


ThisCrib sy, 
The Toe of the 


J 

i] 

t 
el 


2-5 


eae 55 Ytmesemms > 


Heavy Timber Crib 
| gt Paved onftopwith 
Heavy cut stone 


r 
1 
1 
b-4 
! 


73 0" 


FIG. 5.—PLAN OF LOCKS NOS. 9 AND 10, GREAT KANAWHA RIVER. 


A. M. Scott, M. Am. Soc. C. E., Resident Engineer, 
Charleston, W. Va. There has been a rigid en- 
forcement of specifications and close attention 
to minor details The chief inspectors in imme- 
diate charge of construction at the different points 
are Thos. E. Jeffries, C. E., and J. R. Myers, for 
Lock 11. A, M. Campbell, C. E., and Saml. Camp- 
bell, for Lock 10, and R. M. Stephens and Walton 
Venable for Lock 9. 

The cement used is the Ulster Co. brand, or 
Hoffman brand of Rosendale, mixed 2 parts of 
sand to 1 of cement, except in foundations where 
it is used 1 to 1. Coping and cut stone were cut 
to %4-in. joints; other face stone to %4-in., and 
backing-bed and outside vertical joints to 1 in. 
The average amount of cement used was about 


greater hauling capacity and higher speeds, has made it 
necessary to largely increase the size and strength of 
most of the parts. The increase in mass and strength has, 
perhaps, made the locomotives more capable of absorb- 
ing without injury to themselves, the greater portion of 
the disturbances caused by the reciprocating parts, but 
the numerous reports of damaged tracks, bent rails and 
broken bridges that have been caused by badly balanced 
engines, the now common practice of high maximum 
speeds and the introduction of the compound locomotive, 
with its large reciprocating weights, have all served to 
attract attention to this subject. 

The result has been that probably during the past few 
years more thought and study has been given to this 


*Report of a committee of the American Railway Mas- 
ter Mechanics’ Association, presented at the Saratoga 
convention, 
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subject of counter-balancing than in all the previous his- 
tory of the locomotive. That the matter has received 
careful attention is evidenced by the able reports that 
have been made to this Association and the yaluable papers 
that have been read before the railway clubs and other so- 
cieties,as well as the numerous articles that have appeared 
in the technical papers, so that the whole question is 
to-day better and more generally understood than ever 
before, and there is no point that has been more clearly 
brought out than that of the great desirability of reduc- 
ing the weight of the reciprocating parts to the lowest 
possible limit consistent with necessary strength. ; 

In seeking to accomplish this there are but two con- 
ditions that can properly be considered—material and de- 
sign—and we shall consider them as applied to the parts 
under discussion. 


Pistons. 


The use of cast iron for pistons has been almost univer- 
sal in this country, principally because they can be easily 
and cheaply made of this material, and also because of 
the low cost of maintenance and renewal. Cast iron is 
not only relatively a weak metal, but the stresses due to 
uneven contraction in cooling necessarily compels de- 
signers to make cast-iron pistons stronger than would 
theoretically be needed to resist only the external forces; 
also, in spite of the many advantages cast iron has over 
other iron and steel for piston material, the allowable 
stress cannot be great. A comparison of the relative 
strength and cost of mild or soft steel and cast iron 
would seem. to indicate that the substitution of steel, 
either cast or in plate form, forged or pressed, or per- 
haps a combination of both, would offer the most prac- 
tical solution of the problem of how to effect a saving 
in weight here without unduly increasing cost; and your 
committee find that much progress has been made in the 
use of this metal for pistons, and in most cases a large 
reduction in weight has been the result. 

In design, the single plate form seems thus far to have 
been the most in favor, and undoubtedly this type permits 
of the greatest possible reduction in weight consistent 
with a proper degree of strength. For very large pistons 
for the low-pressure cylinder of compound engines, it is 
certainly to be preferred to any type that has yet been 
brought out. Three forms of this kind of 
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KK piston are made, viz., with central plate, 
N a very good example of which is shown in 
\ Fig. 1; the side plate as per Fig. 2, and 
the inclined, or Z form, as per Fig. 3. 
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A modification of the side plate is heavily 
dished and provided with a cast-iron rim, 
as shown in Fig. 19. 

Although the single plate solid-cast or 
forged steel piston probably presents the 
best form for combining strength and light- 
hess, the wear between piston and cylinder, 
due to the greater coefficient of 
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friction, 


Pis- Presents an objection to its use which it has 
ton for Lo- been sought to. overcome in various ways; 
comotives. and further, when the cylinder has 


been worn to such an extent that reboring is necessary, 
and the piston is consequently too small, your com- 
mittee could not learn that any satisfactory method had 
yet been devised for enlarging it, consequently the whole 
piston must be thrown away. Several plans have been 
tried for providing the rims of steel pistons with a bear- 
ing surface of metal having better wearing qualities and 
that would be less liable to damage the cylinder than 
steel. In some instances the surface of the rim has been 
tinned all over to a depth of 1-16 or % in., but the tin 
does not hold well. In the piston shown in Fig. 4 the 
Richmond Locomotive Works has tried grooving the rim 
as shown, and then filling the grooves with tin, but this 
was not a success. Brass or bronze has been cast in 
the grooves, putting in a section, allowing it to cool, and 
then burning or casting on another section, thus pro- 
viding for shrinkage. This plan has proved more success- 
ful, but owing to its necessary limitations, large wearing 
surfaces cannot be obtained; and the wear is consequently 
rapid, and repairs must be frequently made. In the piston 
designed by Mr. F. J. Cole, for the Baltimore & Ohio 
Railroad, and shown in Fig. 3, the two packing rings 
are made quite wide, but while they would possibly better 
miect the requirements for wear, such wide packing rings 
are usually consid>red objectionable. 

Fig. 5 shows a Z plate piston made by the Rogers Lo- 
comotive Company, in which the wear seems to be very 
Well provided for. It is designed for compound loco- 
motives with 19-in. or 20-in. diameter horse-power, and 
29-in., 30-in. and 31-in. diameter low-pressure cylinders, 
These all have a cast-iron “carrying-ring.”’ AA, as shown 
on their face. The piston is turned to shape to receive 
this ring, and the latter bored to fit, sawed through at 
one place, sprung on and secured from turning by %-in. 
copper riveis. The grooves for packing rings are then 
trued up to size, the edges of the carrying ring A furnish 
in part the bearing for the inner edge of the packing 
rings. As A is slightly larger in diameter than the flange 
of the piston, at the outer side of the packing rings, the 
cast steel part will not touch the cylinder unil A is 
worn down about 1-16 in.; A can then be turned with 
its-worn face to the top by removing the copper rivets 
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and putting in new ones, their holes being drilled by 
templates to match again when A is turned 180°. 

Weight of 20-in. diameter piston, with rcd, Fig. 5, 
358 lbs.; 31-in. diameter, complete with rod, 535 lbs. 

Figs. 6 and 7 illustrate a very handsome, strong and 
light design for cast steel single plate pistons, and which 
is used in Class ‘‘K’’ two-cylinder compound built by the 
Chicago, Burlington & Quincy Railroad. Eccentric spring 
packing rings of cast iron are lined solid on the bottom, 
12 ins. of the circle in high pressure cylinder, and 18 
ins. in the low pressure cylinder. The low pressure piston 
rod is extended through and supported by the front cylin- 
der head. To reduce as much as possible the weight of 
this extension it is made of steel pipe, which is internally 
threaded and screwed on to a short extension of the rod. 
These pistons were designed for 180 lbs. steam pressure, 
and weigh as follows: 


Weight 20-in. cast steel piston (Wig. 6)... 221 lbs 
of DISCO TLOG' Maleleve s.< 2 ls | sietelatal wekers ers E 94 <“* 
fs SULT RG ete ohare fos. «:sistaletarmataterenster siete Sieiee che aD ees 

UREN ed. bbs, boson’ AEE, sais, acum Meera ce Garros ao 820 lbs 

Weight 29-in. cast steel piston (Fig. 7).......... 395 Ibs. 
es BOL STOR ma sreicc tals, 5, «06 mhoel/atesoie\'a-cleualeretems tele eaten we 
sf hollow extension rod ...... Diagave tennis veletecere 46 “ 
< OeAM MUG est mrstsrecess. « sraumel ee aetete rerare nena arene eed 

TOtali\s caaserereausiiaeatestewe\s cis beleRetoecieretoiae eileen 540 Ibs. 


The Pennsvlyania Railroad has designed and is using 
a piston which is shown by Fig. 19, and which is a com- 
bination of a single plate, dished in shape, cast or forged 
steel, and a cast-iron rim secured to the plate by counter- 
sunk head screws. The rim is made much the widest at 
the bottom, where it bears on the cylinder. This design 
combines the lightness and strength of the Z-plate, with 
the additional advantages of a good wearing surface and 
ease of renewal. 

One objection to this design is. that if great care is 
not exercised in fitting up the pistons, there may be leak- 
age around the bolts. The rings must be nicely fitted and 
drilled to jigs, holes tapped and bolts well threaded and 
made steam tight. After bolts are screwed up, they should 
be tightly riveted up, care being taken that they are not 
loosened in the operation. These pistons have been in 
service about two years with good results. 

The designs in single-plate pistons, which haye been 
mentioned and illustrated, have been made principally for 
high speed and high pressures, and are given as good ex- 
amples of what can be done where it is very desirable 
to reduce the weight to the lowest possible limit con- 
sistent with strength, the question of. cost being sec- 
ondary. With this type of piston, in order that the clear- 
ance spaces may not be too great, it is necessary that the 
shape of the cylinder heads should be made to conform 
to that of the piston, and it is recommended that the 
surfaces of pistons and cylinder heads should be turned 
all over, although this is not absolutely necessary, pro- 
viding the work of casting and fitting up the parts is well 
done. 

There are many who favor the bull-ring type of piston, 
because they believe that this form, while presenting good 
wearing surfaces to the cylinders, also enables the wear- 
ing parts to be easily and cheaply renewed, and repairs 
can be quickly made. Also this type enables the Dunbar 
or other sectional packing rings to be used; further, with 
this form of piston, as with solid piston, it is not neces- 
sary to cast irregular-shaped and excessively heavy cyl- 
inder heads, and the clearance spaces are more easily 
regulated. By the use of steel this type of piston can be 
much lightened. Fig. 8 shows a design of steel piston ot 
the bull-ring type, which has been successfully used in 
engines built by the Schenectady Locomotive Works. Re- 
ferring to the design, Mr. A. J. Pitkin, the superinténd- 
ent, says ““‘We make extensive use of the I-section form 
of piston (Fig. 9) where roads desire solid heads. When 
the separate bull-ring and follower type of piston is de- 
sired, we are using the design shown (Fig. 8), making 
the spider and follower of steel, and we have found this 
makes a very strong and light piston, and one which gives 
good satisfaction in service.’’ 

The weight of piston and rod in Fig. 8 is 318 lbs., in- 
cluding rod and nut; weight of piston and rod, Fig. 9, 
299 Ibs. 

Fig. 10 shows a 20-in. solid or box piston, blue print 
of which was furnished your committee by the Norfolk & 
Western Railroad. This is made of malleable iron, and is 
very interesting as showing the possibilities of the appli- 
cation of malleable iron in the construction of light pis- 
tons. The report of Mr. G. R. Henderson, mechanical 
engineer of this road, to Mr. R. H. Soule, superintendent 
of motive power, copy of which was sent with blue print, 
gives results of a test made of this piston in comparison 
with a solid-cast iron piston. Report states that pressure 
was first applied to center of malleable portion to try 
strength of brass retaining ring, and at seventy-eight tons 
on wheel press the outer cast iron wearing ring broke, 
the malleable iron center being only slightly damaged at 
edges. The piston was then put on wheel drop, supported 
on a cast-iron ring around the outer edge, given fifty 
blows with 140-lb. drop falling 12 ft. This merely curled 
up the edges somewhat, and it was then taken to a cast- 
ing breaker and given one drop of 5 ft., one of 8 ft., one 
of 12 ft., and two of 18 ft., when it broke badly. The 
solid cast-iron piston cracked at ten blows of a 140-lb, 
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drop, and went all to pieces on the fourteenth blow, show- 
ing that the malleable piston was much the stronger. In 
service the pressure tending to force off the outer ring 
would only be the steam pressure multiplied by the 
area, about 15,000 lbs., which gives a factor of safety 
for that portion of about 10. The cast-iron p’s‘on 
weighed 25714 lbs., while the composite weighed but 187% 
Ibs., a gain of 70 lbs. Mr. Henderson thinks that this 
type, having shown such remarkable results, can be still 
further reduced in thickness, thus further reducing the 
weight, and he expects to make other experiments with 
this end in view. 

Fig. 11 shows another type of malleable fron piston, 
blueprint of which was received by your committee from 
the South Carolina & Georgia Railroad. Two of these pis- 
tons were placed in a 17 x 24-in. passenger engine about 
four months ago, and have given good results; have been 
removed on two occasions for examination and found in 
good condition, and contained no condensed water. The 
weight of piston, with rod, is 175 lbs. as against 265 lbs. 
weight of old rod and piston of the bull-ring and follower 
type. This is a difference of 90 lbs. for each piston, a sav- 
ing that would seem to argue well for the further use of 
this material for pistons. 


Piston Rods. 


Piston rods have always had a circular section, and no 
other section can be had as good for the same purpose, 
Iron has been very largely replaced by steel. The only 
way that the weight of this part can be reduced is to 
make the rod hollow, plugging the ends to prevent steam 
from coming through. A design for hollow rod is shown 
in Fig. 12, and is submitted by the Schenectady Loco- 
motive Works, which states that it has not yet used this 
design. Its latest practice is to make the ends or fits 
larger than the body of the rod, which enables it to 
make the rod lighter than if the crosshead fit was made 
in the usual way, and also diminishes the risk of break- 
age. This practice, in connection with the hollow rod, 
would give the lightest possible form. We find that it is 
now the almost universal practice to secure the piston 
to the rod by a single nut, instead of keys or pins, as was 
formerly done. This is no doubt largely due to the increase 
in steam pressures which has been made during the past 
few years, and which has rendered desirable a safer and 
more reliable form of construction. 

Mr. E. M. Herr, assistant superintendent of motive 
power, Chicago & Northwestern Railway, sends drawing 
of piston rod used on that road, and which has crosshead 
fit 31% ins. diameter, while body of rod is 3% ins. diame- 
ter, and says: ‘“‘This is not only done to lighten the rod, 
but to make it stronger where the strength is needed.” 
He also says: “‘I am of the opinion that with the proper 
material we can use hollow rods to good advantage, and J 
am now looking this matter up with a view of trying a 
set experimentally.’’ 

Crossheads, 


The substitution of steel for cast or wrought iron would 
seem to offer the most promising method of reducing the 
weight of crossheads, and your committee finds that in 
several recent designs for high-speed locomotives, as well 
as heavy freight locomotives, this metal has been em- 
ployed with good results. Fig. 18 shows a design of 
crosshead of the four-bar guide type, which is probably 
as light as it can bemade. This crosshead weighs 158 ibs. 
and has been successfully used in passenger engines built 
by the Schenectady Locomotive Works, and which have 
19-in. cylinders, boiler pressure 190 Ibs. 

It consists of one steel casting, and the wings and wrist 
pin are hollow. The wearing surfaces are faced with 
cast iron gibs, with bosses fitted accurately by templates 
to the body of the crosshead, and held by brass rivets. 
The very light and strong crosshead shown in Fig. 14 
is used by the Pennsylvania Railroad in their Class ‘“‘L” 
high-speed locomo.ives; cylinders 18% ins. diameter, boiler 
pressure 185 lbs. It weighs 146 lbs., and is used in con- 
nection with a single cast-iron box or enclosed guide, 
The wearing surfaces of the crosshead are lined with tin 
about %-in. thick. As these surfaces are very large and 
well protected from dust and cinders, the wear is slight. 
The pin can be removed when necessary for trueing up 
or to disconnect for any purpose. This also permits of the 
use of the connecting rods with solid front ends, or with- 
out straps and bolts, thus further reducing the recipro- 
eating weights. 

Fig, 15 shows a cast steel crosshead weighing 150 Ibs., 
used by the Norfolk & Western Railroad in its Class 
“D” engines, cylinders 19 ins. diameter, steam pressure 
150 Ibs. It is for four-bar guides, and the wearing sur- 
faces are faced with white metal. The wings are cored 
out to lighten them. This crosshead, though light, seems 
to be of ample strength for the work required, and could 
perhaps be made still lighter. 

For freight engines a very good design of the Laird 
type is shown in Fig. 16. It is made by the Rogers Loco- 
motive Company. It weighs 198 lbs., and is designed for 
20-in. cylinders and boiler pressure of 175 Ibs. The body 
is a steel casting with a cast-iron block for wearing sur- 
faces on guides. Referring to this type of crosshead, the 
superintendent, Mr. Wells, says: 

“We do not advocate the Laird type for engines that 
make anything like high speeds, for the reason that the 
center of gravity of the crosshead is too far above the 
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Fig. 16. Crosshead for Laird Guide, Weignt, 198 Ibs., 
Rogers Locomotive Works. 


Fig. 10. 
Malleable Iron Box Piston, 
Diameter, 20 ins., 
Weight, 18714 lbs., 
Norfolk & Western R. R. 
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Fig. 14. Crosshead for Single Bar Guide, 
Penna. R. R. 
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center of the rod (it is out of balance), but for slow or 
moderate speeds it seems to give good results in practice.’ 

The crosshead shown in Fig. 17 is used by the Pennsyl- 
yania Railroad in their new type of mogul heavy locomo- 
tive for fast freight. The compound locomotives of this 
type carry 205 Ibs. pressure, and the simple 180 Ibs. The 
cylinders of the former are 20 ins. and 30 ins. diameter, 
and of the latter 19 ins. diameter. The crosshead is ali 
cast steel and weighs 296 lbs. The bearing surfaces are 
all lined with block tin. The shoes are drilled with jigs, 
and other shoes can be quickly substituted when neces- 
sary to retire them. ; 

This crosshead is a very good example of what can be 
done by the substitution of steel for iron, the comparison 
of the design with the Class “‘R,’’ having same tyre 
crosshead, but made of wrought and cast iren, anid 
which is given in Table I., gives a reduction in weight 
of 108 lbs., with a difference of 14,141 ibs. total piston 
pressure in fayor of the Class ‘‘R.” 


Main Rods, 

In main rods, as now used on locomotives for very high 
speeds, and which are subject to the stresses due to the 
up-and-down motion at 400 or more revolutions per min- 
ute, it has been found necessary to place the metal where 
it would be most effective. This is undoubtedly the I 
section, with broad top and bottom, and substituting steel 
for iron, the allowable stresses are somewhat greater, 
and the web and flanges can be made thin, which has the 
effect of considerably reducing the weight. Your com- 
mittee believe that main rods of steel and of properly 
designed I section, and of solid front ends, will provide 
about as much reduction in reciprocating weight as can 
be had from this source. 

An excellent example of this type of main rod is shown 
by Fig. 18, and which is used in the Class ‘‘L’’ locomotive 
of the Pennsylvania Railroad. 

The drawings accompanying the report, and which illus- 
trate the Pennsylvania Railroad practice, have been fur- 
nished your committee by Mr. F. D. Casanave, general 
superintendent of motive power, who also sends in addi- 
tion the accompanying table, which gives a comparison 
of the weight of reciprocating parts for the Class ‘‘P”’ 
18%4-in. cylinders, 160 lbs. pressure, and the Class ‘“‘L”’ 
18%4-in. cylinders, 185 lbs. pressure, parts of which are 
shown in Figs. 14, 18 and 19. Also a comparison between 
their Class’ ‘*‘R’’ consolidation freight engine, 20-in. cyl- 
inder, 140 Ibs. pressure; and the mogul freight engine, 19- 
in. cylinder,205 Ibs. pressure, Figs. 17, 18 and 19. It will 
be seen that, notwithstanding there 1s a very decided in- 
crease in piston pressure of the Class ‘‘L’’ over the Class 
“Pp” and in the mogul over the Class “‘I,”’ in both cases 
there is a large reduction in the reciprocating weight. 


Comparison of Weights of Reciprocating Parts, P. R. R. 


Locomotives. 

Class of engine. Ab ede lak “RR.” Mogul. 
Main rod, front end.... 144% 121 ney GS 103% 
Crosshead, complete... 174 146 277 269 
Piston androd,complete. 310 26914 368 324 
Total reciprocating wt. 628% 586% 816 69746 
Total piston pressure..43,0U8 49,729 48,992 58,123 
Piston pressure per lb. of 

reciprocating wt..... 68.4 92.7 53.9 83.3 


Your committee has endeavored to give some of the 
lines that can be safely followed in reducing the weight 
of reciprocating parts, and it may be said that in all the 
designs, drawings of which are shown, the expense of pro- 
duction, and possibly of repairs, are considerably greater 
than with the heavier designs made largely for cast and 
wrought iron, but it must be borne in mind that these 
designs were adopted principally because of their low first 
cost and cheapness of maintenance, and the question of 
weight was considered of secondary importance, and your 
committee has not been able to learn of any method of 
design or construction that has yet been brought out 
by means of which the weight of reciprocating parts can 
be very materially reduced without entailing considerable 
increased cost over former methods of construction. 

H. D. Gordon, C. F. Thomas, C. G. Turner, T. A. Lawes, 
John A. Hill, Committee. 
——— 


THE LINK MOVEMENT ENGINE. 


The accompanying diagrams illustrate a curious 
mechanical movement adopted in a steam engine, 


Pig. 1 and Fig. 2.--Diagrams of the Motions of Chapman’s 
Link Movement Engine. 
Built by John Milne & Son, Edinburgh. 


which was recently described in ‘“‘The Engineer” 
(London). Tle engine is patented by Mr. G. Chap- 
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man and was constructed by Messrs. John Milne & 
Son, of Edinburgh. The object of the inventor is 
to dispense with connecting rods, and thus to pro- 
duce a very compact engine. The engine has two 
eylinders placed at right angles with each other, 
each cylinder in the actual engine being inclined 
45° from the vertical, instead of one being verti- 
cal and the other horizontal, as in the diagrams. 
“The Engineer” describes the engine as follows: 

Roughly speaking, the two pistons move diagonally, 
and cross and recross midway at every stroke, a link, 
half the length of each, connecting them; a pin at each 
end of the link passing through the crossheads forms 
the respective cranks, and circular motions cause the 
rotation of the shafts, the pressure on the slippers being 
reduced to a minimum, 

It is a known geometrical fact that any point in the 
circumference of a circle revolving on the inside of an- 
other of double the diameter will describe a straight line. 
Mr. Chapman’s engine utilizes this principle in a way 
that will be readily understood by the aid of the two 
small diagrams annexed. Fig. 1 shows the pistons at 
the ends of their strokes, and Fig. 2 skLows one at half 
stroke. The crank length is from A to B, or half the 
diameter of the virtual circle within which the crank 
pins revolve. Any of our readers accustomed to geo- 
metrical work will see that this is an extremely pretty 
parallel motion without further description. The details 
of the engine have been very neatly worked out. It is 
not possible to dispense with guides, because the pres- 
sure on the piston varies. But Messrs. Milne say that a 
new engine which they have tested gave about 78% of 
its indicated power on the brake at 180 revs. per 
minute. This, for a small engine, with cylinders only 
5 in. diameter by 10 in. stroke, is very good work. 

The cranks are side by side, the flying crank C, Fig. 2, 
acting like an ordinary drag link. This seems to us to 
be a very meritorious attempt to solve a_ difficult 
problem. 


ert 
THE ADVANTAGES OF RIBBED GLASS AND OF WIRE 
GLASS. 


Some very interesting experiments were carried 
out some time ago for the Boston Manufacturers’ 
Mutual Fire Insurance Co., which showed that 
ribbed glass gave far better illumination in a room 
than ordinary smooth glass. The tests were made 
by Prof. Chas. L. Norton, of the Massachusetts 
Institute of Technology, and the following was his 
report: 

The glass experimented upon was furnished by the Bos- 
tion Plate and Window Glass Co. It included ribbed or 
fluted glass of four grades. No. 1 was 3-16-in. thick and 
had four ribs to the inch; No. 2 was %-in. thick and had 
11 ribs to the inch; No. 3 was %-in. thick and had 21 
ribs to the inch, and was of a strong greenish tint; No. 4 
was same as No. 8, but was nearly colorless; No. 5 was 
\Y-in. thick rough plate; No. 6 was %-in. thick white 
cathedral; No. 7 was \4-in. thick white endoyance; No. 8 
was single-thick ground glass; No. 9 was yellow tinted 
plain glass. 

Photometric comparisons of the intensity of the light 
from two windows similarly situated, one glazed with 
plain glass and the other with ribbed glass, show a dif- 
ference of from 50 to 200% in favor of ribbed glass. The 
ribbed glass, No. 4, the best of those tested, transmitted, 
with ribs horizontal, in a direction perpendicular to its 
plane, 2.9 as much as plain glass, and in a direction 
30° to the right and left, 2.5 times as much as plain glass, 
and in a direction 60° to the right or left, 1.9 times 
as much light as plain glass. 

It may be well at this point to describe briefly the distr1- 
bution of light in a room when illuminated through or- 
dinary window glass. In both fair and cloudy weather 
the general resultant direction of the light entering 
through a window is downward, ordinarily at an angle of 
40° or 50°. The brightest portion of the room is there- 
fore the floor in front of the window. As a floor is not, 
as a rule, a good reflecting surface, a large amount of 
light is absorbed there and lost. Such light as is re- 
flected goes upward and backward toward the ceiling. 
Such light as falls on the wall spaces between the win- 
dows must therefore be mainly light which is diffusely 
reflected from the floor and objects upon it. Early in the 
morning and toward evening the angle of the incident 
light with the horizontal is less, and the light therefore 
penetrates further into the room, but the wall spaces be- 
tween windows gain but little by this greater obliquity. 

If panes of ribbed glass be substituted for the plain glass 
the bright spot on the floor in front of the window disap- 
pears, and the entire floor, walls, and ceiling appear of 
sensibly the same brilliancy. The action of the ribbed 
glass appears to be prismatic, the greater part of the light 
falling on the ribbed glass at any point being refracted 
and spread out into a fan-shaped beam lying in a plane 
nearly perpendicular to the plane of the glass and to the 
direction of the ribs. This being recognized as the prob- 
able action, photometric measurements of the intensity 
were made at a distance of 8 ft. back of the glass in a 
horizontal plane, at five angles in this plane. 

Two panes of glass whose relative merits were to be 
compared, were set one above the other in a large window 
having a southern exposure. On the inside, with the panes 
for centers, were built two rooms, semicircular in plan, 
and each about 3 ft. high and 8 ft. radius. Outside the 


rooms was a photometer room entirely enclosing both. 
The panes were 18 ins. square. At corresponding points 
in the two rooms holes were cut in the side walls and 
disks of semi-transparent membrane, ground glass or 
paper were placed over the holes. One hole was directly 
opposite the pane and the others were at 30 and 60° to the 
right and left. The holes in the lower room were directly 
under those in the upper room, and by means of a system 
of mirrors any two corresponding disks could be viewed 
side by side. If one disk was brighter than the other, the 
corresponding pane was obscured by a shutter sliding 
across it until the disks appeared equally bright. The 
amount of light falling upon the two disks now being the 
same, the amount transmitted per unit of area of the 
glass is inversely as the area exposed. 

It must be distinctly understood that I do not mean 
that this gives the amount of light actually passing 
through the glass, but simply the amount which passes 
through in such a manner as to be available at the disks. 
Thus, if half of the ribbed glass pane has to be obscured 
in order to equally illuminate two corresponding disks, 
the ribbed glass is transmitting to the disk twice as much 
light per square inch as is the plain glass, and hence of 
two equal windows the ribbed glass window would give 
to objects situated in the general direction now occupiea 
by the disk twice as much light as the plain glass window. 

None of the other samples gave such efficiency as did 
the ribbed glasses, the fine-ribbed, No. 4, being the best. 
It was found that the effect of having the ribs horizontal 
was to give an increase of light at the middle hole, and a 
less increase at the sides. Whereas the vertical ribs gave 
a greater increase at the sides and a less increase at the 
middle. The horizontal ribs tend to throw the light which 
would otherwise fall to the floor straight ahead far into 
the room, while the vertical ribs spread out the light on 
both sides. It is, however, useless to discuss the measure- 
ments of the distribution with horizontal ribs, as the 
brillianey of the glass itself is then so great as to be 
unbearable, rendering its use in this position out of the 
question, for most purposes. 

The diffusion of heat was much the same as the dif- 
fusion of light. There was no spot where the heat rays 
from outside streamed directly in when ribbed glass was 
used, and objects near the window were cooler than when 
plain glass was used by from 4 to 15° F, However, the 
ribbed glass itself is hotter than the plain glass and the 
temperature of the air in the two cases was not sensibly 
different. 

The company has also just published views 
showing the results of tests on the fire-resisting 
qualities of wire glass. The tests were made by the 
Secretary and Inspector of the Philadelphia Fire 
Underwriters’ Association, April 30, 1896. 

A brick test house was built 3 x 4 ft. inside and 
9 ft. high. Iron grate bars were placed at the 
bottom of the house and openings left on the side 
walls near the ground for purposes of draft. This 
structure was piled for two-thirds of its height 
with wood treated with a liberal allowance of oil 
and resin. The skylight was glazed on one side 
with 14-in. wired glass, on the other with 44-in. 
rough glass without wire. In five minutes after 
the fire had been lighted the latter had broken 
and fallen in. The fire was maintained for forty 
minutes, and at the end water from a hose was 
played on the glass. 

The wired glass in the side of the building, not 
being well attached by iron clamps was bent out 
of shape without giving way or yielding. The 
plate in the door was unimpaired, being set in a 
wooden frame fully encased in tin. 

The results of this test are corroborated by a 
fire in the works of a stamping company at New- 
ark, N. J., practically destroying the works. The 
buildings had several wire glass windows in place 
of iron shutters, and these withstood the heat suc- 
cessfully without rupture. 


Se ee et ee 
THE DETROIT MUNICIPAL STREET ELECTRIC LIGHT- 
ING PLANT. 


The municipal electric lighting plant at Detroit 
has now been in operation for nearly a year. The 
Public Lighting Commission has just issued its 
firstannual report, covering the construction of the 
plant and its operation up to June 380, 1896. The 
specifications for the plant and the bids for its 
construction were published in our issue of March 
1, 1894, and the Peck boilers were illustrated and 
described in Engineering News for June 20, 1895. 
The following information is abstracted from the 
report: 

Prior to the establishment of the municipal ser- 
vice, the city was lighted by contract; Detroit 
being one of the first cities of the country to be 
lighted by electricity. The contract was held by 
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the Brush Electric Light Co.,: from 1884 to 1890, 
inclusive, and from 1891 to 1895 the Detroit Elec- 
tric Light & Power Co. supplied light, but the city 
plant was put in partial operation in April, 1895. 
The number of lamps furnished each year, the 
total amount paid the companies for street light- 
ing, and the cost per lamp, from 1884 to 1894, in- 
clusive, was as follows: 


Paid to Av. per 
companies. lamp. 
$3,650 $152 
71,982 240 
91,571 240 
115,490 204 
117,370 1938 
128,063 182 
137,987 192 
133,717 130 
152,283 130 
164,881 129 
169,360 132 


The agitation for municipal ownership began 
with the first annual message of Mr. H. S. Pin- 
gree, Mayor, in 1890. The subject was urged in 
succeeding messages for 1891, 1892 and 1898, and 
in March of the latter year authority was secured 
by the city to establish a public lighting plant. 
In April the people voted in favor of such a Course, 
15,282 to 1,245. Early in the year bids were in- 
vited for lighting the city for varying periods, from 
one to ten years. Only one company bid, the one 
then lighting the city, its figures ranging from 
$154 per lamp per year for a one-year contract to 
$102 for ten years. The city had no power to con- 
tract for more than three years; the offer for such 
a period was $124 a year. 

The plant was constructed by a commission of 
six members, appointed by the Mayor and con- 
firmed by the Council. Mr. Alex. Dow, M. Am. 
Inst. Elec. E., was chief engineer or city elec- 
trician, from June 14, 1898, to July 1, 1896, when 
he resigned and was succeeded by Mr. Walter D. 
Steele, who had been assistant city electrician 
since June 3, 1895. Mr. Jesse M. Smith, M. Am. 
Inst. Elec. E., and Prof. H. S. Carhart, Assoc. M. 
Am. Inst. Elec. E., were consulting engineers. Mr. 
Will F. Conant was secretary of the public light- 
ing commission up to July 1, 1896, when he was 
appointed secretary and general manager. 

The central station is located on the river front, 
where °64,175 sq. ft. of land has been devoted to 
the purpose. Next to the street, the station con- 
sists of a brick office building three stories high, 
186 ft. front, 35 ft. deep at one end and 14 ft. 
deep at the other. The first floor is divided into 
shops and storerooms; the second is used for 
offices by the commission, and the third for bulky 
stores. A 16-ft. alley separates the office building 
from the power house. The latter includes a 50x 
150-ft. engine and dynamo building, 48 x 150-ft. 
boiler house, the two being joined by a building 
17% ft. wide, containing accommodations for the 
engineer, bath rooms, lockers and other rooms. 
A dock and railway siding give facilities for re- 
ceiving supplies. The site cost $63,125, and the 
building, $72,248. 

The steam plant includes seven Peck double 
deck, tubular boilers, fully described in our issue 
of June 20, 1895, and five triple expansion con- 
densing engines, built by S. F. Hodge & Co. The 
engines have been found to give the best economy 
when indicating from 250 to 840 HP. each. 

The electric generating plant includes 18 50- 
K-W. dynamos for series arc lighting, furnished 
by the Western Electric Co. and three 55-K-W. 
alternating current dynamos of the two-phase 
type, furnished by the Westinghouse Electric & 
Manufacturing Co. for the 2,500 incandescent 
lights required in 14 public buildings. 

The distribution is divided into two sections, the 

first being an underground system within a one- 
half mile radius of the city hall and the second 
overhead construction. The main lines of the un- 
derground system are vitrified clay tile laid in con- 
crete, with laterals of 214-in. wrought iron dipped 
in graphite paint. The tile conduits have from 4 
to 24 ducts and aggregate 181,794 ft. of single 
duct, costing an average of 23% cts., complete, in- 
cluding 88 manholes connected with the public 
sewers. The total mileage of main line, or tile 


conduit, is 34.48, and of lateral, or iron, 6.3 miles, 


‘the latter costing 34% cts. per ft., including 149 
manholes. Of the 40.73 miles of underground 
conduits only 12.7 miles are yet occupied with 
public lighting wires, the balance being available 


for extensions, or for rental. At present 2,503 in- 
candescent and 184 arc lamps are supplied through 
the underground system and 1,309 on the overhead 
system, the arc lamps being of 2,000 c. p. The 
underground cables are rubber insulated, with tape 
and lead covering the rubber. The arc circuit 
cables have 7-32 ins. of rubber around a No. 4 
copper conductor. The feeder cables for the in- 
candescent system are the same as those just de- 
scribed and the mains have 9-64 ins. of rubber 
around a No. 8 copper conductor. These cables 
were furnished by the Safety Insulated Wire & 


Deducting $6,606 for the cost of operating the 
incandescent lamps, leaves $76,197, or $68.52 per 
lamp per year, for the average number of are 
lamps lighted during the period. To this the re- 
port adds $16.18 per lamp for interest on bonds, 
making $84.70 per lamp per year, against $133.80, 
which the city was paying before its plant went 
into operation. 
ever, that the city had an offer of $102 per yea 
for a ten-year contract in 1893, or $124 for a three 
year contract. 


It should be remembered, how- — 


While the city did not then have a 


authority to enter into a contract for more than “A 
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Fig. 1.—Iron Frame at Barclay Street Ferry House Ready 
to Receive Filling o Rock Plaster 


Cable Co., of New York. The underground work 
cost $87,602; the pole and wire system, $107,780; 
and the 135 lamp towers $85,099. 

The poles for the 1,309 arc lamp on the over- 
head system, so far as set by the commission, 
range from 40 to 70 ft. in height; up to 55 ft. 
they are cedar and the 220 above that height are 
of Norway pine. There are 329 miles of wire. 
The number of poles set by the commission is 
4,378, public lighting wires being placed on 1,435 
police and fire department poles, up to the end 
of 1895, and the wires of these departments being 
placed on 797 lighting poles. An interchange of 
the use of poles has also been effected with some 
of the private companies which use .the streets. 

About half of the lamps are supported by one- 
light cranes; 500 are supported on 185 towers, 
45 of which have three lights, 87 have four, one 
has 5 and two have 6. Of the 135 towers 23 are 
within the half-mile radius and most of the re- 
mainder are in the outer districts where the build- 
ings are small and scattered and the foliage is not 
dense. Eight of the towers are 100 ft. high; two 
are 175 ft., and the balance are 150 ft. high. 
The hours for lighting are from one-half hour 
after sunset to one-half hour before sunrise every 
night in the year. The police department re- 
ports all lamps not burning, as it did when the 


city was lighted by contract. 


The report contains two tables, one relating to 
lamps out during nine months of contract opera- 
tion, of 1,279 lamps, and the other to city opera- 
tion of 1,483 lamps. According to these figures 
the percentage of hours out under contract ranged 
by months from 0.834% in January to 3.867% in 
December, and under city operation from 0.42% 
in June, 1896, to 0.201% in October, 1895. 

Since Oct. 1, 1895, the entire city has been 
lighted by the public plant, the number of lamps 
on Oct. 1 having been 1,470, and on June 80, 1,- 
492, the average number of lamps in service being 
1,488. 

The cost of running the plant during the nine 
months named was $82,803. This was divided as 
follows: 
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Fig. 2.—Sections Through Wall of Barclay Street Fer! 
House After Plaster Panels are Buiit in 


three years, neither did it at that time have power — 
to build a municipal plant. Possibly authority to — 


make a ten-year contract could have been se 


cured from the legislature, had that been deemed — 


advisable, fully as easily as power to establish By. 
municipal plant. But even taking $102 as the 
cost per lamp and allowing 244% for a sinking — 


fund, the municipal plant would give cheaper ser- — 


vice, according to the figures in the report, than 


would have been obtained under a ten-year con-— 


tract. 


The city now has the advantage, also, of quite E 
an extensive underground conduit system, which — 
of course increases capital charges, especially just 
at present, when less than a third of it is in use, ; 
but which later on may perneus be a source of 


considerable revenue. 

The total cost of the lighting eae up to July 
1, 1896, was $641,247, less $11,106 of credit for 
labor and material, or a net amount of $630,142. 
This includes no allowance for interest dur ng con- 
struction. About $600,000 of the cost was real- 
ized from the sale of bonds. 

SU ee een 


A NEW METHOD OF FIREPROOFING. 


The Barclay St. ferry house, owned by the Ho- 
boken Ferry Co., of New York city, which has just 
been open to the public, presents quite a new de- 
parture in fireproof construction. The aim has 
been to make a wall or partition which would not 
furnish. combustible material for a fire and yet 
would be suitable for a structure built on a dock 


and subject to the vibration caused by the im-— 


pact of heavily loaded ferry boats. Only those 


partitions which enclose portions of the building - 


which are to be heated in -winter are constructed 
in the manner described. 

The design is by Mr. 
Cedar St., New York city. The steel frame work 


was made as rigid as possible; no bolts were used, 
but every connection was well riveted. The stud- 


ding consists of 3-in. I-beams, weighing 5% Ibs. 
per ft. These vertical studs are connected at in- 
tervals by similar horizontal beams; these latter 
are of the same size and weight as the vertical 
ones and have their flanges lying in the same 
planes. This made a rectangular opening with 
a- groove extending around the inside of its peri- 
meter, formed by the flanges of the beams, the 
bed of the groove being the webs, Figs. 1 and 2. 
After the iron frame was in position, nailing 
blocks, b, b, b, Fig. 1, were fastened between the 
flanges of the I-beams by screws through the 
webs. These blocks were cut of sufficient width 
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to come flush with the flanges on either side. The 
frame was now ready for the fireproofing. This is 
a hard plaster, made by the Rock Plaster Co., of 
Hoboken, N. J., and consisting primarily of lime, 
plaster of paris and sand, with an admixture of 
hair. The net work of iron I-beams, Fig. 1, com- 
posing the frame work for the walls and parti- 


mixed with sufficient water to make a stiff mortar 
and was crowded into place with a trowel. A mason 
had to be employed for this part of the work, ex~ 
periments with common laborers failing to give 
good results. The molding boards were removed 
in a few hours. After their removal the surface 
of the plaster was flush with the surfaces of the 


FIG. 4.—FINISHED WALL AT BARCLAY STREET FERRY HOUSE. 


tions was boarded up on both sides with 2-in. 
spruce lumber. These boards were held in posi- 
tion by verticals through which iron bolts were 
passed about every 4 ft. An opening from 38 to 6 
ins. in width was left on one side of the wall just 
below the flange of each horizontal beam. Into 
these openings, plaster was poured as a grout 


Fig. 3.—Molds in Position for Grouting in Plaster. 


and settled down into the mold formed by the 
plank siding and the beam flanges. The work of 
filling the molds was done by ordinary laborers. 
The photograph (Fig. 3) shows one of these molds 
in position, the openings for pouring in the plas- 
ter being on the opposite side. To fill the top por- 
tion of the rectangular space the plaster was 


flanges of the I-beams, which showed as a series 
of broad rectangular lines in the mortar wall with 
here and there the nailing blocks. On the inside 
of the building, where a smooth finish was desired, 
the work was finished off with a coat of “Rock 
White.” Finishing strips of mahogany lumber 
were then put on over the lines of the beams, Fig. 
4. On the outside the finishing coat was made of 
plaster itself, troweled hard, and about %-in. thick. 
The outside was then washed over two or three 
times with a solution of sulphate of zinc in order 
to convert any free lime near the surface into sul- 
phate of lime and so make the wall more im- 
pervious to the weather. Though very hard, the 
plaster is somewhat affected when entirely ex- 
posed to the weather. The action of the weather 
on such a wall is very much like the rusting of 
iron; a scale forms which flakes off, but the por- 
tion underneath is not affected. For this reason, 
if it is kept properly painted, it should last as 
long as the piles supporting the building. The 
plaster is much harder than ordinary lime plaster, 
but it is claimed to be more elastic and less easily 
fractured by the motion which it is impossible to 
avoid in a ferry house built on piles. Some of the 
plaster at the Barclay St. ferry house has been 
in place for a number of months and is now about 
as hard as it ever will become. It shows no ten- 
dency to crack and appears to fulfill all of the 
requirements. The cost of the plaster, including 
the finishing coat on both sides, was 46 cts. per 


sq. ft: 


LEGAL DECISIONS OF INTEREST TO ENGINEERS. 


Validity of Law Compelling Corporation to Assign 
Reasons for Discharge of Employee. 


The public, whether as many or one, whether as a mul- 
titude or a sovereignty, has no interest to be protected or 
promoted by a correspondence between discharged agents 
or employees and their late employers; designed, not for 
public, but for private information as to the reasons for 
discharges, and as to the import and authorship of all 
complaints or communications which produced or sug- 
gested them. A statute which undertakes to make it the 
duty of incorporated railway, express, and telegraph com- 
panies to engage in correspondence of this sort with their 
discharged agents and employees, and which subjects them 
in each-case to a heavy forfeiture, under the name of 
damages, for failing or refusing to do so, is violative of 
the general private right of silence enjoyed by all persons, 


natural or artificial, from time immemorial, and is utterly 
void and of no effect. Liberty of speech and of writing is 
Secured by the constitution, and incident thereto is the 
correlative liberty of silence not less important nor less 
Sacred. Statements or communications, oral or written, 
wanted for private information, cannot be coerced by mere 
legislative mandate at the will of one of the parties and 
against the will of the other. Compulsory private dis- 
covery, even from corporations, enforced, not by suit or 
action, but by statutory terror, is not allowable whery 
rights are under the guardianship of due process of law. It 
follows from the foregoing that the act of October 21, 
1891, entitled ‘‘An act to require certain corporations to 
give to their discharged employees or agents the causes 
of their removal or discharge, when discharged or re- 
moved,’”’ is unconstitutional, and that an action founded 
thereon for the recovery of $5,000 as penalty or arbitrary 
damages fixed by the statutes for non-compliance with 
its mandate cannot be supported.—Wallace v. Georgia, 
C. & N. Ry. Co. (Supr. Ct. of Ga.), 22 S. E. Rep. 579 


Condemnation Proceedings. 


The only right of a city to condemn certain property 
being based on the necessity of acquiring it in order to 
carry out its contract to provide a railway company with 
terminal facilities, the fulfillment of that contract operated 
to extinguish any easement which the city might have ac- 
quired in the property along the right of way. Such power 
being primarily iodged in the state, and which may from 
time to time be granted to other corporate bodies, as to 
cities, for municipal purposes and to railway companies 
engaged in the public service as common carriers, and 
others, but always for some public use. Of this public 
use the state is usually the recognized judge, and her ac- 
tion in declaring a public use is seldom questioned by the 
courts. Incident to this power, however, always accom- 
panying it, and as a constant and wholesome restraint 
upon it, are these two questions of fact: First, whether 
the property sought to be taken is really and in fact neces- 
sary for the public use; and, second, the question of just 
compensation, these two questions always being subject 
to the determination of a jury, and to be approved by the 
court.—Dennis Long & Co. vy. City of Louisville (Ct. of 
App. of Ky.), 82 S. W. Rep. 272. 


Liability for Defect in Street. 


When a street railway company obtains a franchise 
from the city, agreeing to keep its tracks at proper grade, 
and an accident happens through its failure to do so, 
for which the city is liable in damages, the company Is 
liable over to the city.—City of Fort Worth y. Allen. (Ct. 
of Civ. App. of Tex.) 31 S. W. Rep. 235. 


Ancient Maps and Deeds. 


In a suit for the recovery of real estate, a map purport- 
ing to describe, among others, the tracts in dispute, was 
offered in evidence. The map was not dated or signed by 
the surveyor who made it, but from field notes and other 
evidences it was shown to have been made in 1818, by a 
well-known and skillful surveyor, long since dead. Other 
surveyors testified that they had used and tested the map 
in their own surveys, and that it was the earliest known 
survey of the district it purported to describe. It also 
appeared that it related to an actual transaction, having 
been made to show the abutting owners along a proposed 
new road. The court held that it was admissible as an 
ancient map.—Whitman y. Shaw (Sup. Jud. Ct. Mass.) 44 
Northeastern Rep., 333. 


Special Assessments and Railroad Right of Way. 


The right of way owned by a railroad may be assessed 
for improvements of a street on which it abuts; and in an 
action brought under a statute in which the contractor 
seeks to recover such assessment a personal judgment may 
be rendered against a company.—P., C., C. & St. L. Ry. Co. 
v. Hays (App. Ct. Ind.) 44 Northeastern Rep., 375. 


Agreement of Abutting Owner to Pay His Share. 


An abutting owner who agrees with one having a con- 
tract with the city to improve a street to pay his share 
of the cost of improving the street is personally liable 
for such amount, if the improvement is completed in ac- 
cordance with the contract.—Burton y. Laing (Ct. Civ. 
App. Tex.) 36 Southwestern Rep., 298. 


Stream Used as Sewer. 


Where a municipality adopts and uses a stream as an 
open sewer, and fails to keep its channel open and _ to 
remove accumulations which obstruct the flow of water 
and throw it out of its banks up on the adjoining land. 
the land owner has the right of action for such injury, 
although the stream had been used as a sewer for 30 
years.—Blizzard v. Danville (Sup. Ct. Penna.) 34 Atl. 
Rep., 846. 


When Violence is Not an Excuse for Failing to 
Run Street Cars. 


A street car company cannot excuse a failure to run its 
cars on the ground that it has been prevented by vio- 
lence from doing so, where it does not appear that the 
civil authorities have failed to protect it fully in its 
efforts to operate its road. The fact that such: company 
cannot get employees to accept its terms gives it no right 
to stop running its cars.—Loader vy. Atlantic Ave. Ry. 
Co. (Supr. Ct. of Kings County, N. Y.) 85 N. Y. S. Rep., 
999. 


Conclusiveness of Estimates by Engineer. 


A provision in a contract for railroad construction werk 
that the payments therefor shall be made according to 
the estimates of the engineer of the railroad company, and 
that the final estimate of the engineer as to the quantity 
of the work, etc., shall be conclusive between the parties, 
without further recourse to appeal, does not prevent the 
estimates from being attacked for mistake or fraud, but 
merely makes them prima facie correct, as parties cannot 
agree in advance to oust the jurisdiction of the courts. 
Such fraud or mistake need also only be shown by a pre- 
ponderance of the evidence.—Baltimore & O. & C. Ry. Co. 
v. Scholes (App. Ct. of Ind.) 48 N. E. Rep., 156. 


As to the Numberof Street Cars that Must be Run. 


The number of cars to be run by a street car, company 
is a matter within the discretion of the board of directors, 
subject to the power of the courts to compel them’ by man- 
damus to increase the number, whenever public con- 
venience may reguire it.—Loeder y. Brooklyn Heights Ry. 
Co., 35 N, Y, S, Rep., 996, 
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The publication of the results of the Louisville 
water purification experiments, which termi- 
nated on July 1, as noted in another column, will 
be awaited with the greatest interest by a large 
number of engineers and sanitarians. Seldom have 
there been scientific experiments of so long dura- 
tion conducted in a manner which promises such 
valuable results. The Lawrence experiments on 
slow sand filtration, as a means of removing bac- 
teria from water and reducing its contents in 
organic matter, are of course unexcelled, but 
they have been conducted with small filters and 
have no relation to mechanical filtration and but 
little bearing on the problem confronting those 
who have to deal with the silt-bearing waters of 
the South and West. The Louisville experiments 
have been carried out in a thvroughly practical 
manner and with plants in every way comparable 
in size and modes of operation with those in ac- 
tual service. The unit tank for a mechanical fil- 
tering plant very commonly has a daily capacity 
of 250,000 gallons, which was the size of those used 
in the experiments, so that larger plants would be 
a mere multiplication of tanks, with practically 
no changes in modes of operation. Further than 
this, the experiments have been planned and 
earried out under the direction of Mr. Chas. Her- 
mony, M. Am. Soc. C. E., for many years chief 
engineer of the Louisville water-works, with Mr. 
Geo. W. Fuller, formerly of the Lawrence Experi- 
ment Station, as chemist and bacteriologist in 


charge, and with an ample stafr of able assistants. - 


The competing companies have had able men in 
charge of their plants, so that everything has been 
favorable to the securing of valuable results. 
Expensive as these experiments doubtless have 
been for both the city of Louisville and the com- 
peting companies, it seems certain that the money 
has been well spent. The city might have wasted 
large sums year after year, on an improperly de- 
signed plant, had it gone ahead without the ex- 
periments, and the impartial data secured regard- 
ing their processes cannot but be of value to the 
companies. 
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Lack of space and time prevented us from com- 
menting last week upon the very interesting tests 
of the resistance of loadéd metal columns to heat 
which were recorded in our last issue. We advise 
any of our readers who may not already have 


done so to bestow careful study on these tests, 
as they appear to us about the most valuable that 
have ever been put on record. It will be noticed 
that the tests were made on full-size columns; 
that loads were applied well up to what would be 
used in actual practice, and that the columns were 
subjected to temperatures’ which must have 
equaled those which are reached in any but very 
severe conflagrations. 

Turning now to the results of the tests, the sur- 
prising thing to us is that the columns stood up 
under their load so remarkably well. The commit- 
tee which made the test is non-committal as to 
what it thinks or does not think as to the lessons 
to be drawn from the tests; but it will be noted 
that the load which they applied to the columns 
equaled the full capacity of their hydraulic press. 
We imagine that if they were rebuilding their 
testing plant they would instal a larger press. 

A great deal has been said and written about 
the necessity for thoroughly protecting iron work 
by fireproofing, and we would by no means les- 
sen the force of this; but every engineer who real- 
izes the fragile nature of most fireproofing mate- 
rials will be very glad, we are sure, to learn that 
a bare steel or cast-iron column can stand un- 
harmed in a temperature of 1,000 to 1,200°, even 
though it is under a very considerable load, and 
further, that a good deal of abuse in the way of 
hose streams turned on when it is at a red heat 
is required to do it serious harm. 


But in this connection many of our readers may © 


recall a photograph published in our issue of July 
2, showing the ruins of a steel frame factory 
building of the Washburn & Moen Co. at Worces- 
ter, Mass., which was burned on April 5. Here 
was a building with almost no wood in its con- 
struction, and with very little inflammable ma- 
terial inside it. A tank of fish oil used for temper- 
ing springs was set on fire and the flames swept 
through the building almost instantly. In a very 


-few minutes the structure collapsed a total wreck, 


almost every column being bent and twisted. We 
understand that the experience with this building 
is leading many engineers to advise against the 
steel frame for factory buildings, and go back to 
wood frames as after all the safest. 

Now, the question comes, why did the columns 
in this Worcester building fail so suddenly and 
entirely, whereas those in the recent tests stood 
up so surprisingly well? We have considered this 
matter with some care and are able to find but 
one explanation: It will be noticed that the col- 
umns tested by the committee, which we showed 
last week, were all what may be called ‘‘hollow”’ 
columns. The columns in the Washburn & Moen 
shop, on the other hand, were made up of light 
steel plates (or channels) with light angles riveted 
to their edges. Thus the column depended for 
stiffness entirely upon light projecting flanges, 
which in a rush of flame are sure to be heated 
quickly, and are moreover likely to be heated un- 
evenly on the two sides. May it not be that this 
class of column is more susceptible to the influ- 
ence of heat than columns of hollow section? If 
this is actually the case, the fact would have an 
important bearing on the design of factory build- 
ing. It is to be hoped that the able committee on 
tests of fireproofing may carry out tests on coal- 
umns of this class and may also test the effect of 
heating columns on one side. 

The verdict of the coroner’s jury on the Atlantic 
City accident is an excellent illustration of the 
difficulty of getting from a set of men who know 
nothing of a certain technical suvyect an opinion 
upon that subject that shall be of any value. 
While the jury recognized, as they could hardly 
fail to do, that Farr, the engineer of the Reading 
express, was negligent in failing to check the 
speed of his train in time, with the signals against 
him, they also held the towerman, Hauser, de- 
serving of censure for giving the safety signal to 
the West Jersey train instead of to the express. 
Further, three of the six jurors, in an independent 
verdict, declared that the engineer of the excur- 
sion train erred in not exercising greater care in 
crossing ahead of the fast express. 

The idea which governed the jurymen appeared 
to be that it was the business of every employee 
to take measures to prevent collisions at this cross- 
ing. It is fortunate, indeed, that such ideas have 


been abandoned in the operation of all railway y 


lines of importance. The old idea was to make 
everybody alert to prevent accidents, in disregard 
of the well-known fact that what is everybody’s 
business is nobody’s business. The modern system 
is to give each employee certain fixed duties for 
which he, and he alone, is absolutely responsible, 
and in addition to make the matter of safety de- 
pend as little as possible on human memory and 
judgment, and as much as possible on mechanical 
safeguards. 

As a matter of fact, neither the engineer of the 
West Jersey train nor the towerman deserve a 


Single particle of blame in connection with this 


terrible wreck. The former obeyed the signals 
held up before him implicitly. It was no part of 
his duties to know anything about the trains on 
another railway which crossed his. Nor was it 
his duty to keep his train out of their way. It 
was of course his duty when the emergency came 
and he saw the Reading train coming down on 


the crossing at a speed too great to be checked to 


do anything possible to avert the catastrophe; but 
nothing was possible even to the wisest judgment 
or the coolest head in the few seconds before the 
crash came. ; 

As for the towerman, if it was an error of judg- 
ment for him to give the slow excursion train the 
right of way over the crossing ahead of the ex- 
press, it was an error of the most trifling charac- 
ter, and one which should have resulted in noth- 
ing more serious than a minute’s delay to the ex- 
press. The fact should be emphasized that the 
safety of the traveling public is not dependent 


eer” 


upon the judgment of the towerman. If it were, — 


then the howl of the newspapers about putting 
the lives of thousands of passengers at the mercy 
of a forty-dollar-a-month youth would be justi- 
fied. 

The great, prominent fact which thecoroner’s jury 
should have emphasized in its verdict, but did not, 
was that Farr, the engineer of the Reading ex- 
press, used his judgment instead of obeying his 
orders, and made a fatal error of judgment when 
he approached the distant signal at so high a speed 
that he was not ‘‘prepared to stop at the home 
signal,’’ as the rules required. The towerman 
obeyed orders; it was his duty to give the right 
of way to whichever train he deemed best. The 
engineer of the excursion train obeyed orders, for 
he had a clear signal for the crossing; but the en- 
gineer of the fast express did not obey orders, and 
on him the first responsibility for the catastrophe 


lies, 
22 eee 


We trust the Atlantic City accident will be 
studied diligently by those who have had the 
hardihood to claim that the running of very fast 
trains is attended by no more danger than the 
running of ordinary trains. While a few railway 
officers have made themselves prominent by de- 
fending this idea, it has been ably pointed out by 
others that the long distance required to stop a 
train running at a speed of 60 to 90 miles an hour, 
constitutes an element of danger that can never 
be wholly eliminated. The Atlantic City accident 
fully proves the correctness of this position. We 
do not imagine, of course, that train speeds are 
to be decreased, or that fewer very fast trains will 
be run in future; but their dangers will, we hope, 
be more fully recognized, and every means will be 
taken to instill into the minds of engineers that 
fixed signals must be approached with caution. 

As we said last week, the Atlantic City accident 
will doubtless have an influence in checking the 
vsndency to omit derailing switches at such es- 
pecially dangerous points as grade crossings and 
drawbridges; but it ought also to show the neces- 
sity of still more strict training of enginemen to 
unvarying obedience to fixed signals. We cannot 
place a derail in front of every fixed signal, and 
at most places we must rely on the engineer’s 


implicit obedience to the warning signal held up 


before his eyes. 


3 


The New York Rapid Transit Commission has 


done wisely, we believe, in taking up anew the 
problem entrusted to it, and attempting to solve 
it on a more economical basis than was proposed 


in the original plan. Briefly, what is proposed is- 
@& four-track tunnel beneath the street surface 
from the City Hall to the Grand Central Station, - 
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with two-track extensions north, on the west side 
via Broadway and the Boulevard, and on the east 
side via Park Ave., adding a third track for ex- 
press service where it is most needed. The limit 
of cost is set at $30,000,000; and there is every 
reason to believe that for this sum a system could 
be built which would serve the present need for 
rapid transit and which could easily be extended 
and enlarged later to suit the traffic requirements. 
We have always held that it was wise to save the 
five or ten million dollars which will be repre- 
sented by the difference in the cost of building 
the road on Broadway or on Elm St., and that the 
road will draw practically as heavy a traffic on 
the one line as on the other. Should the road ac- 
tually be constructed on Elm St., the Broadway 
shopkeepers and lot-owners who were chiefly in- 
strumental in refusing it right of way on that 
street may eventually regret their action. 

-__— © 


EXPORTING AMERICAN MANUFACTURES. 


We do not recall a time when so much general 
interest has been felt by manufacturers every- 
where in this country in the cultivation of an ex- 
port trade as appears to be evident at present. 
At least three organizations, all of them of very 
recent formation, are now actively engaged in aid- 
ing manufacturers in the development of their 
foreign trade, viz., the Exporters’ Association of 
America, with offices at Morris Building, New 
York city; the National Association of Manufac- 
turers, with headquarters at 1757 North 4th St. 
Philadelphia, and the Philadelphia Museums, 
which occupy the old offices of the Pennsylvania 
R. R. Co., at 233 South 4th St., Philadelphia. 

Each of these organizations appears to be car- 
rying on a vigorous work and to be receiving the 
hearty support of the manufacturers, which it 
is designed to serve. The first named organization 
was briefly described on p.33 of our issue of July 16. 
It is a purely voluntary association of manu- 
facturers, and its chief functions appear to be to 
facilitate the export of goods by manufacturers 
who are not versed in the customs of foreign trade. 
To this end, the officers furnish to members re- 
ports of the financial standing of foreign cus- 
tomers and attend to consular and custom house 
work in connection with foreign shipments. 
Weekly reports of exports of goods in which each 
manufacturer is interested, are furnished to the 
members. The dues are $100 per year. Mr. An- 
drew H. Power is the Secretary. 

The National Association of Manufacturers is a 
considerably more ambitious organization, which 
does not confine its activities entirely to foreign 
trade. It is interesting itself, for example, in 
the movement for a uniform freight classification 
and also the establishment of a Government De- 
partment of Commerce and Manufactures, a 
topic which we discussed editorially in our issue 
of April 28, 1896. But cultivation of foreign trade 
is, after all, its chief purpose; and in many re- 
spects it appears to cover a field very similar’ to 
that of the organization described above. In the 
last circular issued by this Association we find 
the following interesting statement: 


Suspicions of political purposes have done great injury 
to the association and have naturally retarded its progress: 
for there have been those outside of its membership who 
have not hesitated to raise the cry of politics upon every 
opportunity. The business motives and business methods 
of the association, however, have impressed themselves 
upon business men, and it is now pretty generally under- 
stood that the National Association of Manufacturers is es- 
sentially and wholly a business affair. The elimination of 
all elements of politics has given the association a member- 
ship of a representative character which would not be 
obtainable under the narrowing influence of partisanship. 

Turning to the work of the Association, we learn 
that it has established a “Bureau of Publicity,” at 
1751 North 4th St., Philadelphia, where five persons 
are constantly employed. It took a prominent 
place in the agitation at the last session of Con- 
gress for bills relating to the restoration of treaties 
of commercial reciprocity, and the statement is 
made that “there is every prospect of favorable 
action during the next session.” It organized a 
tour to South America by a party of leading man- 
ufacturers, which was noted in our issue of May 
14, The party sailed on July 1, and will be ab- 
Sent until Sept. 1. It has also sent a committee of 
three to visit and report upon trade conditions 
in Mexico, a special Commissioner is now in Den- 


mark, and another (Hon. Robert P. Porter) re- 


ae 


turned from Japan June 6 and will present a re- 
port to the Association on the industrial present 
and future of that country and its possibility of 
competition with American manufacturers. Pre- 
liminary steps have been taken toward the es- 
tablishment of agencies for the exhibit of Ameri- 
can manufactured goods abroad. A concession 
has been obtained from Venezuela for the establish- 
ment of warehouses at Caracas for the exhibit 
of American products, and similar concessions 
are proposed with other South American countries, 
The committee having this branch of work in 
charge includes Mr. John WH. Converse, of the 
Baldwin Locomotive Works, Philadelphia, and 
Mr. Jas. M. Dodge, of the Link Belt Machinery 
Co. 

The Philadelphia Museums is a concern on a 
quite different basis from the other two organiza- 
tions described above. It appears to be aiming to 
aid the manufacturer in the purchase of his raw 
material, and the carrying on of his business quite 
as much as in the extension of his selling trade 
to foreign countries. It is practically a Phila- 
delphia institution. The city councils chartered it 
June 15, 1894,and have thus far appropriated $120,- 
000 for its expenses, of which $65,000 was appro- 
priated this year. At present the museums are lo- 
cated in the building formerly used by the Penn- 
sylvania R. R. Co. for its general offices, where 
fioor space to the amount of 200,000 sq. ft. is avail- 
able. A five years’ lease of this property has been 
taken; but at the end of that time it is hoped 
that the institution will be housed in its own 
building. The city has already appropriated a 
building site of eight acres for the Museums (to 
which eight acres more are to be added), and ap- 
propriated this year $15,000 toward putting the 
site in condition for building upon. 

The trustees of the museums are elected by the 
city councils and approved by the Mayor, and 14 
already elected are to serve for life, the list in- 
cluding such names as Chas. H. Cramp, Thos. 
Dolan, Francis L. Potts, Wm. L. Singerly, Charle- 
magne Power, Jr., Frank Thomson and John 
Wanamaker. The Governor of Pennsylvania, the 
Mayor of Philadelphia and the President of each 
branch of the City Councils, are also members ex- 
officio. There is also a “National Advisory 
Board” made up of “official delegates’? appointed 
by various governments of foreign countries and 
the principal commercial organizations, such as 
Boards of Trade, Chambers of Commerce, Manu- 
facturers’ Associations, ete., of principval cities in 
the United States. This Advisory Board held its 
first annual meeting on June 24 and elected Henry 
W. Peabody, of Boston, President, and W. H. Par- 
sons, of New York, Vice-President. 

Turning now to the work which this institution 
is doing and proposes to do: It began its work by 
securing as the nucleus of its collection exhibits 
made by various foreign countries at the Columbian 
Exposition. These have been added to by gifts and 
purchases from abroad, and have been carefully 
arranged and classified. In 14 rooms on the first 
and second fioors of its present quarters, the 
world’s supply of raw materials are grouped. 
Thus all the cabinet woods are in one room, 
another has all the dyeing materials. In another 
series of rooms the classification is changed to a 
geographical one, and one set of rooms is de- 
voted to Mexican products, another to Central 
American, ete. Still another series of rooms are 
devoted to exhibits of foreign manufactured ar- 
ticles, the idea being to show the American manu- 
facturer with what goods he will compete in en- 
tering a foreign market. The collection in the 
museums now comprises over 60,000 objects, to 
which additions are constantly being made. 

Finally there is a bureau of information con- 
taining files of over 500 trade journals, statistical 
publications, etc. The services which the mu- 
seums will give to manufacturers are summar- 
ized as follows: 


The manufacturer who wishes to introduce his goods 
into new markets abroad will be shown samples of what- 
ever is now salable in those markets. Full details as to 
the competition he may have to meet will be furnished 
him as follows: 

1. Character and variety of goods demanded in various 
export markets. 

2. The country from which imported, together with the 
names and addresses of foreign manufacturers, where 
possible. 

io The quantity imported annually into each particular 
city, 


4. The manufacturers’ price at the factory. 

5. The retail prices in each city where sold. : 

6. Trarsportation charges from Furope to the various 
foreign ports compared with rates from the United States. 

7. ammport duties. 

8 Character of packing. 

9. The names and addresses of importers. 

This bureau will also collect detailed information con- 
cerning all public improvements in progress or contem- 
plated in Spanish America, South Africa and other new 
export fields, which may be of interest to the commercial 
classes of the United States. The information and data 
of this bureau will be collected through American Con- 
suls, foreign government officials, foreign merchants and 
the traveling representatives of the museum, 

The services of the museums, including this informa- 
tion, are free to all who come for it. The expense of 
copying, compiling and postage is asked of each manu- 
facturer to whom the monthly reports are sent regularly. 
This has been estimated at $50 per year. 

The Museums will not become a factor in the 
actual sale or introduction of American goods 
abroad, as this is left to such institutions as ex- 
port commissicn houses, nor will it do the work 
of a commercial agency in reporting on the credit 
of foreign buyers. It will not advertise American 
goods, and American manufactures will not be 
displayed in the Museum. Prof. W. P. Wilson is 
the Director of the Museums, and Messrs. Gus- 
tave Niederlein and Wm. Harper are Chiefs of the 
Scientific Department and of the Bureau of In- 
formation, respectively. 

We have described quite fully these several en- 
terprises for the benefit of those of our readers 
who may be interested in the work that they have 
undertaken. Let us next inquire what signifi- 
cance lies in this general awakening of American 
manufacturers to the profit of cultivating an ex- 
port trade. It was common enough a half-dozen 
years ago to hear manufacturers say that the 
home market was all they cared for. But the 
last three years have seen such an excess of pro- 
ductive capacity over current demand in the 
home market, that prices have been reduced to 
points never before reached. Manufacturers who 
ten years ago were selling all they could produce 
at good profits, are nowadays finding competition 
so sharp that prices are reduced to the lowest liv- 
ing figure, and in addition more money has to be 
spent in selling goods in order to hold customers 
and keep active competitors from securing them. 
It is entirely natural under these circumstances 
that the same men who a dozen years ago were 
chiefly concerned lest foreign competition should 
reduce their profits in the home market, are now 
in many cases fully convinced of their ability to 
hold this market against the competition of En- 
glish or German or French manufacturers, and 
not only that, but to beat them in either price or 
quality in the markets of Asia, Africa and South 
America. : 

We are accustomed to hear so much of British 
competition, German competition, Belgian compe- 
tition, Japanese competition, ete., with the pro- 
ducts of American factories, that it is not strange 
that many people have obtained an idea that 
foreign manufacturing industries exceed those of 
this country in magnitude. But the fact is that 
the United States is by far the greatest manu- 
facturing nation of the world. According to Mul- 
hall the following was the total value of all the 
manufactured goods produced by the principal 
nations of the world in 1888: 


.. -£1,443,000,000 


Great Brita §20.000,000 
Germany . 583,000,000 
WPANCE ds cicc eve cis nee eee vole 485,000,000 
SU PABEIE Soe SIN baie ot Psiccetea core vile’ sis eels. Ya. 363,000,000 
OLIAL Pacree Gitte eee. Sanaa ee ha eaere euita oc 253,000,000 
ESL, sha tacate trot aes tuecc etme ctam aero aearet tare sical 121,000,000 
(Eee So, GNU Ru) CORIDCUC.. Cape 102,000,000 


It will be seen that according to these figures, 
in 1888 the manufactures of this country equaled 
in value the combined output of all the factories 
of Great Britain and Germany, which are, after 
the United States, the greatest manufacturing na- 
tions. In 1890, according to the United States 
census, the total value of the manufact1red goods 
produced by the United States exceeded the above 
enormous total by nearly 80 per cent., the figure 
for the total being $9,056,765,000. 

Now let us see how much of this total was 
exported. According to the last renort of the U. 
S. Bureau of Statistics, the total value of all ex- 
ports in the year ending June 30, 1895, was $807,- 
638,000, of which about one-sixth was manu- 
factured articles. Thus in round numbers the 
total value of our manufactured goods exported in 
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that year was $135,000,000. What the exact total 
value of the output of our manufactories was 
during that year, there is no means of ascertain- 
ing; but we Know that for two or three years 
after the census of 1890 was taken, the expansion 
of manufacturing industry in this country went 
on apace. Remembering that in the decade of 
1880-1890, the product of United States manufac- 
tories doubled in value, 
believe that the fall in prices and the shrinkage 
in production that the past three years have seen, 
have not wholly offset the growth from 1890 to 
1893, and that an assumption of $10,000,000,000 
as the total value of U. S. manufactures in the 
year ending June 380, 1895, cannot be far from the 
truth. 

Now comparing this vast sum with the value of 
our manufactured articles exported, we find that, 
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just issued, we find that the total value of manu- 
factured goods imported into the United States, 
in the year ending June 380, 1895, was in round 
numbers $200,000,000. Thus if we accept the 


I elt it 1 Taal all 111000 
it seems reasonable to Amaaiacioc cats 1 
Bie Ee Sees 900 
| ELLA 
ALA Y 
LI 
Be f i 800 
ty 
st \ = | latet 
’ rh / ! 
| \ ’ I 
Sa J arin S| rT Pirie’ 
.Y | M 
600 : 
9) 
- 
2 
ie) 
Qa 
500 
% 
¢ 
400 o 
= 


300 


200 


(840 
1845 
1850 
1855 
1860 
1865 


FIG. 1.—FOREIGN COMMERCE OF THE UNITED STATES, 


in round numbers, for every dollar that the 
American manufacturer received from goods sold 
abroad, he received $75 for goods sold at home. 
It is evident from this that our export trade in 
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FIG. 2.=-=-IMPORTS OF MERCHANDISE INTO THE UNITED STATES IN THE 
YEAR ENDING JUNE 30, 1895. TOTAL VALUE, $731,969,965. 
(Classified according to countries, ports of entry and character.) 


manufactured articles is as yet a mere trifle com- 
pared with the volume of goods required to supply 
home consumption. 

There is another profitable inquiry that we may 
make, and that is what proportion did the manu- 
factured goods which we imvorted hold to those 
which were made and sold in this country. Turn- 

’ jing again to the report of the Bureau of Statistics 
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above estimate of the total value of U. S. manu- 
factures ($10,000,000,000), and deduct from it 
the value of manufactures exported, we find that 
in round numbers there were $50 worth of Ameri- 


Europe. 


ntic Fores 


can manufactured goods used in this country for 
every dollar’s worth of manufactured goods which 
we imported. 

And now let us. see what volume of trade is 
being secured by the manufacturers of Europe out- 
side of their own borders. Unfortunately, we have 
not at hand statistics showing the value of the 
exports of manufactured goods by the different 
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FIG. 3.==EXPORTS OF MERCHANDISE FROM THE UNITED STATES IN THE 7 
YEAR ENDING JUNE 30, 1895 TOTAL VALUE, $807,638,165. : S 
(Classified according to countries, ports of shipment, and character.) 
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countries of Europe. The total value of all exports gs 
by principal manufacturing nations is given-as 


follews by Mulhall: : 
Total value of 


- Nation. exports in 1889, _ 
Great) Britain cscs tet. aieteelsieeree tere ...-£813,000,000 
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Totailc das lepsiauersitveddnce iecosevele (oi) </cs ape eee ae £924,000,000 — m 


We can only hazard a guess at what the in- ~ 
crease or decrease has been during the past half 
dozen years and at what proportion of the above 
is manufactured articles. Suppose, however, that — 
we assume 60% of the above to be manufactured — 
goods and allow nothing for increase or decrease, 4 
we then obtain the present total annual value of 
European exports of manufactured goods (in U. 
S. money) at about $2,700,000,000. Certainly this — 
is a huge enough total to offer an attraction to = 
American manufacturers who find the home de- | 
mand insufficient to absorb the entire capacity of 
their works. The United States exports of manu- — 
factures, aS we showed above, now amount to — 
about $135,000,000 per annum. Great Britain’s — 
exports of manufactured goods amounted in 1889 . 
to, in round numbers, $900,000,000. Is it not rea- — 
sonable to expect that the greatest manufacturing a 
nation of the world may yet stand at the head © 
in exports of manufactured goods? ; 

There are some especial reasons which have — 
been brought home to American manufacturers — 
of late, why the cultivation of an export trade is — 
especially desirable. We recall a notable case in © 
the money panic of 1893, when one firm in this — 
country which has a flourishing trade in many 
foreign lands, went quietly along in its business 
with no trouble for lack of money, while firms all 
about it, of equal or greater wealth, were at their 
wit’s end to raise funds for current expenses. It 
needs no unusual gift of foresight to discern other 
reasons of financial trial in the future, and the = 
manfacturer will be fortunate who in such pe- 2 
riods can rely on foreign orders to keep his works _ 
running and on receipts from foreign sales to meet ~ 
pressing liabilities. . 

Again, it is a fact which every intelligent stu- — 
dent of commercial conditions recognizes, that — 
a relatively small surplus of supply over demand 
has a marvellous effect in depressing prices. If 
American manufacturers can dispose abroad of 
their surplus products, constituting perhaps 1 per 
cent or 2 per cent or 5 per cent of their total pro- — 

duct, it may serve to improve by even more than a 

this percentage, the selling price of their entire — 

output. This reason alone is sufficient to interest 
every manufacturer in the extension of American — 
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export trade. Even those who are not so situated 
as to be able to shin goods abroad may be bene- 
fited if some of their rivals turn their attention in 
this direction. 
A question which will occur to almost everyone 
and which has already been debated more or less, 
is the effect which a change in our monetary 
standards may have upon export trade. 


August 13, 1896. 
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true, as has been generally claimed, that a change 
to a silver standard will lower rates of wages, 
measured on a gold standard, there appears to 
be good reason to believe that the American 
manufacturer would be in at least as good posi- 
tion to compete with his foreign rivals as he is at 
present. Further, in the general business de- 
pression which it is generally agreed must accom- 
pany a change in the monetary standard, manu- 
facturers will have stronger incentives than ever 
to reach out for foreign customers while orders 
for the home trade are scarce. 

Turning again to the figures of our foreign 
trade, we have deemed it worth while to reproduce 
herewith some very interesting diagrams just is- 
sued by the Bureau of Statistics of the Treasury 
Department. Fig. 1 shows graphically the total 

exports and imports for each year from 1840 to 
1895. It will be seen that not till 1874 did our 
exports equal our imports; but that since that 
time they have been almost all the time materially 
in excess. The marvellous growth in the volume 
of our international exchanges which is shown by 
the figures, is not peculiar to the United States. 
Mulhall in 1889 declared that the volume of inter- 
national commerce had increased forty-fold since 
the beginning of the century. 

Fig. 2 shows graphically the total value of our 
imports and classifies them in three different 
ways: By the country from which they are 
brought; by the United States port at which they 
are entered; and by their character. 

Fig. 3 shows similar information concerning our 
exports. The volume of trade of the different 
ports is a matter of especial interest. New York 
shows no signs of losing its supremacy as the 
great port of entry for imports, and it still con- 
trols nearly half the export trade. A most inter- 
esting feature is the growth of the export trade of 
the Gulf ports. It will be seen that New Orleans 
ships more than Baltimore, and Galveston more 
than Philadelphia. One more feature of the dia- 
grams may be worthy of comment, and that is 
that Great Britain and Canada are our best cus- 
tomers, for they alone of all countries buy more 
of our goods than we buy of theirs. 

Returning again in closing to the increase in the 
exports of our manufactured goods, it is inter- 
esting to find that the exports of the present year 
to Oriental ports show a gratifying increase over 
1895. Since Jan. 1, of this year, 95,000 bales of 
American cotton goods have been shipped to 
China. This is a greater amount than we shipped 
in the whole of 1895 or 1894 or 1893. In 1892 we 

shipped 96,529 bales and in 1891, 142,668 bales. 
If the present rate is continued the shipments of 
the present year will eclipse our highest record. 
Nor is the proportion of the total trade in this 
quarter which America secures an insignificant 
one. Statistics of receipts at Shanghai show that 
from Jan. 1 to July 3, of the present year, there 
were received at that port 982,175 pieces of cotton 
drills and sheetings from American mills against 
only 613,500 pieces from all other countries. Dur- 
ing the same period last year the figures were: 
American goods, 557,188 pieces; goods from all 
other countries, 338,471 pieces. It will be re- 
membered that these goods are sold in direct com- 
petition with the products of the mills of Bombay, 
which not only have the advantage of surpassingly 
cheap labor and home-grown cotton, but are lo- 
cated within less than 5,000 miles of Shanghai by 
water, while the American goods must be carried 
by rail across the continent and then by steamer 
across the Pacific, making their total journey 
equal to half the circumference of the globe. If 
American manufacturers can successfully win 
trade under such adverse conditions, where shall 
limits be set to their achievements? 


_ LETTERS TO THE EDITOR. 


‘ Relative Economy of Different Styles of Freehand 
: Lettering.—Correction. 


Sir: A typographical error appeared in your issue of 
duly 30, in the article on “Relative Economy of Differ- 
ent Heights and Styles of Free-hand Letters,” p. 79. In 
the latter part of the second paragraph the clause read- 
ing, “the height being increased 1-15 in. for each suc- 


‘of work. A 


ceeding experiment,’’ should read, ‘“‘the height being in- 

creased 1-50 in. for each succeeding experiment.’’ Yours 

respectfully, : R. C. Vial. 
Western Springs, Ill., Aug. 3, 1896. 


The Relation Between Putrid Gases and Typhoid Fever. 


Sir: In Engineering News of Aug. 6, a note appears 
regarding the relation between putrid gases and typhoid 
fever, referring to investigations by Dr. Giuseppe Alessi. 
This ground has been very well covered already by 
Sanarelli, and he is, I think, entitled to first honors in 
this line. His work at the Pasteur Institute, Paris, has 
been very fine. I referred to it in my ‘‘Water Supply,” 
pp. 72 and 317. Very sincerely, Wm. P. Mason. 

Hotel Kaaterskill, N. Y., Aug. 7, 1896. 


Earthwork Slopes in the Tropics. 


Sir: Reading the letter of Mr. Sylvanus Miller in En- 
gineering News of June 25, and the editorial comment on 
same, these following suggestions occur to me: 

From the language of the editor it is not clear that he 
intends to exclude the slope of embankment, when he 
speaks of earthwork slopes. It is possible that he refers 
to embankment slopes, as he mentions a slope of 1% to 
1, the usual slope of embankments. An earth embank- 
ment hardly becomes stable in the tropics, or anywhere 
else, except at a slope somewhat flatter than 1% to 1. Mr, 
Miller plainly refers to the slope of excavations, and 
wherever the earth or other material is of such a nature 
that it will stand it is better to make the slope nearly 
vertical for excavations for railways, for the reasons 
given by Mr. Miller, less surface exposed to the rains, 
and the further reason of economical construction. 

Specifications for the tropics appear to be written 
exactly as they are for the temperate zones, 
railway excavations are made according to the nature of 
the material and the judgment of the engineer; but, in 
the end, more particularly according to the nature of the 
material. All of nature’s laws are in full force in the 
tropics as elsewhere. 

Mr. Miller in writing of canal construction, and that 
an earth slope for a canal will remain stable at any such 
slope as % to 1, will not be taken for granted by engi- 
neers. Has it been asserted by the builders of any canal 
that an earthwork slope of % to 1 was more stable than 
the usual slope (of 2 to 1) for canals? 

One-half to 1 slopes of excavation for railways (in earth) 
are the rule throughout the greater part of Mexico, Ari- 
zona, New Mexico, Colorado, and I am told as far north 
as the Canadian Pacific Ry., but I think the slopes of % to 
1 are hardly ever attempted in this same material for 
canals. 

Probably the only material that would remain stable 
vertical would be solid rock, and we have an example of 
this in the Chicago Drainage Canal; vertical sides in solid 
rock excavation. ; 

It is true that there is material here in Guatemala that 
in excavation will stand better at a slope of % to 1 than 
flatter, because it is kept dry; but this same material if 
once subjected to the action of water is difficult to man- 
age. 

I have been in the tropics several years and have seep 
nothing to justify any hope of economy in attempting 
steep slopes for the Nicaragua Canal. No such hope is 
justified by the experience at Panama. 


Charles Thornton, 
Apartado 100, Guatemala, C. A., July 22, 1896. 
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Some Further Examples of Fictitious Accuracy. 


Sir: I notice that in your editorial on “The Evils of 
Fictitious Accuracy,’ in your issue of July 30, you 
omitted from your summation one evil, which, although 
of not so much importance as those you mentioned, is 
still deserving of notice. I refer to the amount of time 
wasted by those engineers who are addicted to the habit 
of carrying out decimals to the bitter end when the 
data do not warrant it, or when such decimals have no 
real significance. 

Take the case of railway earthwork. In spite of the 
fact that a difference in the cut of 1-10-ft. makes a dif- 
ference of several cubic yards in the result, while a 
quite imperceptible bellying of the slope will make a 
like difference, perhaps in the same direction; some en- 
gineers will figure to the fraction of a yard, and use the 
approximate method of averaging end areas at that. 

Some engineers seem to lose sight of the fact that the 
very object of their profession is to do well, safely, and 
for the least cost consistent therewith, what almost any 
fool could do very poorly and at a great expense. The 
real engineer will neither do careless and inaccurate 
work where fine work is needed, nor will he go to the 
other extreme of extravagant and useless refinement 
where only approximate results are required. Two illus- 
trations of such ‘‘Ficticious Accuracy’’ have come to my 
notice, and they were such flagrant violations of en- 
gineering common sense that I deem them worthy of 
record. 

Surveys and an estimate were made for a costly piece 


transit line was run and sufficient 
topography was taken to construct a tolerably accurate 


Slopes on, 


contoured plan, upon which a paper location was pro- 
jected. Next came the profile. plotted as accurately as 
could be done from such a paper location. The points 
thus determined were laboriously joined by means of a 
ruling pen and straight edge. After the grade line was 
established the center cuts were read from the profile 


and the quantities were computed by the average end 


area method, to fractions of a yard. The unit prices 
were, of course, mere estimates, and the amount of rock 
to be encountered unknown. No comment needed. 

The other case was the gaging of a river some hun- 
dreds of feet in width. The engineer took fairly accu- 
rate observations by the method of rod floats. In com- 
puting the discharge (sometimes about 2,000 cu. ft. per 
sec.) he carried it out to the nearest hundredth of a 
cubic foot per day, and so reported it. It is doubtful if 
so eminent an engineer as the late Jas. B Francis, for 
example, would have felt justified in reporting the flow 
of a river to the nearest pint per diem, even had he 
been able to use a weir in the place of rod floats which 
reached anywhere from 1 in. to 2 ft. from the bottom of 
the stream. Yours truly, H. E. Abbott. 

New York, Aug. 5, 1896. 
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An Exhibit of American Manufactures in China. 


Sir: The Smithsonian Institution has received advice 
from the Department. of State that it is the intentioa of 
the University of Peking to establish an exhibit of foreign 
machinery and mechanical appliances in connection wita 
the Museum of the University. With a view tuo bring- 
ing this matter to the attention of the manufacturers i0¢ 
exporters of the United States a copy of this circular is 
sent to you, with the consent of the Department of State, 
with the request that, if you deem it proper to do so, you 
will publish it in the next issue of your journal. 

Youre respectfully, 
G. Brown Gour, 
Acting Secretary. 

Washington, D. C., August 10, 1896. 

(The circular is as follows.—Ed.) 


To the Honorable Richard Olney, 
Washington, D. C. ; 

Sir: The Peking University, an important educational 
institution of this city, conducted under the auspices of 
the American Methodist Episcopal Mission, has recently 
opened in one of its buildings a museum which it is pro- 
posed to devote largely to the exhibition of foreign machin- 
ery and mechanical appliances. This museum is visited 
daily by increasing numbers of people of the better classes 
who are interested in acquiring some knowledge of foreign 
manufactures and inventions, and it is believed that it 
can be made an important means of advertising and intro- 
ducing the products of American industry. The auihcri- 
ties of this museum would be glad to receive and exhibit 
working models, photographs or drawings of machinery 
and inventions or specimens thereof, such as plows, ships, 
firearms, cannon, electric machinery, cars, locomotives, 
wind-mills, looms, printing presses, wagons, engines, ete. 
Each exhibit which may be presented to them will be 
marked in Chinese with the name and address of the 
maker, together with the description and price if desired, 
and a capable translator will explain their use to inquir- 
ers. 

This is an opportunity which manufacturers should be 
glad to avail of. Peking with a population of 600,000 is 
the literary and political center of the Empire. Advertis- 
ing here should be more profitable than in any city in 
China. The Peking University is the center of a wide in- 
fluence, It occupies commodious foreign buildings, light- 
ed by electricity, and is attended by hundreds of young 
men in search of Western learning. The museum referr- 
ed to is to be conducted solely for the purpose of increas- 
ing the usefulness of the University and attracting the 
attention of inquirers. Exhibits of the character above 
described will be gratefully received by it and will be ad- 
vantageously employed for the benefit of exhibitors as 
circumstances will permit. 

Correspondence on this subject and articles for exhibit- 
ion may be sent to the Peking University, Peking, China, 
or to Mr. Charles H. Taft, Treasurer of the Peking Uni- 
versity, No. 78 William St., New York City, and under 
an arrangement with the I. M. customs will be imported 
to China free of duty. The authorities of the University 
have applied to this legation for assistance in carrying out 
their plan, which with a view to such assistance I re- 
quest that such publicity be given this despatch as the 
Department may deem fit. 


Secretary of State, 


Charles Denby, Jr. 
Legation of the United States, Peking, June 5, 1896. 


Why Does Wrought Iron Become Weaker and Cast Iron 
Stronger Under the Influence of Shocks ? 


Sir: Several inquiries of this nature have come to me 
during the past few months from people who have re- 
peated successfully the tests recorded in the Paper en- 
titled “The Mobility of Molecules of Cast Iron,” read at 
the Pittsburgh meeting of the American Institute of 
Mining Engineers, and first published in Engineering 
News of Feb. 27, 1896. The reply I have. heretofore 


given—and now offer to others, through your columns— 
is this: 
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Assuming it to be a fact that wrought iron tends to 
become crystalline and brittle, when subjected to re- 
peated shocks or prolonged stress, the tendency to such 
change may be due to the fact that the molecules of 
wrought iron are mechanically forced out of their natural 
order of arrangement by the hammering, forging or 
rolling of the metal. The ‘‘fiber’’ of rolled or forged 
iron is due to the mechanical ‘‘carding,’’ as it were, of 
particles of iron and cinder, or scale, distributed 
throughout the mass; when examined under the micro- 
scope this is quite apparent. 

When a shaft, axle, or other piece of forged or wrought 
iron is subjected, for a long period of time, to moderate 
stress or repeated vibrations, it is not inconceivable 
that the mclecules—or particles of iron—thus mechani- 
cally disturbed and released from their enforced aggre- 
gations tend to rearrange themselves according to the 
laws of molecular attraction; such natural arrangement 
would be a crystalline one. 

Mclten cast iron, on the other hand, when poured into 
a mold and allowed to congeal, tends naturally to 
arrange the molecules according to this law, and, if a 
mass of fluid iron could be cooled with absolute uni- 
formity thoughout the section, there would, I believe, 
be no difference in strength between a casting, whether 
annealed or not annealed; this result can be approx- 
imately accomplished by pouring a test bar in a mold 
so arranged that the bar in cooling is surrounded by a 
large mass of molten metal. Such a bar differs largely 
from a similar bar cast from the same metal and cooled 
in the ordinary way. Irregular cooling or rapid sur- 
face-cooling interferes with the natural crystallization of 
cast iron and so creates a condition of stress, which, 
in some cases, exceeds the elastic limit of the metal. A 
car wheel, for example, unless placed, while red hot, 
_into an annealing pit, usually breaks in half, with a 
loud report, while cooling, but when properly annealed 
it is the strongest kind of vasting. 

A casting will gradually relieve itself of cooling strains 
if kept undisturbed for a sufficient length of time, and 
the ‘shocking system’’ simply shortens this time by 
enabling a quicker rearrangement of the molecules 
under tke influence of taps, or vibrations. 

The experiments recorded in my paper point clearly 
to this conclusion and the very large number of tests 
made afford a quantitative determination of the amount 
of strain existing in cast-iron test bars; this is found 
(as might be expected) to differ widely with different 
kinds of cast iron. 

Discarding, for the moment, 
composition between nearly pure ‘‘wrought’’ iron and 
the complex alloy called cast iron, the difference in 
treatment of the two would seem to be quite sufficient 
to explain, in the manner herein given, why wrought 
iron tends to become brittle (if it does) under the influ- 
ence of vibrations, while cast iron is actually strength- 
ened, to a certain extent, by similar treatment. 

A. E. Outerbridge. 

16th and Hamilton Sts., Philadelphia, Pa., Aug. 4, 1896. 
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How to Square a Circle and Rectify Its Circumference. 


Sir: The following solution of the old problem ot 
“squaring the circle,’ and rectifying the circumference 
gives remarkably accurate results and has suggested also 
a practical solution by a simple and handy instrument 
called the ‘‘Circle Rectograph.” 

The solution of the problem is based on the formula: 
2R2 


+[ R-2 (IV-V ) it: 
in which R=radius of the circle, IV =the side of a 


square inscribed in it, and V =the side of a pentagon in- 
seribed in it. 


Side of square with | 


=R yY 7>=— 


same area as circle | 


Fig. 1 —Tlethod of Constructing a Square Equal in Area to a 
Given Circle and Rectifying the Circumference. 


In Fig. 1, let AA be the diameter of the circle and C 
its center. Draw BC perpendicular to AA‘, lay off CD = 


BC 
vast draw AD and lay off DE=CD; then AE will be 


equal to the side of regular decagon inscribed in the cir- 
cle. With AE as a chord, lay off AJ and JG, then AG 
will be the side of a regular pentagon or=V in the 
formula. Draw AB and lay off AH = AG; BH will be IV 
—V in the formula. Lay off BK =2BH=2 (IV—V); 
CK=R—2 (IV—V). Draw A!M through K and Ch 
perpendicular to A'M; 
AM = 2A1L. 
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In the triangle CA!K, 


At i= {A* 0)? 
Teak 
A K=,(A* 0)? + (3K), 
Rz 


Theretore At L=- eases <5 i = 
JR? + [R—2 \1V—V) ]?; 


finally, 
2R2 
A? M=2 A! Le es 
‘y R2-+ [R—2 (IV—V) ]? 
=Ry 7=Side of square with same area as circle. 
It remains to prove the exactness of the formula. Sup- 
pose R=1. Then substituting the numerical values, 


Vx= 2 


f 1+ (1-2 (141421—-1.17557) > 


=1.77245 which is the square root of 7 
To rectify the circumference: Draw MN perpendicular 
to AA1 and draw AM; in the triangle AA!M, 
(AIM)? R?7 Ry 
A? N= Sa 
A At 2k 62 
==Circumference; or Circumference=4A! N 
4 


Since the lines CL and AM are only explanatory, and 


lines BC, AD, AB, AG and MN need only be drawn so 
mark the respective 


far as to intersections, both con- 


Fig. 2.==Abbreviated Construction. 


structions can be reduced as shown in Fig. 2, 
plain words we can say: 

1. For squaring a given circle: On a line perpendicular 
to the diameter given lay off from the circumference to- 
ward the center twice the difference between the sides 
of the inscribed square and pentagon; the chord drawn 


and in 


A N&W ROUTE FOR A NICARAGUA SHIP CANAL. 
(The proposed route is shown in dotted lines. 


from one end of the diameter and through the point found 
will be the sidé of a square having the same area as the 
circle. 

2. To rectify the circumference: The line through the 
second intersection with the circumference of the chord 
drawn perpendicular to the diameter cuts off 

Circumference 
4 

A glance at Figs. 1 and 2 shows that a plain triangle 
containing the angle AA'M would give the point M at 
once, and this is indeed all that is required. 


Fig. 3.—Method of Application of the ‘“ Circle Rectograph.”’ 


But M can also be found by a triangle whose hypotenuse 
passes through the center of the circle. Since such a 
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triangle need only be about half the size of the former, 
and for very exact constructions it is important to have the — 
intersections at the best possible angles; that is, at right — 
angles, I have preferred the latter triang’e, and have 
named it the “Circle Rectograph.” The “Circle Recto- — 
graph” and its application is shown in Fig. 3 : 
Directions for its use: Through the center of the circle 
lay the hypotenuse of the triangle by sliding the shorter ; 
edge along the T-square, parallel to the diameter given, 
mark the intersection D (formerly M) with the circum- — 
ference and draw DE perpendicular to AB; a 
Circumference 
then wet] AK = ——————_; 
4 
AD = side of square with same area as Circle. 
e “Circle Rectograph” is made by Kolesch & Co., 155 — 
Fulton St., New York city. H. C. Fischer, © 
235 E. 19th St., New York, July 14, 1896. 


A Proposed New Location for a Nicaragua Ship Canal. 


Sir: I hope you will forgive my troubling you again on fs 
the subject of the Nicaragua Canal, but it is, my pet ‘ 
hobby to do my little best towards influencing some 
day, a real survey of the ground, and, if the Commis- o 
sioners’ able report is compared with my previous letters — a 
in your paper, of the following dates: July 6, 1898; 
June 20, Aug. 1 and 8, Oct. 10, 1895, as well-as one re 
the ‘‘Railroad Gazette’? of March 8, 1895, all antedating — 
that report, it will be seen that nearly all my statements — 
were justified. The Commissioners have, however, gone 
further than I had hoped, much to my regret, in giving “f 
the company such a fearful rating before the investing — 
public and the U. S. Government, as to injure seriously, 
in my opinion, any chance for many years to come of A 
regalvanizing the great project, either by private enter- — 
prise or government ownership; but it will be done some ~ 
day, and Mr. Silvanus Miller’s letter in your issue of — 
June 25 has determined me to say another word in the © 
hope that you will indulge me again and publish it. i” 
am openly an enthusiast on the Nicaragua Canal, but an — 
opponent of Mr. Menocal’s route and of the methods of — 
the old company; this attitude I have always held, as is ‘ 
shown by my. letters above referred to. The skeleton 
sketch I send herewith is enough to convey my ideas — 
on the Atlantic division without too much detail, I shall — 
not touch on the Pacific terminus, as I think if Mr. 4 
Miller were familiar with the Ww he would agree 


See OCEAN ; 

\ 4 

Y 

Proposed by J. T. Ford, Assoc. M. Inst. C. E. a 
The Menocal location is shown by a full line.) % 
* 


that we have but little choice there for a terminus within | 
the limits of a reasonable expenditure. Salinas Bay is 
a very fair harbor, but so is the Harbor of San Fran- 
cisco. As far as the Nicaragua Canal is concerned, it 
would cost too much to get there, and we must make 
the best we can of Brito. 

Greytown, however, is quite a different problem, and 
there is ample room there for choice. I quite agree 
with Mr. Miller that the waters of the San Juan with 
their fearful freight of silt should be turned back to 
Greytown by cutting off the Colorado branch, say at or 
near point A; a simple pile and brush structure would 
do this easily, as it is practically at sea level and with 
little current for a great part of the year, and having. 
the old channel to Greytown ready prepared, it would 
immediately scour out and again accommodate all the 
waters of the river as it used to do up to some 50 years” 
ago. This feature has always formed part of my scheme, 
but now, when you have got the waters of the San Juan 
and their fearful sand drift at Greytown to leeward of 
us, for heaven’s sake let them stay there and leave 
Greytown severely alone; we have then a channel with 
no CURRENT, and no DRIFT SAND, at sea level, prac- 
tically all the way, already deep enough to float our 
dredges for 20 miles from the sea, and which we can 
deepen at small cost to any point which may be found 
convenient to use it. I select for argument sake point 
as a likely point to leave the Colorado branch, and 
point ©, the mouth of the Serapiqui River, as our first 
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communication with the San Juan. Now, it will be said, 
we know nothing of the country between B and C. I 
only allow this, however, for argument sake, and if we 
do not know much, more shame is it, for the Canal 
Company. But I DO know that a favorable line can be 
got at SOME level between these points approximately, 
and proper surveys should have been made there. The 
mouth of the Colorado is certainly as good a place for a 
port as Greytown, though they are both pretty ‘poor 
ones, but here at least we would be free of all drift, 
with marshy lagoons of great extent affording ample 
protection for shipping and capable of unlimited expan- 
sion for the sole cost of dredging under the most 
economical conditions. At point C it certainly will not 
be denied that a dam CAN be built at SOME elevation, 
say even with crest only 40 ft. above sea level, but I 
believe that 50 ft. above sea level could here be ob- 
tained. Whatever it may be, however, we obtain by 
this dam a certain amount of deeper slack water in the 
San Juan above, carving out ample spill-ways for dis- 
charging the river floods, in the hills on the north bank 
of the river at that point. Suppose now that we could 
not get up as high as Ochoa by using the present San 
Juan channel deepened and improved, because the crest 
of the Serapiqui dam be too low. We can, even tken, 
leave the San Juan at any convenient point again, up 
the Rio Danta perhaps (I have been over this ground 
personally), and if we must have the fearfully danger- 
ous high-level Ochoa dam (which I don’t admit), and the 
San Francisco basin, with its appalling line of high mud 
embankments on soft mud bottoms, we can reach it 
conveniently in this way and adopt the Menocal route 
beyond, having gained the great advantages of avoiding 
the absurd Divide Cut, and the equally absurd proposi- 
tion of making a practicable harbor of Greytown. 

I write this all as a mere hypothesis, but I have a 
good deal of sound information to back it up neverthe- 
less, and at least, is it sensible, on such a great work as 
this, to have left the south bank of the San Juan, from 
Ochoa to the sea, an absolute blank, as far as real sur- 
veys are concerned, or filled in with mere fancy work, 
as it has been on the company’s plans, simply because 
of the petty squabbling and jealousy between Nicaragua 
and Costa Rica, about their boundaries and prospective 
rights of dominion over the canal, and the insistence on 
the part of Nicaragua, that the whole canal and its 
eastern terminus should be on her territory? But, of 
course, Mr. Menocal would never have got his conces- 
sion at all if he had not made that promise. 

My line for the proposed survey would certainly, if 
practicable, economize a great deal, and it is at all 
events worth the trouble of being proved to be wrong. 
The south bank of the San Juan should never have been 
ignored as it has been hitherto in such an important 
work, and by all means let us hope that the wise sug- 
gestions of the late able Commission will be adopted 
and the appropriation made by Congress for a proper 
survey. Yours truly, J. T. Ford, 

Asoc. M. Inst C. E., Gen. Man. C. M. Ry.. Co. 

Cartagena, July 18, 1896. 


THE STRENGTH OF A CONCRETE SLAB was re- 
cently made the subject of an interesting test at the 
laboratory of the Massachusetts Institute of Technology, 
Boston, Mass. This slab was a section of flooring de- 
signed to be used in a courtyard for a dormitory building 
and which had to carry coal teams, etc. Brick arches had 
been specified fer this floor, but on account of the lower 
bid for concrete flooring, the authorities decided to test 
it. In the test the slab was supported by four I-beams 
Spaced 4 ft. 9 ins. c. to c. and was 5x14 ft. x4 ins. 
with %-in. twisted steel bars Spaced 6 ins. c. to c. and 
running lengthwise, and 3-16-in. bars running cross- 
wise, 4 ft. 9 ins. apart, or directly over each I-beam. 
The composition of the concrete was 1 part Alsen’s Port- 
land cement, 1 part sand and 6 parts broken stone. The 
stone was crushed so that 2 parts passed a \%-in. r.ng 
and 4 parts a %4-in. ring. Bricks were piled on in piers 
until a load of 16,770 lbs., or 724 Ibs. per sq. ft. was ob- 
tained and a depression of 5-82-in. resulted. This load 
of course covered only the span between two I-beams. 
Next an impact test, consisting of dropping a timber 
weighing 164% Ibs. endwise onto the slab 20 ins. from 
the nearest I-beam and from a height of 7 ft. 10 ins. was 
made without causing any break or damage whatever. 
The third test was for shearing and consisted in thrust- 
ing with a screw jack against an I-beam laid transversly 
.cross the slab about midway between the I-beams, until 
4 pressure of 20,700 lbs., with a deflection of 1 1-32 ins. 
was Obtained before the concrete cracked. By means of 
the Same screw jack a more local pressure covering an 
area of %4-in. x9 ins. was tried. When placed go as to 
ring the pressure over two of the twisted iron bars the 
oad borne was 6,200 lbs., and over one bar 7,700 Ibs. 
‘It is stated that Several faults of con- 
struction entered into this slab or else it would have 
shown still better results. Our authority for the above 
itatements is the Ransome & Smith Co., of Chicago, Hs, 


vhich makes a Specialty of this s 
: ystem of concrete and 
wisted fron construction, 
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THE DESIGN AND SPECIFICATIONS FOR THE FAIR- 
MOUNT PARK BRIDGE. 


In our issue of July 2 we published the accepted 
design made by the Phoenix Bridge Co., for the 
new bridge to be built by the Fairmount Park 
Transportation Co, in Fairmount Park, Philadel- 
phia, After that date, as we briefly stated in our 
issue of July 16 (p. 48), a protest was presented 
to the Commissioners of Fairmount Park against 
the award of the contract, and the Commissioners 
referred the matter to Mr. Theodore Cooper, M. 
Am. Soc. C. E., for examination and report. As 
some of the questions at issue are of general in- 
terest to the profession, we print herewith several 
letters, from which our readers may gather the 
facts in the case and form their own conclusions. 

For the easier understanding of the matter we 
may say that Gen. Russell Thayer, M, Am. Soc. C. 
E., is the Chief Engineer and Superintendent of 
Fairmount Park, Philadelphia, and is also Chief 
Engineer or Consulting Engineer (we are uncer- 
tain which), of the Fairmount Park Transporta- 
tion Co., a private corporation which has ob- 
tained a franchise for. the construction of an 
electric railway in Fairmount Park. 

A little over a year ago General Thayer sent out 
invitations to bridge companies to submit propo- 
sals for this bridge, and several such proposals 
were received, but the final award was not made 
until June of the present year. We reprint the 
correspondence without further comment: 


Philadelphia, Pa., May 31, 1895. 
Pencoyd Iron Works, Pencoyd, Pa.: 

Gentlemen: I should be pleased to receive from you on 
or before June 22 a proposal, accompanied by general 
plans and specifications for the construction of the super- 
structure of a steel bridge proposed to be constructea 
across the Schuylkill River, within the limits of Fair- 
mount Park, by the Fairmount Park Transportation Co. 

The enclosed blue print shows the general conditions 
existing and the general design of a structure that was 
prepared by me, but it is not intended to limit you to 
that particular design, except in so far as the length of 
spans, the elevation above water level, and the level and 
grade of the upper deck is concerned. It is quite probable 
that you may be able to submit a design much more at- 
tractive and more suitable. 

The bridge will be a single deck structure, provided 
with a 10-ft. walk on north side of bridge, then a 40-ft. 
asphalt driveway for carriages, and next to the latter 
a double-track roadbed for extra heavy trolley cars. If 
considered desirable, the railroad portion of the struc- 
ture may be separate and distinct from the driveway and 
footwalk, and the former may be from the latter by a 
space of 3 ft., but this is not required. Heavy ornamental] 
iron railings will be required on each side of the roadway 
portion of the bridge, and on the outside of the railway 
portion. 

In calculating the weight of highway portion of the 
structure in all its parts, the standard requirements here- 
tofore adopted by the city of Philadelphia for such struc- 
tures may be assumed, and in regard to the railway por- 
tion, the structure must be of amply sufficient strength 
to permit fast trains of heavily loaded cars to pass over 
same, with an ample factor of safety in all parts. These 
functions should be briefly stated in the general specifi- 
cations. 

Proposals will not include the masonry, and the com- 
pany reserves the right to reject any or all bids. Any 
further information may be obtained by application to the 
Chief Engineer, Yours respectfully, 

Russell Thayer, Chief Engineer. 

Address plans and proposals to Russell Thayer, C. E., 
Room 127, City Hall, Philadelphia. 

a 
Philadelphia, Pa., June 10, 1895. 
Pencoyd Iron Works, Philadelphia, Pa.: 

Gentlemen: In order to give you ample time to properly 
complete specifications and,proposals for the bridge pro- 
posed to be constructed across the Schuylkill River, for 
which you have some data, I have extended the time for 
receiving said proposals until 12 m., June 29, 1895. I 
enclose herewith additional data to be included in the 
requirements for the specifications for the structure. 

Yours very truly, 
Russell Thayer, Chief Engineer, 


Memorandum of Specifications to be used in De- 
signing the Superstructure of Bridge over 
Schuylkill River for Fairmount Transportation 
Company. : 


Lengths of Spans, Widths, Clearance, Etc. 


The span lengths, elevation of grade line and clearance 
under the bridge to be as given on accompanying profi.e. 

There is to be one sidewalk on north side of bridze 10 
ft. wide, one roadway 40 ft. wide, both in the clear, and 
south of the roadway two tracks for electric cars, having 
a clearance of 12 ft. for each track, 


109 


General. 
Cooper’s Specifications for Highway Bridges, E7ition 
1890, to govern for unit Stresses, quality of mater al, 
workmanship, etc., except as same may be modified below. 


Structural Material. 


All structural material to be soft steel except eye-bars, 
pins, I-beams and lateral rods, which are to be medium 
Steel and except where it may be necessary to use rods 
requiring we.ding, in which case they are to be of wrou ht 
iron, 


Roadway and Sidewalk Flooring. 


The roadway and sidewalks are to be covered with as- 
phalt pavement, carried on a solid steel floor, the asphalt 
wearing surface on the roadway to be 2 ins, thick and on 
sidewalk 1% ins. thick, same being laid on btuni ous 
concrete base or binder which shall be at least 3 ins. ta.ck 
over highest point of the supporting s eel werk cf the 
roadway, and 2 ins. thick over the highest point of the 
Supporting steel work for the sidewalks, rivet heads not 
being considered in figuring the depth of concrete over the 
steel work. 

Quality of asphalt wearing surface and bitum'nous 
binder to be as required by the specifications of the Dept. 
of Public Works for the City of Philadelphia. 


Flooring for Railway Tracks. 


Track rails to be laid on either white oak or long leaf 
southern yellow pine cross-ties, spaced wih 6-n_ open- 
ings and secured to the steel work by %-in. bolts, through 
every third tie; the cross-ties being carr.ed on longi.udinal 
steel stringers. 

Guard rails to be 6 x 8 in. yellow pine, dapped 1 in. 
over ties and bolted to every third tie with %4-in. bolts, 
with additional bolts through splices. 

Ties to be proportioned for an extreme fiber stress of 
1,000 Ibs. per sq. in., considering one axle load as being 
supported by three ties. 

Hand Railing, 

There are to be three lines of heavy ornamental ircn 
railing, costing not less than $250 per lin. ft. of rail; 
one line on outer side of sidewalk, one line between road- 


way and electric car tracks, and one l.ne on outer side of 
ear tracks. 


Loads to be Used in Calculations. 


Dead Loads: The dead load is to include total weight 
of iron and steel in the structure, the weight of paving, 
wooden floor system, track rails, hand railing. ete. The 
weight of bituminus concrete to be taken at 140 lbs. per 
cu. ft., and the asphalt 95 Ibs. per cu. ft., and all floor 
lumber at 4 lbs. per ft. B. M. 

Live Load: In addition to the dead load, the structure 
is to be designed to carry 100 lbs. per sq. ft. on the ro d- 
way and sidewalks for the highway portion of the bridge, 
and 1,000 lbs. per lin. ft. on each electric car track d.s- 
tributed so as to produce maximum stresses. 

In case two electric cars coupled on each tr-ek with 
loads of 20,000 Ibs. on each axle distributed thus: 


O-Tft.—O 23 ft. O=% tt Oo. 
or one wagon on the roadway with loads of 20,000 lbs. on 
each axle, wheels 5 ft. gage and 4 rt. wheelba-e produce 


greater stresses in any of the members than loads sneci- 
fied above, then these members shall be proport.oned for 
the concentrated loads as per diagram. 

Unless the stresses in the trusses produced by live load 
when only partially covering the roadway and sidewa k 
transversely exceed by more than 10% the stresses pro- 
duced by live load covering entire width of roadway and 
sidewalks, they need not be considered, 

In case the partial loading produces stresses greater by 
10% than the uniform loading covering the entire w'd h 
of the roadway and sidewalks, then the truss members 
are to be proportioned so that the unit stresses under par- 
tial loading shall not exceed the specified unit stresses by 
more than 10% wind load. 

The structure is to be designed to resist a wind pres- 
sure of 30 lbs. per sq. ft. on the vertical projec ions of 
each truss and railing, and the vertical projections of the 
floor system considered as a dead load andprorerly divi ed 
between the top and bottom lateral syste n, and in add t’on 
the top lateral system is to be figured for a moy.nz load 
of 150 Ibs. per lin. ft. 


Limiting Thickness of Material. 


No material less than % in. to be used except for fillers, 
ea rods having a smaller area than 1 sq. in. to be 
used, 


ee 


Commissioners of Fairmount Park, Phiiadelphia, Pa.: 

Gentlemen: Under dates of May #1 and June 10, 1895, 
the A. & P. Roberts Co. received invitations to furnish 
a design and estimate for a bridge across the Schuylkill 
River in Fairmount Park. Said invitations were signed 
“Russell Thayer, Chief Engineer,’’ and were accompanied 
by certain data and specifications for strength and lcad- 
ing to which the bridge should conform. In accordance 
therewith a design was prepared by the Pencoyd Iron 
Works, blue prints of which are herewith enclosed. 

My attention was recently calied by published articles 
in the daily papers, and also in the Engineering News of 
July 2 to the fact that the contract for this bridge had 
been let. I have no interest in the matter otker than that 
of a citizen of Philadelphia, but deem it my duty to enter 
a protest against proceeding with the building of the 
structure, as shown in the articles above referred to: 

I.—The bridge in question should contain three arches, 
not four. 

II.—The masonry of the piers should be carried to the 
level of the roadway. 

III.—The roadway, having considerable grade, will throw 
the arches out of a horizontal line, presenting an ex- 
tremely bad effect in the adopted design. 

IV.—The bridge as shown is much lighter and does not 
conform to the specifications issued by Chief Engiueer 
Thayer in his invitation for proposals, 

V.—At the time the present design was passed upon by ' 
your committee the plans were not in proper shape for a 
decision to be made, and General Thayer, as Chief Wngi- 
neer, had in his possession information which it was his 
duty as General Thayer, Superintendent of Fairmount 
Park, to have furnished your committee. That the blue 
prints accompanying this communication were not shown 
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the committee, and they had no knowledge of their ex- 
istence. 

{ am credibly informed that no actual work has been 
done upon this bridge other than drawings, and I must 
respectfully urge upon you the reconsideration of the de- 
sign for this structure, which can be made as the Wash- 
ington Bridge in New York, an adornment to the Park, 
ord not simply a means to carry a trolley line across a 
hole. 

J: is not a matter which can hereafter be remedied, 
and will stand an eye-sore, when there is no occasion 
for any such. Yours very respectfully, 

Percival Roberts, Jr. 

261 South Fourth St., Philadelphia, July 9, 1896. 
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Messrs. Geo. S. Webster and A. J. Cassatt, Committee of 
Fairmount Park Commissioners, Philadelphia, Pa.: 
Gentlemen: Referring to the conversation had with Mr. 
Webster to-day, from which I understood that it is the 
purpose of your committee to submit the plans for the four- 
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Compressive unit stress reduced for buckling for 1 + r = 


(A) Chords for Cooper’s, fixed ends for Phoenix: 
Per sq. in. .....-.-10,670 12,800 Rieicicks 
In. % of Phoenix... 71.6% 85.9% S oye te 1 


(B) Posts for Cooper, pate ends for Phoenix: 


14,900 
00.0% 


2 ako sho por Sone teh 8,670 ahen 13,990 

In. % of Phoenix... 59.5% 62.0% Sara 100.0% 
Lateral Bracing: 

Per sq. in. .....-.-15,000 18,000 aaa 25,00 

In. % of Phoenix... 60.0% 42.0% en 100.0% 


Thayer’s, Phoenix. 
Gooper’s 1890 Modified. 
Quality of material: Soft 

steel, 54,000 to 62,000 

(Clause 131). If medium 

steel used (see Clause 109). 

All holes reamed; all edges 

planed. 

Thayer distinctly specifies 
soft steel. 


Live Load: 100 Ibs. per sa. 
ft. No material less than 


Quality of material: Me- 
dium steel reamed and 
planed, over %%-in. thick, 
60,000 to 68,000 Ibs. (Clause 
66 and 67-92). 


Live Load: 100 ibs per sq. 
ft. floor, 80 lbs. per sq. ft. 
trusses. No material less 
than 14-in. (Clause 31). 


3%-in. to be used except fi)- 
lers. 
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high water line, and having a rise at the center of about a 
40 ft. 

The total width of the structure is 79 ft. 3 ins., consist- t 
ing of a sidewalk on the north side 12 ft. in width, a 
driveway 40 ft. wide, and a separate division 27 ft. 3 ins. . 
wide reserved for a double-track electric railroad. The 
sidewalk and driveway are to be paved with asphalt. The — 
approaches are to have a grade of 2.56%, and the main 
spans 1.202%, all rising towards the eastern bank, 

The license under which this bridge is to be constructed — 
says: F 
The said bridge over the River Schuylkill shall be a 
substantial and ornamental structure of steel or iron, with | 
stone piers and abutments, and the plans, materials and 
construction thereof shall be subject to the approval of 4 
the Committee of the Commissioners of Fairmount Park 
on Plans and Improvements. Proper provision shall be 
made on the said bridge for passages of carriages and 
foot passengers, and no charge shall be made for their | 
passage over the said bridge. , 7 

The only question that has been raised in reference to 
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DESIGN BY THE PENCOYD IRON WORKS FOR THE NEW BRIDGE OVER THE SCHUYLKILL RIVER IN FAIRMOUNT PARK, PHILADELPHIA, PA. 


arch bridge now contracted for by the Fairmount Park 
Transportation Co. to an expert bridge engineer for ex- 
amination and report, I beg to present for your considera- 
tion the following facts: 

J still insist that a bridge containing three arches is 
the only proper bridge to be erected in the location in 
question. Your committee having decided not to open up 
this matter, I will not occupy your time with my reasons 
for the same, but only call your attention to the fact that 
the piers of the accepted pridge on the low water line 
occupy 62 ft. of the water way of the stream, and at the 
bottom 84 ft. So far as I know, at the time the plans 
were submitted to your committee for approval they were 
in very defective shape, as no strain sheet accompanied 
them, and very little data was shown. 

It is, however, stated and made part of the contract 
that the standard specifications of the Phoenix Bridge Co. 
of 1895, for highway structures, shall govern the design 
of the bridge. 

General Thayer stated on Tuesday last, at the meeting 
of the Committee on Plans and Improvements, that the 
accepted design of the four-arch bridge complied in ali 
respects with the specifications issued by him under date 
of May 31 and June 10, 1895. I regret exceedingly to be 
compelled to say that this statement is entirely incorrect. 

I have now to enclose you copies of the above-named 
invitations to tender for the bridge, and specifications to 
govern the design of the same. I now assert that the 
bridge as shown in the Engineering News of July 2, 
1896, is a weaker and lighter structure than called for 
by General Thayer, and also that the specifications of the 
Phoenix Bridge Co. permit a structure which must, not 
only under General Thayer’s specifications be condemned, 
but is also much lighter and weaker than would be per- 
missible under the present practice and specifications of 
the City of Philadelphia. 

I respectfully call your attention to the following points, 
upon which I base the above remarks: 

Comparative Permissible unit strains in Highway Bridges, 
Dead and Live Loads Assumed Alike. 


Specifications. j—Cooper’s 1890.—, City Phoe- 
Soft Medium of Phila. nix. 
steel. steel. 

Plate and shapes in tension in trusses: 
Per iS. Wile wisi tess = 12,330 14,800 138.500 15,940 
In. % of Phoenix... 177.3% 92.8% 84.7% 100.0% 
Plates and shapes in tension in floor: 
Per sd. in... 00> 12,000 14,400 13.500 17,850 
In. % of Phoenix... 67.2% 80.6% 75.6% 100.0% 


Compressive unit stress not reduced for buckling: 


(A) Chords. 
Per sq. in.........13,300 16,000 12,000 15,940 
In. % of Phoenix... 83.4% 100.3% 75.8% 100.0% 
(B) Posts. 
Per sq. in. .....---11,660 13,380 12,000 15,940 
In. % of Phoenix... 73.1% 83.6% 75.38% 100.0% 


Cross Section Showing Floor Construction. 


From the above data it will be seen that the proposed 
bridge is too high in its unit strains. The quality of 
the material does not conform to the specifications of 
General Thayer, nor to Cooper’s, for the same quality of 
material. The workmanship does not conform to the 
specifications of Cooper. The trusses are designed for 
a live load 20% lighter than called for by Thayer. The 
thickness of material is less than permissible by Thayer. 

If, therefore, the Phoenix Bridge Co.’s specifications 
are correct for the designing of this bridge, the specifi- 
cations of Mr. Cooper, of Mr, Cooper modified by General 
Thayer, and the practice of the city of Philadelphia, and 
other first-class cities for municipal work of this char- 
acter are incorrect, and should be modified in the inter- 
ests of taxpayers. 

I contend that the proposed bridge due to its position 
and liability to full loading should be designed with the 
same factors of safety as would be used in any other 
first-class municipal work, and respectfully claim that 
the above-given data conclusively proves that such is not 
the case. 

If the four-arch bridge must be used, then let it be 
proportioned either under General Thayer’s specifications 
as issued, or in conformity with the practice of the En- 
gineering Department of the city of Philadelphia. 

Yours truly, Percival Roberts, Jr. 

Philadelphia, Pa., July 16, 1896. 

sign ty 
Commissioners of Fairmount Park, Philadelphia, Pa. 

Gentlemen: In compliance with the request of your Sub- 
Committee on Plans and Improvements, I have made an 
examination of the general plans for the Fairmount Park 
bridge proposed to be built by the Fairmount Park 
Transportation Co. 

Your sub-committee has furnished me with copies of the 
communications from Mr. Percival Roberts, Jr., and other 
papers relating to this work. The Phoenix Bridge Co. 
has sent me copies of the general plans of their proposed 
bridge and their specifications under which they propose 
to construct it. The general plans consist of three sheets 
of drawings, as follows, viz.: 

1. A general elevation and cross-section at the centre 
of one arch. 

2. Elevation of one arch, its strain sheet and plan of 
the metal floor. 

8. Plan of cross floor beam and stringers, 

As shown by these plans the structure consists of a 
metal approach on the west bank 180 ft. long, four main 
river spans each 208 ft. long between centers of piers, 
and a metal approach on the east bank 210 ft. 
long, making a total length of steel structure 1,222 ft. 
The carrying trusses of the approaches are lattice girders 
resting on vertical points. The main river spans are steel 
arches springing from masonry piers a few feet above 
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this requirement is whether the proposed bridge is a 
“suitable and ornamental structure,’ not whether it is 
the most substantial and ornamental, nor whether a more 
substantial and ornamental structure could not have been 
made. Under a general requirement like the aboye, a 
reasonable interpretation must be taken. 


Capacity and Strength of the Structure. 


This bridge has been proportioned for the following Tre- 
quirements: : 

1. The floor beams and stringers are to carry a load of — 
100 Ibs. per sq. ft. over all parts of the sidewalk and 
driveway, or a 20-ton load on a wheel-base of 9 ft. on — 
any part of the driveway; and for 1,000 lbs. per lin. ft. ; 
of the railroad tracks or an electric car weighing 25 tons 
loaded, followed by another car weighing 20 tons loaded, — 
on a total wheel-base of 78 ft. 

2. The trusses are to carry the full area of the sidewalk — 
and driveway over the whole span loaded with 80 lbs. — 
per sq. ft., and 1,000 Ibs. per lin. ft. over each railroaa — 
track. oe 

I consider the above requirements for the loading satis- F 
factory and sufficient. In addition it is required that all ; 
parts of the structure shall be proportioned under these — 
loadings so that the maximum strain shall not exceed — 
those allowed by the Phoenix Bridge Co.’s specifications. _ 
As far as is shown upon the general plans submitted, — 
these allowed strains have not been exceeded. z 

From the point of view of capacity and strength, the 
proposed bridge can be considered a substantial struc- — 
ture. There are, however, certain features of the struc- 
tural parts of the work which I would recommend change: i 
or modified: ’ p 

1. The buckle plates of the driveway should be crowned > 
upwards instead of downwards, as they can then be better 
drained and will be less subject to deterioration. The yo 
should also be riveted to the beams instead of bolted. 

2. There should be at each side of the driveway 
metal curb of an approved form. 

3. The gutters should be shaped as is customary am 
not of the depressed form as shown. They should b 
drained into a pipe system leading to and down along the — 
piers into the river. They should not drain directly int i 
the river to the annoyance of persons using the river, 
or so as to permit the wind to blow it upon the struc-_ 
tural work. 
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4, At the junction of spans, where expansion spaces are. 
needed, an approved form of expansion joint should be 
placed in the paving that will be smooth and noiseless. 
under the passage of vehicles. , 4 

5. There should be provisions made for putting now or 
at some future time hydrants at suitable distances, ‘ 


washing the pavements. 
6. The handrailing is not satisfactory from either t 
point of strength or appearance. This bridge will be liab 
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ENGINEERING NEWS. 


lit 


to have crowds upon special occasions, like boat races. 
which would tax severely the strength of the handrailing. 
It should therefore be about 4 ft. 6 ins. high above the 
sidewalk and of unquestioned strength. It is due to 
the structure that it should be an ornamental one, both 
from its effect upon the general external appearance of the 
whole structure, but also as seen from the roadways. 

F General Appearance of the Structure. 

Where all conditions are equal, a three-spanned arch 
bridge is generally considered a more pleasing structure 
than one of an even number of spans. I estimate that un- 
der the same requirements, allowing for the saving of the 
cost of one pier, three spans at this point would have cost 
Pf about $20,000 more. The location of the present piers 
was determined by conditions of the channel. The west 
abutment and the west river pier are now under way. 
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and the sudden break at the lattice girder approaches 
detracts very much from the dignity of the structure. 
This can be remedied by making the approach spans next 
the arch spans, half arch spans corresponding in form 
to the main spans. 

If the suggestions above indicated are carried out prop- 
erly, I think you will have obtained for the City of Phila- 
delphia a substantial and ornamental structure, and a 
suitable Park bridge. Yours respectfully, 

Theodore Cooper, Consulting Engineer. 

New York, July 380, 1896. 


We reprint herewith from our issue of July 2, 
the design for this bridge presented by the Phoe- 
nix Bridge Co., and also show on the same scale 
and in the same style the design which was sub- 


particulars can readily be expressed by percentages, with- 
out, however, enlarging our knowledge of their respective 
merits. This is all Mr. Roberts seems to have shown 
and in a manner that is manifestly misleading. More- 
over, in comparing specifications, Mr. Roberts is also 
misleading and unreasonable. He compares the Phoenix 
Bridge Co.’s specifications, prepared in 1895, after several 
yecrs of experience in the manufacture and use of stee] 
construction, with the specifications of Theodore Cooper 
and of the City of Philadelphia prepared as early 
as 1890, when steel was first being used and _ its 
behavior during manufacture and in service some2- 
what uncertain. Mr. Theodore Cooper has a new 
highway bridge specification in press and the City 
of Philadelphia is changing their specification to 
agree with experience. Mr. Roberts, in making his com- 
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I do not consider the selection of three spans instead 
of four as of sufficient importance, under the circum- 
stances, to recommend any change. I think, however, thax 
H eertain changes are necessary in the proposed plan to 
give the structure that satisfactory and pleasing appear- 

\ ance that its location demands. i 
i. The general outline of the main spans at the top is a 
straight line. It will appear from a distance as curved 
downwards and would be very unsatisfactory in looks. 
This line should be cambered downwards about 2 ft. at the 
_ middle of its length, giving the skyline an actual curve 
of 2 ft. in 800. This curve on the roadway should be 
_ gradual, merging into the grades of the approaches. The 
effect. of the two approaches, both inclined upwards and 

east, can be modified by the trees on the bank. 
_ -2. The fascia shown on the plans is too small and 
3! meagre in its treatment. The fascia, cornice and hand- 
railing should be treated as a whole both for strength 
and. architectural effect. Plates LVII. and LVIII. of the 
_ “Histery of Washington bridge over the Harlem River, 
New York,” shows the fascia, cornice and handrail of the 
bridge. While this is of greater magnitude than re- 
_ quired for the bridge under consideration, it shows the 
desirable method of treatment. 
des “Weakness of look at the ends of spans. Fach span 
“* ends with a long vertical column, rising from one side 
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mitted by the Pencoyd Co. with its bid, in 
order that our readers may more readily com- 
pare the two. In accordance with our usual 
custom we have submitted proofs of the above 
matter to the parties interested, with an invitation 
to present replies or comments, for publication in 
connection with the above; and we have received 
the following letter from the Phoenix Bridge Co.: 


Sir: I am quite familiar with the correspondence of Mr. 
Pe:cival Rcberts, Jr., Vice-President Pencoyd Iron Works, 
in connection with the bridge now being constructed over 
the Schuylkill River in Fairmount Park, Philadelphia, 
which correspondence you kindly forwarded to me; I 
have also seen considerable additional correspondence 


‘that Mr. Roberts has seen fit to address to a number of 


Philadelphia city officials and copies of which were given 
to reporters of Philadelphia daily papers. The Phoenix 
Bridge Co., having been engaged to build a combined 
highway and trolley bridge of stated dimensions and under 
given specifications I have not felt at liberty to discuss 
these requirements either privately or publicly. After a 
careful examination of Mr. Roberts’ letters I fail to find 
any scientific matter of public interest. The Pencoyd 
Bridge Co. may take great interest in having illustrated 


PERSPECTIVE VIEW OF DESIGN FOR FAIRMOUNT PARK BRIDGE. 
By the Pheenix Bridge Co. 


_ of the piers, so that at the point where the eye expects 
massiveness, there are only two long slim posts. Slender 
Masonry piers extending above the footings of the arches 
would have relieved this effect on the river piers, but 
at the abutments a more massive work would have been 
required. 

I think this can be largely remedied by making the 

_ Metal work over the piers of a more massive looking 
character, without the use of false ornamentation. In like 
manner at the ends of the bridge the single light post 


in your journal alongside of the Phoenix Bridge Co.’s 
plan their ideas of proper plan and length of spans, which 
might be adaptable to another location, but in the present 
case it is ruled out absolutely as unsuitable and not ac- 
ceptable to the Park commissioners (see Russell Thayer’s 
letter of invitation of May 31, 1895, above). The local 
conditions are such that the four-span crossing is neces- 
Sary and was so fixed upon as long ago as 1894. 

There are meny specifications to choose from in under- 
taking to design a bridge, and their differences in some 
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parisons, also used the limiting unit stresses, without 
bearing in mind that well known clause, which Mr. 
Theodore Cooper, from his wide experience has thought 
necessary to print on the outside cover of each copy of his 
specifications: ‘‘The most perfect system of rules to in- 
Sure success must be interpreted upon the broad grounds 
of professional intelligence and common sense.”’ 

The Phoenix Bridge Co. try to interpret their own 
Specifications on these lines and also any other specifica- 
tion which they are called upon to use from timeto time. 
If Mr. Robertshad sodesired he could have convinced him- 
self by an examination of our detail stress sheet, giving 
sizes, etc., prepared several weeks before he saw fit to 
criticise the plan, that in no case have we used the limit- 
ing strains he finds, but have used our “‘common sense 
and professional intelligence’ in designing and detailing 
the particular bridge under consideration, bearing in 
mind the duties it must perform. That we have not erred 
in our conclusions and judgment is borne out by the re- 
port just made to the sub-committee of Fairmount Park 
commissioners by their consulting engineer, Theodore 
Cooper, which you have reprinted. 

Mr. Roberts’ criticisms are answered in the following 
portion of Mr. Cooper’s report: 

Capacity and Strength of the Structure.—This bridge has 
been proportioned for the following requirements: 1, 
The floor beams and stringers are to carry a loading of 
100 lbs. per sq. ft. over all parts of the sidewa.k and 
driveway or a 20-ton load on a wheel-base of 9 ft. on 
any part of the driveway; and for 1,000 lbs. per lin. ft. 
of the railroad tracks or an electric car weighing 25 
tons loaded followed by another car weighing 20 tons 
ere rae ee eee or a i 
and driveway over ihe wink Sane icadon” wn ae 


Aid ft., and 1,000 Ibs. per lin. ft. over each railroad 


I consider the above requirements for the loadin sat- 
isfactory and sufficient. In addition it is required that ‘all 
parts of the structure shall be proportioned under these 
loadings so that the maximum strains shall not exceed 
those allowed by the Phoenix Bridge Co.’s Specifications. 
As far as is shown on the general plans submitted, these 
allowed strains have not been exceeded. From the point 
of view of capacity and strength the proposed bridge 
can be considered a substantial structure, 

Mr. Cooper’s suggestions regarding number of spans, 
grade, pavement, cast curbs, gutters, hydrants, drain- 
age, hand railing, auxiliary masonry piers, ete., are all 
matters in which the Phoenix Bridge Co. have no voice 
or interest, these points being determined by the com- 
mittee of Fairmount Park or their representatives. 

As I have intimated before, I find nothing to discuss 
in Mr. Roberts’ letters that would be of great interest 
to your readers, and I can find no excuse or reason for 
their publication. 

In June, 1895, we submitted tenders for the construc- 
tion of the bridge in exact accordance with the letter 
and specifications received by Mr. Roberts (see copies 
above). In this competition with three other compa- 
nies we were the lowest bidder and were so advised, 
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and Mr. Roberts’ interest as a bidder ceased. About ‘a 
year later we were asked to enter into a contract for 
the construction of the bridge, various mod.fications 
having been made in loading, width of sidewalk, width 
of trolley portion, total length of structure, wooden 
floor, etc. After considerable discussion we finally en- 
tered into an agreement to furnish the metal work in 
place. After we were well under way Mr. Roberts took 
up the matter as ‘‘a disinterested taxpayer of the tity of 
Philadelphia,’’ intimating that the loading was light, the 
Phoenix Bridge Co.’s specification not good practice, 
there should be only three spans, etc., etc. 

In view of Mr. Cooper’s report, his rights as a taxpayer 
do not appear to have been trampled upon to any 
serious extent. 

I am able to say without qualification that the bridge 
as designed, in my judgment, will conform to _ best 
modern practice, and when completed will be one of the 
most substantial and ornamental highway bridges in the 
country. The photograph which I send you herewith 
shows the bridge as it will appear when completed. I 
shall be pleased to have an opportunity to make to the 
Engineering News, at a later date a full representation 
of the special features and details of this bridge, which 
I believe will be of general interest. 


Respectfully yours, 
John Sterling Deans, 


Chief Engineer, Phoenix Bridge Co. 
Phoenixville, Pa., Aug. 8, 1896. 
TT Oo 


TESTS OF NON-CONDUCSING COVERINGS FOR BOILERS 
AND STEAM PIPES. 


The Boston Manufacturers’ Mutual Fire Insur- 
ance Co. has issued a repcrt by Prof. Chas. L. Nor- 
ton, of the Massachusetts Institute of Technology, 
on the relative efficiency of different commercial 
coverings for steam pipes. His tests were made by 
a new method which consists in filling the pipe 
under trial with oil and heating the oil by a wire 
immersed in it which carries an electric current. 
The amount of heat radiated from the pipe is 
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given above are averages obtained from 5 to 15 
tests of each specimen, and the variations in indi- 
vidual tests were so small that the values of the 
ratios of efficiency can be depended on as correct 
within % %. 

The circular contains also some important in- 
formation concerning the liability of wooden lag- 
gings of cylinders and boxing of steam pipe to 
char and take fire. Wooden coverings of cylinders 
and steam pipes are apt to become completely 
converted into charcoal, and this may take fire im- 
mediately upon the entrance of air through the 
outer coving, 

A caution is given concerning the use of mineral 
wool as a steam-pipe covering, as follows: 


It serves only as a non-heat-conductor when in a very 
light and fluffy condition holding entrapped air. It is 
liable to be consolidaed by the vibration of the factory, 
leaving the upper part of pipes exposed, while the lower 
side is only guarded against radiation by this material 
becoming more and more solid and therefore less fit for 
its purpose. But this is not the worst. It is very dan- 
gerous stuff to handle. The fine needles getting under 
the nails will produce very injurious effects, and it is 
not safe to handle this material even in a laboratory 
without carefully protecting mouth and nose from the 
dust, which when breatked has produced hemorrhage. 
Much of this slag also contains sulpkur or other e.e- 
ments which when wet or even dampened by escaping 
steam become very corrosive. Another type of a similar 
kind is known as Rock Wool. This appears to be made 
from glass and is therefore without corrosive effect, but 
is even more dangerous to handle than the mineral type. 
We therefore give this warning against the use of 
mineral and rock wool whenever offered to any of our 
members for covering pipes, and when used for any 
other: purpose it should be handled with the greatest 
caution. 


An addendum to the circular states that the 
caution regarding rock wool applies only to the use 
of the substance in its loose condition. A covering 
is made in which the material is so held in con- 
taining covers as to make it probably quite safe 
to handle and free from liabilty to injury by vi- 
bration. 
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THE DETAILED COST OF 8-IN. PIPE SEWERS AT ~ ¥ 


ITHACA, N. Y. 

We have received from Mr. H. N. Ogden, Jun. 
Am. Soc. C. E., Chief Engineer of the Sewer Com- 
mission of Ithaca, N. Y., some figures relating to 
the detailed cost of 8-in. pipe sewers on 18 streets 
in that city, comprising a total length of 17,168 ft. 
The figures are given in the accompanying table 
and are supplemented by the following explana- 
tory notes: 

The column of cost of labor is based on observed num- 
ber of laborers at the following assumed prices, which 
may vary a little from those actually paid: Foreman, 


$2; laborers, $1.35; masons, $3.50; tenders, $1.50; pipe P 


layers, $1.50; teams, $3.50. Pipe, 12% cts. per ft., with 
Ys 25 cts. each additional. Brick, $8. No amount for 
superintendence or profit is included. Teams were used 
for hauling pipe and cement from cars, and for cleaning 
up the streets. Amount not very regular, and probably 
partly inaccurate. The cost of manholes was made up 
sometimes by adding cost of brick and cement to labor, 
and sometimes by multiplying the depth by a determined 
amount per foot of depth. The manhole covers were 
bought separately, and are here estimated at 1% cts. 
per lb. Cement was furnished by the city and delivered 
to contractor on the car. The cost to city was 95 cts. 
per bbl. The amount of cement used ranged from 120 
to 243 ft. of laid pipe per bbl. Pipe was deep-socket 
pipe, and is estimated at 12% cts. per ft. on cars here; 
all 8-in. The average cut given is found from the 
average of the different cuts for different distances along 
the trench, or is the true mean cut. Underdrains, where 
used, were furnished by the city; cost of labor only is 
included on Green St. Cost per foot per foot deep is 
found by dividing cost per foot by average cut. It 
eliminates the difference in the depth of trenches, and 
gives a fair comparison between the cost of pipe laying 
in the different streets, and between the different fore- 
men. Cayuga St. only is paved (brick on 6 ins. of con- 
crete) and the cost of repaving is not included. The 
other streets have a gravel surface. There were three 


Detailed Cost of 8-in. Pipe Sewers in Sec. 7 of the Sewerage System of Ithaca, N. Y. 
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; 126.50 $5.00 3 $29.00 $18.27 $13.56 $154,25 $346.08 1,134 6.7 4.9 5.3 $0.30 $0.056 Wet clay; water 3 ft. down, baled out; no pumping or sheeting. 
pe sox eae 3 nes ae 5 53.00 30.45 24.18 196.50 511.83 1,504 7.2 5.8 5.8 .34 0.058 Wet clay; water 3 ft. down; no pumping; occasional praaing 
Washington.. 1% 49.50 2.00 1 8.00 6.09 4.34 51.25 121.18 398 6.4 3.5 4.9 -20 0.061 Wet clay; no pumping or sheeting . 
Titus ws 4% 318.90 9.00 3 37.00 18.27 21.70 178.38 583.25 1,391 8.5 6.0 6.8 42 0.062 Loam over wet clay; water 6 ft. down; no p’mp’g; occasional brac’g. 
Pisa eed 909.00 10.50 5 52.00 30.45 21.28 166.50 489.68 1,382 6.9 5.0 5.9 .37 0.063 Wetclay; water 5 ft. down; 1 diaphragm pump; accasional bracing. 
Buffalo. 108.25 6.00 3 35.00 18.27 14.41 78.68 26056 697 8.1 5.4 6.7 .43 0.064 Clay and g-avel; much water in places; pump; braced; some sheet’g. 
Paveteaaee 495.05 4.00 3 30.00 18.27 13.64 132.50 393.46 984 6.0 5.1 5.6 .40 0.071 Wetclay; water 4 ft. down; occasional bracing and pumping. 
Centre....--- 347.00 10.00 5 61.00 30.45 25.11 189.25 662,81 1,334 8.7 6.0 6.8 50 0.073 Wetciay; water 3 ft. down; 1 diaphragm; occasional bracing. 
Greenateenie 418.85 13.00 7 80.00 42.63 36.58 260.138 851.19 1,919 6.4 5.4 5.7 .45 0.078 Half gravel; remainder clay; half close sheeted; underdrain pumps. 
Clinton......- 519.85 14.00 9 98.00 54.81 58.90 318.88 1,044.44 2,403 6.8 4.5 5.4 .43 0.081 Wetclay, 1 pump; occasional bracing; some gravel pockets. 
Albany.....-- 319.50 7.00 4 50.00 24.36 21.54 187.388 609.78 1,431 6.6 4.2 5.0 .43 0.086 Gravel containing water at 5 ft.; half sheeted; pump. 
Geneva... .. = 373.47 10.00 38 80.00 18.27 27.12 176.138 634.99 1,323 5.8 4.8 5.3 -48 0.091 Sheeting and pumping entire; water at 5 ft. 
Gayugaceee® 468.25 4.00 6 66.00 36.04 382.47 194.50 801.76 1,418 8.1 5.4 6.3 .56 0.090 Loose gravel; brick pavement half braced; half sheeted; no pump. 
equal to the heat furnished by the current, which Concerning asbestos and other materials used 


may be computed from the readings of a volt- 
meter and an ammeter. The accompanying tables 
give the results obtained: 

Results of tests of Non-Conducting Steam-Pipe Coverlngs 


Table I.—Test.—Temperature in the Pipe, Sle 
Corresponding to Steam of 200 lbs. Absolute Pressure; 
Temperatude of the Room, 72° F. 
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5 wi! 5 rm “se o ax 
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No. is ~Q on] 5 i 21 
1. Nonpareil cork ..... 0.90 3.04 0.204 2 
DIMMS IORIA eoteie tlalstele sels 1.12 3.40 0.284 24 
Se cM irr GellmNOrt Uerssisverere 1.12 3.58 0.300 23 
A. Nir cell) No. 2: 52 ci 1.25 3.40) 0.404 du 
5. Magnabestos ........ 1.12 3.84 O.a41 43 
Geetiretfelty sat stie. alates 1.00 8.99 0.333 36 
7. Calcite ...+-..sseee- 1.25 5.02 0.423 29 
SS eBaALrespipOue acacia ones 11.96 1.000 


Table II.—Temperature in the Pipe, 239.4°, Correspond- 
ding to Steam 10 lbs. above Atmospheric Pressure; 


Temperature of the Room, 72°. - 

British thermal Ratio of 

units per h’t loss to 

; Thickness sq.ft. pipe loss from 

No. Name. in ins. per min bare pipe. 
1. Nonpareil cork ......0.90 1.44 0.232 
2. Magnesia .....+eeeeee- 1.12 1.59 0.262 
4, Air cell No. 2......... 1.25 1.58 0.261 
5. Magnabestos .........1.12 _ 2.82 0.483 
Guutinewtelt. paises sere OO 2.40 0.895 
8. Bare pipe ..-...+---+> 3 6.06 1.000 


No. 1 was furnished by Stone & Duryee, Nos. 2 and 5 by 
Keasbey & Matthison, Nos. 3 and 4 by Asbestos Paper Co., 
No. 6 by H. W. Johns Co., and No. 7 by Phillip Carey Co. 


Full details of the method of conducting the tests 
are given in Prof. Norton’s report. The results 


for coverings, the circular says: 


Asbestos is one of the most valuable substances ever 
discovered for use in making pipe coverings and boiler 
laggings, but it is not because the asbestos itself is a 
non-conductor of heat; on the contrary, in a solid or 
compact condition, it is ratker a quick conductor of 
heat, and must therefore be used merely as a bond for 
other substances or medium for holding entrapped air. 
Asbestos being an incombustible and fibrous substance 
may be and is used as a bond for holding magnesia, and 
other non-heat-conducting substances in position. It is 
also used in the manufacture of the Air Cell Covering 
for the purpose of holding a very large amount of en- 
trapped air. In this way it serves a purpose for which 
it would be wholly unsuitable by itself, as it is liable to 
become more and more solid under vibration, even if 
first used in a porous or fluffy condition without com- 
bination with other substances. 

The properties of magnesia in a loose condition holding 
entrapped air, the properties of what is known as fossil 
meal which is the diatomaceous earth, found under peat 
bogs, and the properties of cork in retarding the radi- 
ation of heat were well established by our previous in- 
vestigation. The properties of air entrapped in a finely 
divided form, that is to say, entrapped in a material in 
which there can be little or no circulation of the air, 
have long been known. Hence success in making a pipe 
covering or boiler lagging has consisted in the combina- 
tion of a bonding material of an incombustible kind, 
notably asbestos fiber, so as to hold the maximum 
amount of loose magnesia, loose fossil meal or entrapped 
air in the encasement which can be put on the outside 
of the pipe, and maintained without being impaired by 
vibration, or from other causes. 


gangs all and four gangs half of the month during 
which time the above work was done. 
pat Be Dee aE Sos 


RULES FOR THE SANITARY PROTECTION of the 
water supplies of eight cities and nine villages have been 
established by the State Board of Health of New York 
in the past few years. The original authority for making 
such rules was given by Chap. 548 of the Laws of 1885, 


which required the approval of the County Judge of the 


county in which the waters are located. By Chap. €61 
of the Laws of 1893, and amendments thereto, the rules 
established by the board take effect without the approval 
of local Judges. The cities for which rules have already 
been established are New York, Brooklyn, Rochester, 
Watertown, Syracuse, Elmira, Mount Vernon and New- 
burgh; the villages are Norwich, Cobleskill, Yion, Fort 
Edward, Sing Sing, New Rochelle, Coxsackie and Skan- 
eateles. : , 


pres 

THE RELATIVE EFFICIENCY and cost of plumber’s 
work has been investigated in detail by the London ‘‘Lan- 
cet’”’ through a special commission appointed for that 
purpose. The commission gives three reasons for the 
large number of unsanitary houses: (1) The ‘prevailing 


indifference and consequent ignorance of all classes’ re~’ 


garding sanitary appliances; (2)° bad work and cheap 
material as a result ‘‘of putting such work up to the dis- 


torted competition of all who may choose to tender for — 


it;’? (8) ‘“‘the cost of rectifying sanitary work.’’ After 
discussing these three reasons the report is chiefly taken 
up with a description of the plumbing in three imaginary 
buildings, with detailed estimates of the cost of making 
it good. Floor plans of the buildings are presented and 
many sketches of plumbing details showing how not to 
and how to do it. The report is published as a supple- 
ment to the ‘‘Lancet” for July 4, 1896. ; 
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THE AMERICAN LINE STEAMSHIP “ST. PAUL,” on 
Aug. 14, arrived at Sandy Hook in 6 days and 31 minutes 
from Southampton. The course covered was 3,046.1 knots 
and the average speed was 21.08 knots per hour, On Aug. 
18 she made a record of 530.8 knots. The highest horse- 
power developed was 20,800, with a highest steam pres- 
sure of 198 lbs. per sq. in.; the average revolutions of the 
screws were 9014 per minute, with a maximum of 93 
revolutions. The sea was generally smooth and weather 
favorable, with some fog, which caused a slight delay. 
The “‘St. Paul’’ thus lowers by one hour and 53 minutes 
the record made last week by her sister ship, the ‘‘St. 
Louis,’’ and lowers her own previous fastest trip by one 
minute less than five hours. The average coal consump- 
tion on the ‘“‘St. Paul’? was 315 tons per day. 

= ee ee 

THE UAMBURG-AMERICAN STEAMSHIP ‘Fuerst 
Bismarck ’’ has made a new record of six days, 9 hours 
and 43 minutes, from Southampton to Sandy Hook. The 
average speed was 19.85 knots per hour. Her best pre- 
vious record was 6 days, 10 hours and 32 minutes. The 
White Star steamship ‘‘Britannic’’ also lowered her for- 
mer best record, of 19 years ago, by reaching Sandy Hook 
from Queenstown in 7 days, 7 hours and 31 minutes. She 
landed her passengers before sunset on Thursday, Aug. 13, 
and lowered her own record by about 3% hours. She en- 
countered heavy fogs for several days. 


SS eee 


THE U. 8S. ARMORED CRUISER ‘‘BROOKLYN”’ will 
leave the Cramp ship building yard on Aug. 22 for her 
trial trip off the Massachusetts coast. The course is from 
Cape Ann to Cape Porpoise, a distance of 41.5 knots. The 
dimensions of the ‘Brooklyn’ are as follows: Length on 
load water line, 400 ft. 6 ins.; extreme beam, 64 ft, 8% 
ins.; mean draft, 24 ft.; displacement, 9,271 tons. The four 
engines are of the twin screw vertical triple-expansion 
type, with 16,000 I. HP.; she has a normal coal supply 
of 900 tons and a bunker capacity of 1,753 tons. The con- 
tract speed is 20 knots; but 22 knots is expected in the 
trial. Her main battery contains eight 8-in. breech load- 
ing rifles and twelve 5-in. rapid-fire guns; the secondary 
battery includes twelve 6-pdr. and four 1-pdr. rapid-fire 
guns, and four Gatling guns. She has five torpedo-tubes, 
and the armor is 3 ins. thick on the sides, 5% ims. on 
turrets and 8 ins. and 4 ins. on the barbettes, with 6-in. 
and 3-in. protection decks. The “‘Brooklyn’’ will carry 
46 officers and 515 men, and the hull and machinery were 
contracted for at $2,986,000 and the keel was laid on 
Aug. 2, 1893. The ship is designed to have a radius of 

action of 1,758 knots at full speed and 6,088 knots at a 
speed of ten knots, 


THE CAISSON ACCIDENT, in the Brooklyn Navy 
Yard, is still under investigation. Civil Engineer A. G. 
Menocal, U. S. N., in his testimony, gives his figures and 
reasons for assuming that it would be safe to entirely re- 
move the stone ballast before substituting concrete. Ac- 
cording to the published testimony Mr. Menocal esti- 
mates the water pressure against the caisson at about 
740 tons, producing ‘‘a friction’? on the rubber gasket, 
between the caisson and the dock of 370 tons. To this 
friction he added the weight of the caisson itself, which 
was 225 tons. The buoyancy of the caisson was 390 tons 
and he thus assumed a margin of safety, against lifting, 
of ‘‘over 200 tons,’’ which he considered safe enough. 
Mr. Menocal charged the accident to the extreme heat, 
which tended to soften the rubber in contact with the 
heated plates of the caisson. Civil Engineer F. C. Prin- 
dle, U. S. N., testified that the removal of the ballast was 
the cause of the accident, and he could not think of any 
other cause; in his experience the total removal of the 
ballast was unprecedented in a similar operation. Judg- 
ing from results alone, the slightly slower method of 
gradually replacing the stone by concrete would have 
been the safer method, and would have altogether 
avoided any~ reliance upon risky factors of frictional 
safety. 


pe 


A NICARAGUA CANAL, says the Panama “Star and 
Herald,’ is to be cut by the Nicaraguan government to 
connect Pearl Lagoon with Pine Lagoon, and give access 
to the first lagoon from Bluefields, through Pine Creek. 
The canal would be about three miles long, and Mr. 
Frank Field is named as the contractor. 


—— 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was a head collision Aug. 15 at Torch, W. Va., 
on the Baltimore & Ohio Southwestern Ry. An eastbound 
fast freight train had run past the place where it had 
orders to wait for a westbound express train, and the two 
trains collided. Both enginemen and the fireman of the 
express were killed, and three other trainmen were seri- 
ously injured.maA westbound express train on the Denver 
& Rio Grande R. R. was wrecked near Pueblo, Colo., Aug. 
15, owing, it is thought, to distortion of the rails by the 
great heat. The engineman and fireman were killed and 
about 20 passengers slightly injured.——A passenger train 
on the Lake Shore & Michigan Southern Ry. was wrecked 
near Otis, Ind., Aug. 13 by the collapse of a culvert which 
had been washed out by a sudden storm. The engineman 


and fireman were killed. 
: ee ety 


A HEAD COLLISION OF ELECTRIC CARS occurred 
on the Brunswick Traction Co., between New Brunswick 
and Milltown, N. J., Aug. 16. One car was trying to 
reach the next turnout beyond the one at which it should 
have waited for the other car. 

ee ee 

A BOILER EXPLOSION occurred Aug. 13 at the brick 
and tile works at Louisville, O., and two men were fatally 
injured. 


— ———o 
A STEAM ROLLER RAN AWAY on Glenmore Avye., 
New York city, recently, and went down a bank into a 
gully. 


ee 

A COLLISION BETWEEN LAKE STEAMERS occurred 
in the Lake St. Clair channel on the night of Aug. 14, 
and both vessels were sunk in 17 ft. of water, but nobody 
was killed. The vessels were the ‘‘Oceanica,’’ 1,490 tons, 
with coal from Buffalo to Chicago, and the ‘‘William 
Chisholm,’’ 1,581 tons, with ore from Marquette to Ohio 
ports. 


A HEAVY STORM in the neighborhood of Pittsburg, 
Pa., on Aug. 13, caused a flood in Pine Creek, and five 
persons were drowned at De Haver. 

a. Ses 

A DYNAMITE EXPLOSION at New Holland, Pa., on 
Aug. 17, killed three men, injured seven others and caused 
considerable damage to property. The Pennsylvania Tel- 
ephone Co. is rebuilding its line between New Holland and 
Lancaster, and uses dynamite in blasting out the post 
holes. The gang was preparing to start out to work and 
one man had gone into the shed to fetch the dynamite 
when the explosion occurred. 

AN INTEROCEANIC ROUTE is to be maintained by the 
National Railway of Tehuantepec, which has been leased 
by the Mexican government to Weetman, Pearson & Son, 
of London, for 50 years. This company, which has con- 
tracted for many large public works in Mexico, will im- 
prove the railway terminals and harbors at Coatzacoalcos 
on the Gulf and Salina Cruz on the Pacific. 

=>. oa 

CONCRETE AND STEEL IN COMBINATION has been 
adopted with success on some of the sewers built by the 
Metropolitan Sewerage Commission of Boston. One of 
the main outlet sewers built by the commission at a 
point where it crossed private property in Mattapan 
came within 8 ins. of the surface, and at a time when 
the sewer was flowing very full the internal pressure be- 
came sufficient to break the arch of the sewer and flood 
the land adjacent to it. To prevent a recurrence of the 
accident Mr. Wm. M. Brown, Jr., Superintendent of the 


Metropolitan Sewerage Commission, purchased about 4,- 
500 sq. ft. of expanded metal, bent this to the arch of 
the sewer and built a new 8-in. concrete roof, embedding 
the expanded metal in the concrete and placing it about 
2 ins. from the outside of the arch. The expanded metal 
extended from the crown of the arch to the springing line 
on each side, and its strength is such that no fears are 
entertained as to the safety of the arch in future. We 
are informed that on other sections where similar trouble 
was experienced the sewer was entirely relocated and 
rebuilt at a lower grade for a considerable distance. The 
expense involved in this was, of course, far greater than 
in the simple repair with expanded metal described above. 


MAIL SERVICE BY ELECTRIC CARS has now been 
in operation in Brooklyn, N. Y., for two years, having 
been commenced on the Atlantic Ave. R. R. in August, 
1894, the cars running between the general Post Office 
and Coney Island, The service gave satisfaction to the 
postal authorities, and it was not long before there was 
a demand for its extension to other parts of the city. 
The first step in that direction was in the transportation 
of mail pouches on the front platforms of cars, but later 
arrangements were made with the Brooklyn Heights R. 
R. Co. for the running of mail sorting cars over several 
of its lines. Of these cars there are now seven in regu- 
lar operation, and by means of them a great saving of 
time in the distribution of mails is effected. The original 
electric mail service on the Atlantic Ave. R. R. is no 
longer maintained. The contract was not a liberal one 
from the company’s point of view, being based on the 
amount of mail mater carried, estimated in pounds or 
tons, and the new management felt that the company 
was not getting enough out of it to make it worth while 
to continue the arrangement. 


ees 


A 30-STORY OFFICE BUILDING is to be erected on 
Park Row, New York city, on the site of the old Inter- 
national Hotel, and will be about 386 ft. high from the 
curb line. There will be 27 main floors and three floors 
in side towers, 30 in-all. The foundations consist of piles 
driven into the sand, cut off below the water line and 
covered with the concrete and masonry hases for the 
columns. The outer walls will be carried by cantilevers, 
as in many other tall buildings of this character. The 
architect is Mr. R. H. Robertson, of New York city. 


_——___.¢ 


HARD VS. SOFT WOOD FOR STREET PAVING has 
been considered by a special committee of the Paddington 
Vestry, London. In this parish the past practice has been 
to use soft wood with Portland cement joints. The sur- 
veyor of the parish reports that the life of this pavement 
is shorter than it was some years ago, owing to increased 
traffic, a higher standard of surface demanding more 
frequent repairs, and a decrease in the quality of the wood 
used owing to increased demand. The committee finds 
the present life of this soft wood under heavy traffic to 
be only six years, against 15 years for hard or jarrah wood 
pavement; and this committee finds a saving in cost in 
using the latter and recommends that all wood roads be 
renewed as soon as practicable with the best jarrah wood. 


ee eee 


DR. FRIDTHOF NANSEN, says a special despatch to 

e “St. James Gazette,’’ has arrived at Vardoe, an island 
on the ccast of Norway. According to the meagre re- 
ports current he left his specially-constructed ship, the 
“Fram,” in March, 1895, and attempted to push towards 
the North Pole over the ice which his ship could not 
penetrate. Nansen claims to have attained latitude 86° 
14’ N. This is 2° 50’ further north than the 83° 2414’ 
attained by Lockward and Brainard, of the Greely expe- 
dition in 1883. In 1891 Lieut. Peary reached latitude 
83° 24’ N. From the point named some members of the 
expedition returned south to Franz Joseph Land and Dr. 
Nansen and Lieutenant Hansen reached Norway on the 
steamer ‘‘Windward,’’ which had been conveying provis- 
ions to the Jackson-Harmsworth expedition. The ‘‘Fram’’ 
is supposed to be on her way to Vardoe or Bergen. Dr. 
Nansen sailed from Vardoe on July 21, 1893, intending to 
reach an alleged open sea north of the 82nd degree of 
latitude and to drift in the ice across the Pole. It may 
be stated that some of the reports concerning the manner 
of Dr. Nansen’s undoubted return are contradictory, and 
nothing is known of the fate of his companions left on 
the ‘‘Fram.”’ 


—o 


THE BLOOMING DEPARTMENT OF THE TROY 
Steel Company was started for the first time on Aug. 8. 
This new plant was commenced in September, 1895, and 
the machinery was built by the Mackintosh-Hemphill 
Co., of Pittsburgh, Pa., from the plans of Chief Engineer 
Arnold, of the steel company, The plant includes a pair 
of 42 x 60-in. reversing engines and in full operation the 
output of finished steel will be 800 tons per day. In 
making Bessemer steel the vessels are lined with calcine 
dolomite, instead of silica, ground fine, mixed with gas- 
tar and pressed into bricks under 500 tons pressure. The 
entire plant is expected to be in operation in about a 
month, employing 1,200 men, 
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ORE HOISTING AND CONVEYING MACHINERY AT ASH- 
TABULA, OHIO. 


We illustrate herewith an ore hoisting and con- 
veying apparatus designed and built by the 
King Bridge. Co., of Cleveland, O., and located 
on the ore docks of the Pittsburg, Youngstown & 
Ashtabula Ry., at Ashtabula, O., operated by 
Messrs. M. A. Hanna & Co., a firm whose senior 


bridge isconstructed withan upper and lower run- 
way, the upper forming the track for the hoisting 
and the lower for the conveying: carriage, from 


“which are operated wire conveying ropes to which 
_the buckets are attached. The hoisting drums can 


be so operated that the bucket is hoisted and con- 
veyed at the same time, taking the shortest line 
between two points, and be stopped at any height 
and place. It does not need to be hoisted into con- 


FIG. 1.=-ORE-HANDLING MACHINERY ON PENNSYLVANIA CO.’S DOCKS AT ASHTABULA. 
Designed and Built by the King Bridge Co., of Cleveland, O. 
(Span between Towers, 180 ft.; Cantilever, 88 ft.; Apron in front, 34 ft.) 


member is not unknown to fame. The King Bridge 
Co. has a wide reputation as a builder of bridges, 
but it has also built quite a number of conveying 
machines of the general class represented, the 
earliest having been built in 1882. The present 
design contains a number of improvements sug- 
gested by the company’s experience, 

The structure, as now built, contains eight sep- 
arate bridge trusses, each 180 ft. long, between 
the towers, with a cantilever 88 ft. long projecting 
over the rear tower and a folding apron 34 ft. long 
on the front tower, which can be raised and 
lowered so as not to interfere with the masts of 
vessels when they are taking position at the dock, 
The bridges are arranged in pairs, that is two of 
them have a common support in a tower at the 
rear, while there is a separate support or leg at 
the front for each bridge. The complete plant 
thus contains four towers at the rear and eight 
legs at the front. All of the towers and 
legs are supported by wheels on tracks consisting 
of two rails at the rear and -ne in the front. The 
moving of the plant from one point to another is 
done by steam or electric power applied to the 
wheels at the rear, and by hand gearing’ at the 
front. 

The bridges are hinged to each side of the top 
of the rear tower and at the top of the front 
tower they are hung by means of adjustable con- 
nections. This mode of attachment allows the 
bridge or projecting apron, without being strained 
in the least, to be operated directly from the 
hatchway of a boat without moving the whole 
machine. There is a clear space under the bridges 
from top of the dock of about 380 ft., giving room 
for storage purposes, when it is not convenient to 
unload a vessel directly into the cars. The bridges 
are on a grade in order to increase the storage 
capacity of the dock. 

The machinery is all operated from the engine 
room, where it is under the constant watch of the 
engineer. Outside of the engine room, on the 
bridge, there are only the sheaves and steel ropes. 

The hoisting engines used on the plant de- 
scribed are of the Lidgerwood pattern, with re- 
versing gear, and these, with the boilers, are 
placed in an engine room built in the rear tower. 
The rear tower is also propelled up and down its 
track on the dock by a gearing located in the en- 
gine house, from which power is furnished to raise 
and lower the apron at the front tower. The 


tact with the carriage before the conveying takes 
place and it requires no latch mechanism, suchas is 
usually employed in machinery of this description. 

When the plant is completed with ten legs it will 
have more than ample capacity to unload the ore 
boats of the most recent design, which have 12 
hatches and measure 482 ft. in lengthoverall, witha 
capacity of 6,680 net tons of ore on 19 ft. draft. 


finished at 5.30 p. m. An allowance in each case 
should be made for shut-down of one hour at noon, 
and in neither of these cases was any special effort 
made to obtain a record or special good showing. 
These boats were unloaded into cars standing on 
the two tracks near the water front, and not into 
the pile, and there is always a loss of from 380 to 
50% of time occasioned in pulling out the loaded 
cars and replacing them with empties. The time 
thus lost it is the intention to save by laying 
two additional tracks for cars, besides the two 
now used, s® that two cars may be placed under 
each hoist at the same time. One of these cars 
may be loaded while the other one, being full, is 
being replaced by an empty. - 3 

The general arrangement of machinery, mode cf 
operation and important details and safety de- 
vices are all covered by the Rasch and other pat- 
ents controlled by the King Bridge-Co. The com- 
pany intends hereafter to operate this branch of 
its: business extensively. 1t is also at present 
engaged in perfecting a coal handling device for 
unloading cars directly into boats. ; 

a eet Sg pee 
TRACK ELEVATION, CHICAGO & NORTHWESTERN 
RY., IN CHICAGO. 


(With inset.) 

The only railway compauy now prosecuting the 
work of track elevation in. Chicago is the Chicago 
& Northwestern, which has-about 3.6 miles of its 
Milwaukee Division undergoing this improvement. 
In_ previous issues* this journal has outlined and 
discussed the scope and progress of the work of 
abolishing grade crossings which the great west- 
ern metropolis has undertaken, and where con- 
ditions permitted a definite statement the struc- 
tural details of the work have been described. 
Compared with the task as a whole the progress 
thus far made seems small, but it is great in its 
promises of future results. Opposition and delay 
on the part of several of the railways entering the 
city will doubtless continue, but the larger number 
show a disposition to consider the question broadly 
and fairly and to meet the city half way in its 
efforts to solve a pressing and difficult problem. 
Among this larger number the Chicago & North- 
western Ry. Co. is notable for having taken up 
the work with good will and energy. This com- 


FIG. 2.--VIEW OF REAR TOWERS AND OPERATING HOUSES. 


Concerning the actual operation of the plant as 
now built, with eight legs, Mr. Geo. B. Raser, the 
manager of the dock at Ashtabula, says, that on 
Sept. 26, 1895, the steamer “Roman,” with 2,500 
tons of ore, commenced unloading in cars at 6.30 
a.m, and finished at 5.80 p. m.; and on Sept. 28, 
1895, the steamer “German,” with 2,540 tons of 
ore, commenced unloading in pile at 7 a. m, and 


pany has already elevated 1.85 miles of its line, 
is now at work on an additional 3.6 miles, and has 
contract to elevate another section of its line 
in the near future. In the following paragraphs 
the work of the Chicago & Northwestern Ry. is 


*Bngineering News: March 9, Oct. 5 and ‘19, 1893; April 
26, July 19 and Oct. 11, 1894; Jan. 23; 1896. 
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FIG. 2. GENERAL DETAILS OF BRIDGE FOR 66-FOOT SPAN SUBWAY. 
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FIG. 1. CONSTRUCTION PROFILE ILLUSTRATING METHOD OF ADVANCING ELEVATION OF TRACk 
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‘ J. E. Blunt, Chief Engineer, Louis H. Evans, M. Am. Soc. | 


Lassig Bridge Works, Chi 


NETHOD OF PLACING SUBWAY BRIDGE 


ON ITS SITE. FIG. 8. VIEW OF 100-FOOT SUBWAY WITH TWO SPAN BRIDGE AT 


IRVING PARK BOULEVARD. 


FIG. 4. FRAME FOR ERECTING SUBWAY BRIDGES. 


HHOWING METHOD OF PLACING BRIDGE FLOOR 
FOR MIDDLE TRACK. 


FIG. 7. VIEW SHOWING SUBWAY BRIDGE IN PLACE 
AND MASONRY NEARLY COMPLETED. 
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described as completely as its present progress 
and available information will allow. 

The Chicago & Northwestern Ry. system radi- 
ates west and north from Chicago in three main 
lines from the passenger station at Wells St. and 
Fifth Ave., just north of the main branch of the 
Chicago River. From the Wells St. station the 
Galena Division or line extends almost directly 
west. The other two lines have a common right 
of way northwest from Wells St. station to Cly- 
bourne Junction, about three miles, and then sep- 
arate, one line going north to Milwaukee and 
thence to northern Wisconsin and Michigan, and 
the other northwest to St. Paul and Minneapolis. 
For sake of brevity in the following description 
these lines will be designated as the Galena, Mil- 
waukee and Wisconsin lines, respectively. 

The first work of track elevation done by the 
Chicago & Northwestern Co. was on the Galena 
line, and comprised the raising of about 1.85 miles 
of five-track railway, the construction of six new 
subways for crossing streets, and the remodeling 
of a seventh subway. The general character of the 
subway constructions, except that at Sacramento 
Ave., which was built in 1898 (Eng. News, Sept. 
21, 1893), and is only remodeled in the present 


construction, is shown by the accompanying 
table: 

4 g g ds uo 
— n a > gee n 
si #3 dz de 88°05 
Name of street. bs Be we WS ME aE oS 
26 oa MamigHe oe sa oo 

oi A OTTO DAS Ra aa 
1069 3.82 iso i105 661 

Kedzie Ave...... ..10.6 82 I 
Homan Ave ssiecso-- 11:3 3.5 149.7 100 5 66 
St. Louis Ave ...... 11.59 3.18 150 91 5 50 J 
Central Park Blvard..11.16 2.34 120 115 5 92 2 
Hamlin Ave wisiccoees 11.3), 3:22. 120 92 5 80 3 
W. 40th St...5.....2. e:5, 6.1 806 175 9 66 3 


Note.—The grade of all inclines is 3.5%. The names ot 
some of these streets have been changed since the work 
was begun. At Sacramento Ave. the roof of the subway 
was raised 3% ft. and its floor a corresponding distance. 

It will be seen that the work naturally divided 
itself into two processes: (1) The construction of 
the subways at street intersections, and (2) the 
elevation of the tracks between the cross streets. 
As the subway construction can be better de- 
scribed later on it will be left for the present and 
attention turned to the elevation between streets. 
This was simply earth embankment work; and 
according to the terms of the ordinance signed 
with the city, retaining walls were to be built 
wherever necessary to keep the embankment 
within the limits of the company’s right of way. 
This right of way is only 100 ft. wide, and with 
only five tracks retaining wall was needed only 
along a part of the distance, but some time in the 
future when other tracks are added the wall will 
be extended as needed. These walls were built of 
limestone masonry with a concrete footing and 
present no features out of the ordinary. 

Probably the most interesting part of the em- 
bankment work was the method of filling adopted. 
Fig. 1 shows this method quite clearly. The bot- 
tom solid line shows the original grade of the 
tracks and the top solid line the grade after ele- 
vation. The broken lines show the different sec- 
tions of the embankment numbered in the order 
they were built. For example, triangles No, 1 
were first built with sand hauled by train, the 
tracks being raised little by little until they con- 
formed to the grade indicated by the line A, B, 
C, D, E. It will be noticed that the tracks cross- 
ing Kedzie Ave., at C, had not been elevated thus 
far, but now the girders for the two outside and 
the center tracks, with floor system, tracks, etc., 
complete, were brought to Kedzie Ave. mounted 
on jacks on flat cars, and were hoisted onto tem- 
porary pile abutments, but not up to full grade. 
Two tracks, it will be noticed, were unobstructed 
by this work. The girders being hoisted to their 
temporary positions, triangles 2, 2 were filled in, 
which as the quantity was small, was done in one 
day. The tracks now followed the grade A, B, F, 
D,E,and the trains run over the two outside tracks 
and the center track. The bridges for the remain- 
ing two of the five tracks were then raised onto 
their temporary abutments. Everything was now 
ready for filling the irregular prism 3, raising the 


bridges to full grade, and the girder erection at. 


Homan Ave., after which triangles 4 and 5 were 
filled, and so on west until the work was com- 
pleted. 


This method was new with this work so far as 
we know, and proved decidedly efficient. Only one 
street was closed at a time, the grade was never 
greater than 1%, and not more than 1,500 ft. of 
track was unsurfaced at one time. In the eleva- 
tion now in progress on the Milwaukee line practi- 
cally the same method of filling is being used, ex- 
cept that as there are here only three tracks the 
fill for each track is brought to its full height be- 
fore the track is swung to one side and up onto 
it. This means that all three tracks are swung a 
distance equal to the distance between centers of 
tracks to one side. 

Attention will now be turned to the track ele- 
vation on the Milwaukee line which is in progress. 
Altogether there are 3.6 miles of three-track line 
to be elevated, comprising the construction of 20 
subways and about 300,000 cu. yds. of fill. Not all 
of this work will be done this season, however; 
only 12 subways and about 153,000 cu. yds. of 
filing being now contemplated. The general 
method of embankment construction has already 
been described, and need not be mentioned further, 

Out of the total 20 bridges to be constructed 
across intersecting streets, 18 will have spans of 
66 ft., five spans of 80 ft., one a span of 100 ft. and 
one a skew span of 139 ft. These last two spans 
will be included in the work now under con- 
struction, but all the other bridges built this year 
will have spans of 66 ft. Generally the streets will 
be depressed from 2 ft. to 4.5 ft., only five being 
changed more or less than these amounts. The 


- track will be elevated about 9 ft. above its present 


grade and the clearance of the subways will be 
generally 10 ft. or 12 ft., only two structures hav- 
ing a greater clearance, 13.5 ft. All 66-ft. streets 
are to be crossed by a single span, but two or 
more spans will be used for streets of greater 
width. 

For the purpose of illustration one of the 66-ft. 
bridges will be used, as the others differ from them 
only in size. The city ordinance required simply 
that the bridges have iron or steel girders, water- 
tight floors, and masonry or masonry and metal 
column foundations. This is essentially the con- 
struction adopted. Fig. 2 shows the girder and 
floor construction in detail, and Fig. 3 gives an en- 
larged detail of the track construction particu- 
larly is noticeable. The floor beams consist of two 
channels riveted back to back with a filler plate 
between, extending to within about 1 ft. of the 
beam ends. These beams are fastened to gusset 
plates, which slip into the spaces left by the filler 
plate at each end of the beam, and are spaced 5 
ft. c. to c. The stringers consist of two 6x 16 ins. 
oak timbers carried in a trough formed by two Z- 
bars and a plate, and riveted to the floor beams. 
Between the oak stringers the space is covered 
with 38-16-in. deck plate which closes the floor 
solid and prevents dripping of dirt or water onto 
the subway floor beneath. 

It will be seen that there are several advan- 
tageous features to this floor. It has a small depth, 
gives an even distribution of the wheel loads, is 
very simple to construct and erect, and is not of 
excessive weight, 540 lbs. per ft., in proportion to 
its supporting strength. The wooden stringer gives 
an elastic rail bed and tends to reduce noise. To 
this latter condition the division of the floor plates 
into comparatively small sections also contributes. 
The designer of this floor was Mr. Louis H. Evans, 
M. Am. Soc. C. E., Engineer of Track Elevation, 
Chicago & Northwestern Ry. 

The design of the subway bridges having been 
explained attention may be turned to the method 
of erecting them. From the shops of the Lassig 
Bridge Works, Chicago, the builders, the various 
parts are shipped assembled in convenient 
sections to the erecting yard of the rail- 
way company. Here is located the erecting frame 
shown by Fig. 4, by means of which the two gir- 
ders and floor system for one track are erected 
complete. Blocked up on two flat cars, the struc- 
ture weighing 70 tons, about, is conveyed to the 
bridge site, where everything has previously been 
put in readiness for its reception. 

At the bridge site the first work is to excavate 
under the tracks, keeping them all the time 
blocked up to carry the traffic, and then to build 
the concrete foundations for the abutments. There 
being three tracks, piles are then driven at each 
side of the proposed line of one of the side tracks 


and at each end of the bridge site, which will serve 
as temporary abutments. As shown by Fig. 5 
the flat cars carrying the bridge for this track 
are backed onto the site; the bridge raised off 
them by screw jacks and blocked up on the piles; 
and finally the cars pulled from under, It will 
also be noticed from the illustration that the em- 
bankment has been brought up to the bridge site 
in the direction of progress and is held by a tim- 
ber bulkhead. As soon as the cars are withdrawn 
*a Similar bulkhead is built at the end opposite the 
first and the filling begins so that the track may 
be carried over the bridge and onward. By the 
method of filling before described, it requires only 
a few trainloads of dirt to accomplish this end. 
Inside the timber bulkheads the masonry abut- 
ment work is also progressing. 

The bridge for the other outside track, consisting 
of two girders and a floor system, is placed in ex- 
actly the same manner as the first. There remains 
then only the work of putting in the floor system 
for the center track, which is done on the bridge 
site, as clearly shown by Fig. 6. The completion 
of the abutments, the leveling and testing of the 
bridge, and the depression of the street now re- 
mains. 

Fig. 7 is a view of one of the bridges with the 
abutments nearly completed and the street de- 
pression in progress. As the abutment foundations 
are completed before the bridge is placed, there 
only remains the masonry walls to be built. An 
I-beam is attached to the bottom of the bridge, 
so as to extend transversely across it about over 
the line of the facing course of masonry. On this 
runs a trolley which carries a pulley hoist, for 
handling the stone. The stones are brought to the 
site on cars and unloaded by a wrecking crane. 
From the stone pile a uxed derrick supplies the 
stone to the trolley hoist. 

The street depression is simple excavation, about 
the only difficulties encountered being the occa- 
sional changing of water and sewer Pipes. It is 
required by the ordinance that the grade of the 
approaches shall be 314%, and that the width of 
roadway and sidewalks shall remain unchanged. 
The approaches are to be paved as was the origi- 
nal street, but the subway floor proper is to have 
a vitrified brick pavement laid on %-in. of sand 
on a 6-in concrete foundation. Drainage is to be 
provided for by suitable catch basins and connec- 
tions with the sewer. : 

In the foregoing, reference has been had to 
single span 66-ft. subways only, and as already 
stated the work comprises one 100-ft. span and one 
149-ft. skew span subway. Fig. 8 shows the bridge 
for the 100-ft. span subway, and explains clearly 
the center column support and the apparatus 
used in the masonry construction, The 149-ft. 
subway is located where Lincoln Ave. joins Ad- 
dison St., at an angle, and its outside or longest 
bridge girder is 285 ft. As indicating the rapidity 
of work, the bridge (one track), of which this gir- 
der is a part, was erected ready for traffic in five 
hours from the time it left the erecting frame in 
the yards. The regular rate of progress for 66-ft. 
bridges is seven single-track bridges erected in six 
days. About 3,900 cu. yds. of sand are hauled by 
train and put into the embankment each day and 
the contractors for street depression add to this 
about 1,000 cu. yds. per day. This makes the rate 
of progress 6,500 lin. ft. per month of three-track, 
66-ft. right of way elevated 9 ft. 

Altogether the work now in progress on the Mil- 
waukee line will cost about $1,000,000, and as will 
be inferred from the foregoing it is entirely north 
of Clybourne Junction, where the Wisconsin and 
Milwaukee lines join to enter the city station. In 
the same manner the elevation of the Wisconsin 
line will begin north of Clybourne Junction and ex- 
tend north, unaffecting the common line from the 
Junction south. No work has been done on this 
line, but the ordinance providing for its elevation 
has been passed by the Chicago City Council, and 
the construction it requires is in all respects sim- 
ilar to that just described. There will be 26 sub- 
ways, including one subway for pedestrian travel 
only. Of this number 18 will have bridges of 66-ft. 
span, five bridges of 80-ft. span,one a bridge of 73- 
ft. span, one a bridge of 100-ft. span, and one, the 
foot subway, a bridge of 10-ft. span. The length 
of line to be elevated will be 4.6 miles, It is not 
definitely known when work will begin on this line, 
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as the ordinance requires simply that it shall be 
completed within eight years, but the policy of 
the railway company seems to be to get the work 
accomplished as soon as practicable and it is en- 
tirely possible that the summer of 1897 will see 
it begun. 

For the information from which this article has 
been prepared we are indebted to Mr. Louis H. 
Evans, M. Am. Soe. C. E., Engineer of Track Ele- 
vation, Chicago & Northwestern Ry. “ 
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TEST OF WATER-BEARING GRAVEL AT BEAVER 
FALLS, PA. 


An interesting test to determine the quantity 
and quality of water that could he obtained from 
water bearing gravel, at Beaver Falls, Pa., was 
conducted in 1894, by Jas. H. Harlow & Co., of 
Pittsburg. The gravel in question overlies a blue 
silt, practically impervious to water, which, in 
turn, overlies sandstone rock, about 40: ft. be- 
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Falls, Pa. 
James H. Harlow & Co., Pittsburg, Engineers ; Simon Har- 
rold, Beaver Falls, Contractor. 


low the surface, and was located at the 
junction of Wallace Run and the Beaver 
River. The test showed that a sufficient quantity 
of water for a small water-works plant could be 
secured but that a large part of the water came 
from the river, which is polluted with sewage and 
likely to become more so. 

The following particulars regarding the test are 
taken from the report on the subject, made by 
the engineers to the officials at Beaver Falls. 

The site chosen for the test was selected in ac- 
cordance with the best data available, and in ac- 
cordance with a belief that the gravel stratum 
overlying the rock was exposed at the surface of 
the bed of Beaver River. 

The two streams, Wallace Run and Beaver 
River, are described in the report as follows: 

Wallace Run enters the Beaver River from the west, and 
and drains about three square miles of farming country. 
The stream descends rapidly from its sourceand flows over 
a broken surface of soil and rock. At the mouth of the 
Run no water has been visible for the past month and if 
any water is passing down the Run it is below the suriace. 

The Beaver River, above the mouth of Wailace Run, 
has a drainage area of 2,964 sq. miles, about 1,600 miles 
of this being within the state of Ohio. Within this drain- 
age area we have, as per census reports of 1890, 255,732 
population, an average of 86.3 per sd. mile. This popula- 
tion has undoubtedly increased within the four years that 
have elapsed since 1890, and by 1900, if the increase In 
population be the same as the last decade, we may expect 
at least 300,000 population. During the decade of 
1880 to 1890 nearly all of the increase within the drainage 
area of the Beaver River was within the following cities 
and villages, viz.: Newcastle, Pa.; Greenville, Pa.; But- 
ler, Pa.; Sharon, Pa.; Youngstown, O.; Niles, O.; Warren, 

The average increase of the above places for the past 
decade was 70%, and we may expect a similar increase for 
the present decade, or in 1900, when these places will 
probably have a population of at least 130,000. 

The tests for capacity were conducted under the 
supervision of Mr. H. F. Labelle, Principal Assist- 
ant to Jas. H. Harlow & Co. The plans, as carried 
out, provided for the sinking of four wells to rock 
and of a fifth well, 8 ins. in diameter, at such a 
point in relation to the others as should finally be 
deemed best for the pumping trial. The specifi- 
eations for the pumping test provided for 20 days 
continuous pumping and stated that: 

If for any reason caused by defective machinery or 
negligence of the contractors or their employees the pump 
shall be stopped at any time for a period exceeding one- 
half hour, it shall be optional with the engineer to begin 
a new test, and no payment shall be made for any pump- 


ing that may have been done previous to the beginning 
of this new test. 


The test was to be made with a pump having a 


capacity of not less than 250 gallons per min., or 
360,000 gallons a day. 

The arrangement for measuring the pumpage 
from the wells is described in the report as 
follows: 


The pump was to discharge into a measuring flume at 
one end of which was a weir similar to that used by 
Francis and others. This flume was 16 ft. long, 3.71 ft. 
wide, 1.75 ft. deep, inside dimensions. The weir was 
placed 1.29 ft. above the bottom of the flume and had a 
length of 1.005 ft. Across the bottom of the flume and 
2 ft. from the weir was placed a %-1n. pipe plugged on 
the end inside the flume, and the open end extending 
through the side of the flume into a gage box. In this 
pipe were drilled several %4-in. holes to admit the water and 
show the depth on the weir. In the gage box was fas- 
tened a glass tube which was connected to the open end 
of the %-in. pipe by gum tubing. The zero of the glass 
gage coincided with the weir, and by noting the height 
of the water in the glass gage the depth of the water on the 
weir was ascertained. In the gage box was placed, in ad- 
dition to the glass gage, which was read direct, a Bris- 
tol’s recording gage. This gage makes its own record on 
the circular card which was rotated once in 24 hours by 
clock work. The records for this gage were failures, and 
have not been given in the accompanying tables. The ob- 
ject of this recording gage was to show if any stoppages 
occurred during the absence of the assistant, and to give 
the time such stoppages did occur. The gage did show 
when the pump stopped, but not accurately the depth on 
the weir and the only advantage gained by its use was its 
moral effect on the man in charge of the pump, as he did 
not know of its inaccuracy. 

The water from the well enters the opposite end of the 
flume from the weir, and of course entered with consider- 
able force. To make the water approach the weir uni- 
formly and quietly there were placed across the flume 
three wire screens of %-in. mesh. 


After advertising for bids the contract for sink- 
ing the wells and making the pumping test was 
awarded to Mr. Simon Harrold, of Beaver Falls. 
The first well was begun on June 11, and the five 
wells were completed about July 1. The wells are 
shown in plan by Fig. 1, and in section by Fig. 2. 
The stratification at the first four wells is indi- 
cated by the sections, Fig. 2, the elevations being 
heights above sea-level. The depth of each 
stratum for the various wells are extracted from 
the reports, slightly condensed, as follows: 

No. 1.—2.5 ft. of vegetable ground; 6 ft. yellow loam; 
5.6 ft. fine sand with some water; 7.4 ft. coarse sand and 
fine gravel; 17.3 ft. blue silt, this silt lying on sandstone 
rock, which is yellow in color; total depth, 38.8 ft. 

On June 18 the water stood in well No. 1 at elevation 
735.23, the water in the river being 735.01, showing water 
was 0.22 ft. above that in the river. 

No. 2.—2 ft. of vegetable ground; 4.8 ft. loam and stones, 
some gravel, water put into casing disappearing imme- 
diately; 8.7 ft. sand, without much gravel, water bearing; 
7.1 ft. of coarse sand and small gravel; 18.4 ft. biue silt 
similar to No. 1; 3.5 ft. fine gravel to rock, light gray in 
color; total depth, 42.5 ft. 

No. 3.—21 ft. of sandy loam, with the sand increasing 
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The report states that with a 5-ft. head the 
quantity of water that could be depended on with- 
in a radius of 175 ft. from the pumping well, 
which was the range of influence of the pumps, 
would be about 260,000 gallons a day. The conclu- 
sion is reached that 


it is probable a number of wells can be distributed 
along the bank of the Beaver River and into this same 
sand and gravel bed, and almost any quantity of water 
obtained, at least as long as the river lasts. 

No comments are made regarding the effect of 
pumping on well No. 3. As to No. 1, the report 
expresses the belief that it ‘chad no direct. connec- 
tion with the sand strata pumped from,” water it 
this well usually standing above that in the river. 

Wells Nos. 2 and 4 generally rose and fell with 
river, if the pumping was continued at a uniform 
rate. On one day the river rose at the rate of 0.1 
ft. in eight hours, and the water in wells Nos. 2 
and 4 about 0.08 ft. in the same time, the rate of 
pumping meanwhile increasing about 10,000 gal- 
lons an hour. 


Another confirmation of the connection of the 
wells with the river was the temperature observa- 
tions. When pumping was begun, the temperature 
of the water in well No 5 was 57° F., and in the 
river 76°, a difference of 19°. When pumping was 
stopped, on Aug. 14, the well water had a tem- 
perature of 71° and the river water 77°, a differ- 
ence of only 6°. 


Passing from the quantity to the quality of the 
supply, the report gives the results of chemical 
tests made by Mr. Jas. O. Handy, Chemist of the 
Pittsburg Testing Laboratory. These are repro- 
duced in the accompanying table. Sample No. 1 
was selected as indicating the character of the 
river before being affected by the salt wells on 
the Connoquenessing, and by the sewage of Butler, 
Pa. It was tested for chlorine, only, which seems 
unfortunate, since a test for organic matter would 
have aided in judging how much of the increase in 


- chlorine was due to sewage contamination. Sam- 


ple 3, from the test well, was taken from the dis- 
charge pipe of the pump. Sample 4 was selected 
as representing the character of the water being 
supplied to the borough by the water company at 
the time of the test. It was supposed to have 
passed through Hyatt filters at the pumping sta- 
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Fig. 2.—Sections Through Test Wells. 


gradually downward; 1 ft. sand and gravel; 8.7 ft. sandy 
loam, merging into gray silt at the bottom, where light 
gray sand and rock was found; total depth, 30.7 ft. The 
easing of this well was afterwards withdrawn. 

No. 4.—6 ft. of sandy loam; 10 ft. sand and gravel; 48.5 
ft. blue silt similar to Nos. 1 and 2, merging into blue 
clay, with a little gravel at the bottom of the well. This 
silt overlies a sand rock light gray in color. 


Well No. 5 was sunk to within 2 ft: of the top 
of the flue silt. It showed practically the same 
stratafication as well No. 4. The well was 8 ins. in 
diameter, cased, the lower 5 ft. of the casing being 
pierced with 1,400 holes, each 3-16 ins. in diameter, 
and the extreme end of the casing being roughly 
plugged with stone to prevent the admission of 
sand. 

Owing to trouble with the pumping plant the 
contractor did not start his 20-days run until 
July 25. 

The weir discharges were computed by the 
Francis formula, 


On 333.5," 1, 
with corrections for end contraction and velocity 
of approach, 

The detailed results of the capacity test are 
given in tables accompanying the test. The yield 
decreased from some 340,000 gallons per .24 hours 
for the first two or three days, to 215,000 gallons 
at the end of the test. 


tion. Before taking it the water was allowed to 
run long enough to fully remove the water which 
had been standing in the service pipe. 


Chemical Analysis of Crude and Filtered Beaver River 
Water at Beaver Falls, Pa. 
(Parts per 100,000.) 
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Sample No. 8 is also condemned as being river 
_ water insufficiently filtered in its passage through 
.the gravel. 
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The engineers’ comment upon the analysis is as 
follows: 

Chioriné.—Chlorihe in No. i is an indicatioh of préb- 
able séwage from the towits above the Connhoquenéssing, 
put in samples Nos. 2, 8 and 4 thé ¢hlorihe represents 
Jargely the salt, which is known to Gomé from Wells on the 
Connoquenessing. Sample No. 4 has the largest amount. 
and it is possible the difference between it and No. 2 is 
due to sewage entering below Wallace Run. Sample No. 
3 has the lowest of any below the Connoquenessing, and 
this difference is probably due t6 the admixture of 
ground water into well No. 5 from the sandstone hill- 
side. We think in this imstance there is nO special 
difference in the several waters, if the high amounts show 
au extess of salt, whith is harmless: 

If we can assume that there was but little chlorine in 
the water that came from thé satidstont, we may osti- 
mate from the amount of chlorine in samples Nbés: 2 
and 3, that 90% of the water pumped was frbém the 
river, and 10% from the hillside. We are inclined to 
think, however, that more than 99% of this water comes 
from the river. 

Ammonias.—As the figures stand, sample No. 3, as 
shown by the albuminoid ammonia, is the best. If the 
water is largely river water (No. 2) it shows that it has 
been oxidized in passing through the sand. If there is 
a considerable amount of land water, as indicated by the 
chlorine, this lower amount may mean dilution only. 

The albuminoid ammonia in sample No. 3, taken in 
connection with the free ammonia and high nitrites, 
would seem to show that the organic matter had been 
partially filtered or to a considerable extent oxidized, 
but that the oxidation was still going on, and is in- 
complete. 

Sample No. 4 seems to be substantially the same water 


‘as sample No. 2, the albuminoid ammonia being prac- 


tically the same. The low free ammonia and nitrites 
would seem to show that decomposition. by oxidation had 


hot yet begun, or at least carried to any great extent. 


The low amount of free ammonia may be accounted for 
(as it is a gas) by having been agitated in some man- 
fier, possibly by passing through ptimps. The sum of 
ammonias is the sum of the decomposing and decom- 
posed organic matter which may be either animal or 
vegetable. The former decomposes with much more 
rapidity than the latter, and contains much more ni- 
trogen. In the case of sample No. 2, from the Beaver, 
which flows generally in a rapid stream, and at the time 
of the year when the streams are low and vegetation 
a€tive, and considering that within the drainage of the 
Beaver ate séveral large towns €ach 6f which have sew- 
trdgé systéms dischargitig into the river, We may lon- 
cludé that the large am6unt of ammioiiia is an itidication 
of sewagé contamination. In 4 water dt Lawrente,; 
Mass., that was polluted to such aii extent fs to eatise 
a great deal of sickness, 0.0037 free ammotiia; atid 
0.0158 albuminoid ammonia was found, the sum of the 
ammonias being 0.0195. This is much lower than any 
samples that we have. 

Lime.—The sulphate and carbonate of lime both cause 
scale in boilers and from a muanufacturing standpoint 
should be gotten rid of. To a city largely given to 
manufacturing, it is important that these should he dis- 
posed of, even if at considerable expense. The sulphate 
of lime deposits a hard scale that has to be removed by 
the use of considerable force. The carbonate of lime 
deposits a soft scale that can usually be blown off with 
the water and steam, if this is done often enough. Sam- 
ples Nos. 38 and 4 are practically the same in this 
respect, 

Sedium Chloride.—This is common salt, and the quah- 
tity shown here is not noticeable to the taste and is not 


_ harmful. 


Sodium Carbonate.—This is known in commerce as 
s0da-ash and is used in making soap and glass. It has 


.a tendency to neutralize the lime and soften the water. 


Nos. 3 and 4 are practically the same as far as relates to 
these substances. 

Bacterial examinations of water from four 
sources were made by Dr. E. G. Matson, Professor 


of Pathology in the Western Pennsylvania Medical 


College, Pittsburg, Pa., with the following results: 


Bacteria 
Sample No. Source. per cu. cm. 
tepeaver River at Wallace Run........ ceases 892 
SEGRE CWOILUNG: fuss cte ti oc te ees cc seals ewane 874 
SPLORUMWGRLE IND. cratanic. de o's, diviv.tlers site's base sae Saeeueet 
4, Faucet in Todd’s drug store, Beaver Falls.... 475 


Samples Nos. 1, 2 and 4 correspond, respectively, 
with samples Nos. 2, 3 and + of the chemical tests. 


é The water from the river and main well (No. 5) 


contain what Dr. Matson regards as a suspiciously 


, high number of bacteria, and there is no material 


reduction of bacteria in the passage of the water 
river through the gravel to the well. 


The number of bacteria in the city 
water does not reflect with certainty the effic- 
iency of the filters, as the relation between the 


erude and filtered samples is uncertain and there 
may have’ been bacterial changes in the water 
while passing through the pipes. 

The final eohelusions drawn by the engineers 
from the pumpage, chemical and bacterial tests, 
and suéh surveys, borings and river soundings 
as were made, are as follows: 

(1) That the water from the fest well at the mouth of 
Wallace Run is clear and limpid so far as can be dis- 
covered by the naked eye. 

(2) That the water obtained from the sand strata at the 
mouth of Wallace Run is mainly from the Beaver River, 
This is shown by the physical, chemical, and bacterio- 
logical examinations. 

(3) That the quantity of water obtainable from the 
sand strata at the mouth of Wallace Run and above is 
practically limited only to thé quantity flowing in the 
Beaver River, and the possibility of the surface of the 
gravel being covered with an impervious deposit brought 
down during floods. 

(4) That the water in the Beaver River is contamitated 
by sewage from the towns above, and to an extent that 
is Aangerotis: 

(5) That the water now delivered to your citizens is 
substantially Beaver River water, and that its quality 
might be improved upo#: 

(6) That if no other supply of water can be found other 
than the Beaver River, Wallace Run is a proper location 
for the works, and by a properly désigned system of fil- 
tration the water can be purified of its seWage and lime, 
so that it will be fit for domestic and manufacturifig pur- 
poses. 

: (7) The sand strata would clarify the water so as to 
make considerable less work for the filter, and reduce 
the cost of operation. 

We would, however, advise some other source of a 
water supply if it can be found. 
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PAST AND PRESENT TENDENCIES IN ENGINEERING 
EDUCATION, * 


By Mansfield Merriman, M. Am. Soc. C. E.** 


The present status of engineering education in the 
United States is the result of a rapid evolution which 
has occurred in consequence of changes of opinion as to 
the aims and methods of education in general. These 
changes of opinion, whether on the part of the public 
or on the part of educators, together with the resulting 
practice, may be called tendencies. All progress that 
has occurred is due to the pressure of such views or 
tendencies; hence a brief retrospect of the past and con- 
templation of the present may be of assistance in help- 
ing us to decide upon the most advantageous plans for 
the future. 

Thirty years ago public opinion looked with distrust 
upon technical education. Its scientific basis and utili- 
tdr‘an sims were regarded as on a far lower plane than 
the well-tried methods of that venerable classical edu- 
cation Whosé purpose was to discipline and polish the 
mind. What wonderful changes of opinion have re- 
sulted, how the erigineering education has increased and 
flourished, how it has influenced the old methods, and 
how it has gained a high place in public estimation, are 
well known to all. The formation of this society in 
1898, its remarkable growth, and the profitable discus- 
sions contained in the three volumes of its transac- 
tions, show clearly that technical education constitutes 
one of the important mental and material lines of 
progress of the nineteenth certury. 

Engineering courses of study a quarter of a century 
ago were scientific rather than technical. It was recog- 
nized that the principles and facts of science were likely 
to be useful in the everyday work of life and particularly 
in the design and construction of machinery and struc- 
tures. Hence mathematics was taught more thoroughly 
and with greater regard to practical applications, chem- 
istry and physics were exemplified by laboratory work, 
drawing was introduced, and surveying was taught by 
actual field practice. Although engineering practice was 
rarely discussed in those early schools, and although 
questions of economic construction were but seldom 
brought to the attention of students, yet the scientific 
spirit that prevailed was most praiseworthy and its in- 
fluence has been far reaching. 

This scientific education notably differed from the old 
classical education in two important respects: first, the 
principles of science were regarded as principles . of 
truth whose study was ennobling because it attempted to 
solve the mystery of the universe; and second, the laws 
of the forces of nature were recognized as important to 
be understood in order to advance the prosperity and 
happiness of man. The former point of view led to the 
introduction of experimental work, it being recognized 
that the truth of nature’s laws could be verified by ex- 
perience alone; the latter point of view led to the ap- 
plication of these laws in industrial and technical. exper- 
imentation. Gradually the latter tendency became far 
stronger than the former and thus the scientific school 
developed into the engineering college. 

The very great value of laboratory experiments, and 
of all the so-called practical work of the engineering 
school of to-day, is granted by all. Principles and laws 
which otherwise may be but indistinct mental proposi- 
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tions are by experimentation rendered realities of nature. 
The student thus discovers and sees the laws of me- 
chanics, and is inspired with the true scientific spirit of 
investigation. It should not, however, be forgotten that 
if such practical work be carried beyond the extent 
necessary to illustrate principles, it may become a source 
of danger. The student of average ability may pass a 
pleasant hour in using apparatus to perform experiments 
which haye been carefully laid out for him, and yet 
gain therefrom little mental advantage. Especially is 
this true when the work assumes the form of manual 
training which, however useful in itself, is properly con- 
sidered by many as of too little value to occupy a place 
in the curriculum of an engineering college. 

The tendency toward the multiplication of engineering 
courses of study has been a strong one, especially on 
the part of the public. This has resulted in a specializa- 
tion that, as a rule, has not been of the highest advan- 
tage to students. In some institutions this has gone so 
far that the student of civil engineering learns nothing 
of boilers and machines, while the student of mechan- 
ical engineering learns nothing of surveying or bridges. 
The graduate is thus too often apt to lack that broad 
foundation upon which alone he can hope to build a 
successful career, 

The development of the scientific school into the en- 
gineering college has been characterized throughout by 
one element of the happiest nature, that of hard work 
and thoroughness of study. The numerous topics to be 
covered in a limited time, their close inter-relation, and 
the utilitarian point of view, have required many hours 
per week and earnest work by each student in prepar- 
ation for each exercise. The discipline of hard and 
thorough work is one whose influence can scarcely be 
overestimated as a training for the duties of life, and 
in every university it is found that the activity and 
earnestness of the engineering students is a source of 
constant stimulus to those of other departments. Thus 
scientific and engineering education has tended to ele- 
vate the standard and improve the methods of all edu- 
eational work. = 

The length of the course of study in engineering col- 
leges has generally been four years, and whatever ten- 
dencies have existed towards a five-years’ course have 
now for the most part disappeared. With higher re- 
quirements for admission, particularly in Engiish and 
in modern languages, a reduction of the length of the 
course to three years may possibly be ventured in the 
future, particularly if the long summer vacation be 
utilized for some of the practical work, as indeed is 
now the case in several institutions. 

There has been and now is a strong tendency toward 
a reduction in the length of the college year. While 
formerly forty or forty-two weeks were regarded as 
essential, the prccess has gone on until ncw some col- 
leges have but thirty or thirty-two weeks, a reduction 
of nearly twenty-five per cent. having been effected in 
twenty-five years. Undowbtedly the long vacation is 
utilized to great advantage by the majority of students 
in actual work, yet the fact remains that it is not good 
business economy to allow the buildings and plant of a 
college to lie idle for so large a part of the year. It is 
perhaps possible that in the future the summer schools 
may be so developed that the work will be practically 
continuous throughout the year, thus giving to students 
the option of completing the course either in three or 
four years. 

The report of the committee on requirements for ad- 
mission, which will be presented later in the session, 
sets forth many facts which show the tendencies now 
existing. Almost without exception a higher standard 
is demanded, both that students may enter with better 
mental training, and that more time may be available in 
the course for technical subjects. While the general line 
of advance is toward an increase in mathematics and in 
modern languages, there is also found, particularly in 
the central states, a demand for broader training in 
science. It has already been pointed out that our early 
engineering schools were strong in scientific training, 
and that the tendency has been to replace this by indus- 
trial applications. If the requirements for admission 
can be extended to include the -elements of chemistry 
and physics, with some botany or zoology, the en- 
gineering student will enter with broader views, a keener 
power of observation, and a scientific spirit, that will 
greatly increase his chances for success in technical 
studies. 

The general increase in requirements for admission 
tends to raise the average age of the student. It is now 
usually the case, owing to the greater length of time 
needed in preparatory work, that the average age of the 
classical student is one year higher than that of the en- 
gineering student; or the former has had one more year 
of training than the latter. One more year of training 
means much as an element for success; one more year 
in age means an increase in judgment, which is of the 
highest importance for a proper appreciation of the work 
of the course. The older men in a class usually do the 
best if not the most brilliant work, and after graduation 
their progress is the most satisfactory. It thus appears 
that all tendencies that raise the age of entrance are 
most important ones and deserve hearty encouragement. 
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Having now considered some of the general elements 
and tendencies in engineering education, it will be well 
to take up the program of studies, especially in regard 
to those subjects that are common to all technical 
courses. The three volumes of the transactions of this 
Society, contain many carefully ‘prepared papers and in- 
teresting discussions which enter into questions of de- 
tail concerning nearly all topics in the curriculum. 
Here, however, can only be noted briefly the main lines 
of development and the indications for future progress. 

Matkematics is undoubtedly the most important sub- 
ject in all courses of engineering study, and it has been 
demanded foryearsthat it be taught with great thorough- 
ness. This demand has been met more completely in 
the independent engineering colleges than in the en- 
gineering courses of the universities. Much, however, 
remains to be done in this direction, and probably it can- 
not be satisfactorily accomplished until a change in 
method has been effected. The fundamental element in 
the charge of method must be, it seems to me, in a 
partial abolition of the formal logic of the text-books, 
and an introduction of historical and utilitarian ideas. 
Mathematics is a tool to be studied for its uses, rather 
than for its logic or for the discipline that it can give; 
hence let its applications be indicated frequently and not 
be systematically kept out of view. If the student gains 
the impression that his mathematical exercises are 
merely intended to train the mind, his interest and his 
progress will usually be slow. If, however, he learns 
what mathematics kas done in the past, how it joins 
with mechanics to explain the motions of the distant 
planets, as well as to advance the material prosperity of 
man, there arises an interest and a zeal that helps him 
to overcome all difficulties. 

The great advantage of numerical exercises in all 
braiches of pure and applied mathematics, and the de- 
plorable lack of good preparation in arithmetic have 
been expressed by many educators. In numerical com- 
putations the average engineering student is weak in 
spite of the numerous exercises in his practical work. 
To remedy this defect better instruction in arithmetic is 
demanded in the common and high schools, while in 
engineering colleges the teachers of mathematics should 
eonstantly introduce numerical work and insist that it 
be done with a precison corresponding with the accuracy 
of the data. 

Next to importance in mathematics comes mechanics, 
the science that teaches the laws of force and motion. 
In most institutions the rational is separated from the 
applied mechanics and often taught by the mathe- 
matical department. Probably less improvement has 
resulted in the teaching of rational mechanics during the 
past quarter of a century than in any other subject. 
That mechanics is an experimental science whose laws 
are founded on observation and experience is often for- 
gotten, and the formal logic of the text-books tends to 
give students the impression that it is a subsidiary 
branch of mathematics. The most interesting history of 
the development of tke science is rarely brought to the 
attention of classes, and altogether it appears that the 
present methods and results are capable of great im- 
provement. 

It should not be overlooked, however, that in recent 
years the so-called absolute system of units has been 
introduced into mechanics, and is now generally taught 
in connection with physics. Here the pound or the 
kilogram is the unit of mass, while the unit of force is 
the poundal or the dyne. Although this system possesses 
nothing -that is truely absolute, it has certain theoretical 
advantages that have commended its use, notwithstand- 
ing that no practical way of measuring poundals has 
been devised except by the action of the force of gravity 
on the pound. Engineers have continued to employ the 
pound weight as the unit of force, and the calculations 
of the physicist must be translated into the units of the 
engineer before they can be understood. The student of 
rational mechanics thus has the difficulty at the very 
outset of two systems of units, and great care should 
be taken that each be thoroughly understood and the re- 
lations between them be clearly appreciated by applica- 
tion to many numerical problems. In view of these and 
other difficulties, and of the novelty of the subject in 
general, it appears that some engineering colleges do not 
give to rational mechanics as much time as its import- 
ance demands. 

Physics in some colleges, is taught by a course of five 
or six exercises per week, extending over a year, while 
in others the elements are required for admission and 
the regular course is correspondingly abridged. The 
marvelous development of electrical theory and practice 
has naturally tended to make this the most important 
topic in tke course, sometimes indeed to a material 
abridgment of mechanics, acoustics, thermodynamics and 
optics. Considering how great is the importance of each 
branch of physics and the advances that are made every 
year in new directions, it may also be concluded that 
more time can be profitably given to both theory and to 
experimental work. Physics is a fundamental subject 
whose principles and results are of constant application 
in every walk of life, and a student who thoroughly 
covers a well arranged course has gained a mental dis- 
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cipline and a scientific habit of mind that will be of 
greater value than the technical details of a purely en- 
gineering specialty. 

Undoubtedly the most powerful tendency in engineer- 
ing education has been in the direction of the develop- 
ment of those special technic subjects which may be 
grouped under the name of Construction and Design. In 
civil engineering this has led to plans for railroad, 
water supply, and bridge constructions: in mechanical 
engineering to engine and machine design, in mining 
engineering to projects for mine plants, and in electrical 
engineering to the design of dynamos and motors. These 
courses have been demanded by the public and by the 
students themselves, and have been often elaborated to 
an extent beyond the best judgment of teachers of en- 
gineering. To the extension of such courses there is no 
limit, but it is a question whether the process has not 
already gone too far. For instance, it would not be 
difficult to arrange a course of twenty or thirty exercises 
on water pipes in which should be discussed all the 
methods of manufacture and processes of laying cast- 
iron, wrought-iron lap-welded, steel-riveted, and wooden 
mains, together with a comparison of their relative 
economies under different conditions in different parts 
of the country. These lectures, however, would plainly 
be of such a technical nature that the advantage to the 
student would be slight; they would give valuable in- 
formation but little training. 

In all courses in construction and design the practical 
limit seems to be reached when the exercises are of such 
a nature as to give mere information and little scientific 
training. The aim of all education, and of engineering 
education in particular, should be to render the student 
conscious of his mental power and sure of applying it 
with scientific accuracy so as to secure economy of con- 
struction. Fundamertal principles are hence more im- 
portant than the details of a trade, and all exercises in 
design should be arranged so that the student may think 
for himself rather than blindly copy the best practice 
of the best engineers. 

The subject of applied mechanics, which occupies an 
intermediate place between rational mechanics and the 
work in design, has been so differentiated that the me- 
chanics of materials is now almost the only topic com- 
mon to all engineering courses. The strongest line of 
development has here been in the introduction of test- 
ing machines and in the making of commercial tests. 
This work is of high value, although it may be doubted 
if the use of one or two large testing machines is as ad- 
vantageous as that of many smaller ones which are de- 
signed especially to illustrate principles. The student of 
the present day enjoys, however, advantages that were 
unknown a quarter of a century ago, and the marked 
progress in applied mechanics, from both the scientific 
and technical point of view, is a source of congratula- 
tion. 

English and modern languages are generally called 
culture subjects, and it is well known that of all the 
topics in the engineering course these are the ones in 
which students have the least interest. The great im- 
portance to an engineer of being able to clearly and cor- 
rectly write his own language can scarcely be overesti- 
mated, Further it may be said that no engineer can 
hope to attain eminence unless he can read German and 
French literature. These opinions have long been held, 
and furthermore it has been recognized that engineering 
students and graduates are often lacking in that general 
culture which the world demands as one of the condi- 
tions of success. Great improvements have been made in 
the methods of teaching English and modern lan- 
guages, and probably still greater ones are yet to 
result. In the ideal engineering colleges of the future, 
perhaps these subjects will be required for admission, as 
is now done by at least one institution, but at present 
they must generally be taught. The main line of im- 
provement to secure better results will be, it seems to 
me, in partially abandoning the idea of culture and 
placing the instruction upon a more utilitarian basis. If 
English be regarded as a means to an end instead of 
linguistic drill, if the aim of teaching French and Ger- 
man be to read fluently the language of to-day instead 
of laboriously to decipher the meaning of the poets of 
centuries ago, true zeal on the part of students will 
arise and a truer culture will result. 

At the close of the college course the student pre- 
sents a thesis showing his ability to apply the principles 
and rules of engineering in the investigation or design of 
a special problem. The tendency has been strong to 
mere description or 
compilation, and to insist upon those that will require 
the student to exercise his own powers. Thus the 
value of the work to the student has been greaty in- 
creased, and the theses of each class are a source of 
stimulus to the following ones. Although the view held 
by some that theses should be monographs setting forth 
important conclusions of original investigations, is one 
that can not in general be realized, it is a gratification 
to note that each year a few theses are produced which 
are sufficiently valuable to warrant immediate publi- 
cation. : 

The formation of engineering clubs among students for 
the discussion of the details of professional work is one 
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of the most important tendencies of recent years. No 
exercise is so valuable to a student as one entirely 
originated and performed by himself, and the preparation 
of a paper which is to be presented to and criticized by 
his fellows ranks highest of all among such exercises. 
Recently there has been forced upon my notice a re- 
markable activity in the three engineering clubs of a 
certain engineering college, more than fifty papers 
having been read and discussed during the year by a 
total of about three hundred and fifty students, besides 
a number of others read before the mathematical club. 
In meetings of this kind the scientific and economic 
questions under discussion in the engineering journals 
receive a detailed attention which the professor in the 
class room often finds it impossible to give, while the 
advantage to students in expressing themselves in debate 
is very great. . 

Occasional lectures to classes by practicing engineers 
have been introduced in many institutions during the 
past decade, and with uniformly good results. In en- 
gineering education there is no conflict between tkeory 
and practice, and every professor cordially welcomes dis- 
tinguished engineers to explain their great structures 
and achievements to his classes. It is an inspiration to 
students to see and hear those men who have so suc- 
cessfully applied sound science to economic construc- 
tion, and whose influence has been uniformly to elevate 
the standard of the profession. 

After four years of work the engineering student re- 
ceives his degree and is ready to commence the actual 
work of life. What the letters are that designate the 
degree is a matter of small importance. Moreover, if we 
examine the lists of the alumni who graduated ten or 
fifteen years ago, the conviction arises that their par- 
ticular course of engineering study has not been an ab- 
solute factor in determining their actual line of en- 
gineering work. It is found that graduates in civil 
engineering are engaged in mining, in machinery and in 
electricity, and that graduates in other courses are em- 
ployed upon work in which they received no especial 
technical instructions. Thus it appears, also, that the 
particular course of engineering study is not so im- 
portant a matter as students and the public generally 
suppose. In fact a young man thoroughly grounded in 
fundamental principles and well trained how to apply 
them, has almost an equal chance for success in all 
branches of engineering practice. 

Looking now over the field of tendency thus briefly 
outlined, it is seen that there has been ever present a 
powerful impulse towards specialization, to which, 
indeed, nearly all others have been subordinated. This 
has demanded a higher standard of admission, great 
thoroughness in all fundamental subjects, and a rigid 
adherence to scientific methods. Engineering education 
has had an active and healthy growth. It now enjoys 
the respect and confidence of the public, and its future 
is sure to be more influential than its past. It is not 
specialization that has caused its success, but rather the 
methods which specialization has demanded. Those 
methods have resulted in imparting to students zeal and 
fidelity, a love of hard work, of veneration for the truths 
of science, and a consciousness of being able to attack 
and overcome difficulties; these elements of character 
are, indeed, the foundation of success in life. 

Looking now forward into the future it is seen that in 
our efforts for the promotion of engineering education 
a wide field for work still lies open. The student should 
enter the engineering college with a broader training 
and a more mature judgment. The present methods of 
instruction are to be rendered more thorough and more 
scientific. In particular, the fundamental subjects of 
mathematics, physics, and mechanics, are to be given a 
wider scope, while the languages and the humanities 
are to be so taught as to furnish that broad, general 
culture needed by every educated man. In general let 
it be kept in mind that education is more important than 
engineering, for the number of men who can follow the 
active practice of the profession will always be limited. 
Hence let it be the object of engineering education to 
influence the world in those elements of character that 
the true engineer possesses, so that every graduate may 
enter upon the duties of life with a spirit of zeal and 
integrity, with a firm reliance upon scientific laws and 
methods, and with a courage to do his work so as best 
to conduce to the highest welfare of his race and his 


country.” 
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THE RICHER TACHYMETER. 
By F. D. Lyphart, C. E.. 

This instrument has been in extensive use in 
Europe for a number of years and is called after 
its manufacturers, Maison Richer, Guyard, Can- 
ary & Co., successors, 18 Rue de la. Cerisaie, 
Paris... It chiefly differs from American stadia in- 
struments in being equipped-with a so-called 
“analytic lens.’’ This lens is inserted in the tel- 
escope between the object-glass and the wires. 
and its object is to do away with the customary 
constant, and to afford a means of perfectly ad- 
justing the instrument for the correct reading of 
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distances, simply by altering the distance of this 
lens from the object-glass. 

The following history and theory of the tachy- 
meter is taken from the work of Dr. Charles M. 
Schlus on “Surveying and Leveling.” The ana- 
lytic lens was originally introduced by an Italian, 
Prof. Porro; but it was improved upon and adapt- 
ed to practical use by a French civil engineer, I. 
Mainot. In a work published by the latter, and 
describing the modified tachymeter, he gives care- 
ful hints for the employment of the instrument in 
the field, and for the calculation and plotting of 
the results of surveys made with it.* 

In describing the theory of the tachymeter, for 


the sake of simplicity, a horizontal line of sight 


is assumed in the accompanying demonstrations, 
though the same reasoning will apply to an in- 
clined position of the telescope. In the figure, a’ 


b’ is the analytic lens; lines are drawn from the 
stadia wires a and b parallel to the axis of the 
telescope, and these lines, on passing through the 
lens meet at the focus Q. When they meet the 
object-glass they are again broken and strike the 
rod at A and B; while the projection of the latter 
lines it would intersect at a point P, bae« of the 
focus Q. The distance P C is proportional to the 
readiiig A B on the rods; and if the dotted lire 
represented the axis of the instrument, we would 
have for the required distance d the equation: 
ad=PC+PN=kKAB+PN. 
If P N can be made=0O the apex of the triangle 
A P B will be moved to the center of the instru- 
ment, and the equation will become: 
qd=PC=kKAB 
aud the constant is eliminated. Since P is the 
vertical image of the point Q, so far as the object- 
lens is concerned, we have: 


0Q 
F being the focal distance of the object lens, and 
consequently: 
FxOQ 


F—OQ 
If f= the focal distance of the analytic lens and 


F=distance between this lens and the object- 
glass, we have 


OP= 


i Se 
anc if in is taken as representing the distance 


between the object-glass and the center of the 
instrument: 


F (t — f) 
PN=ON—OP=m — ———_ 
F+f—t 
With P moved to the center of the instrument: 
F (t —f) 
PN =O, or m = —————__; 
Fy+f—t 
hence 
m.F 
f= t —-——_—_ 
m+F 


The above is the formula for the analytic lens. 
For the coefficient k, which expresses the pro- 
portions of the real distance to the reading on 
the rod, we have 


oe OP F (t — f) 1 


AB al’ b”’ F+t—t  a''b’ 
The triangles Q a” b’’ and Q a’ b’ being similar, 
Wwe have the equation— 
as a’-b’ QR 
ab”  Q0 
or, if we call the distance of the stadia wires from 
each other=r, we have 


k= 


2 


1 f 1 : 
ye eS 
consequently, 
oe F (t— f) f ao Ft ye 
Beit - t-—f r F+f—t © 


*“Leves de plans a la Stadia, par J. Mainot,” pub- 
ac by Ch, Dunod, 49 Quai des Grands Augustins, 
aris, 


or, 
Ff 1 
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This equation gives the distance of the stadia 
wires from each other for a fixed value of k, gen- 
erally-taken either at 100 or at 200. It is, how- 
ever, practically impossible to place the stadia 
wires exactly-at the required distance apart; and, 
as a rule, k is not exactly 100 or 200. The last 
equation but one shows, however, that k de- 
pends on the value of t, the distance between the 
analytic and the object lens. Consequently, by 
checking this distance, k can be given the exact 
desired value, and the instrument can be ad- 
justed for the correct reading of distances. 

By changing t, P N will not remain exactly 
equal to zero; but the resulting inaccuracy is so 
small that it may be safely neglected in stadia 
surveying. 

In the Richer Tachymeter the analytic lens is 
made movable; but this arrangement is objection- 
able, because it is necessary to take the tele- 
scope apart to alter the position of the lens, and 
a perfect adjustment can only be made after sev- 
eral trials. It is suggested that a more conven- 
ient means could be devised which would permit 
a backward and forward movement of the lens, 
without turning around and without affecting 
the line of collimation. 

Messrs. Buff & Berger, of Boston, refer to the 
analytic, or Porro lens in their ‘‘Handbook and 
Illustrated Catalogue,’ and object to it on the 
ground that it disturbs the line of collimation 
and unfits the instrument for accurate work. 
This is true for use where extreme accuracy is 


rithmetic slide-rule which takes the place of ta- 
bles in the use of this instrument. The objection 
to this graduation is that it makes the instrument 
unsuitable for running in curves and for similar 
purposes, especially when American field methods 
are employed. 


eT 


A 42-INCH HYDRAULIC VALVE. 


The time and labor required in opening or clos- 
ing an ordinary geared valve on large water mains 
is so great that these devices do not receive, in 
some cities, as many tests to determine whether 
they are in good working order as the good of the 
water-works system demands. Aside from this, 
there are times when it is highly desirable to shut 
a valve very quickly, and it is always advantageous 
to operate the valve system or any portion of it 
with a minimum of time and labor. Obviously one 
of the simplest means of improving on gear valves 
operated by hand is to utilize the pressure exist- 
ing in the water mains to move the valves. This 
has been done on a line of 42-in. pipe in Detroit, 
for which the Michigan Brass & Iron Works of 
that city has furnished twelve 42-in. valves. The 
same company has also made six 30-in. hydraulic 
valves for the water-works of Toledo, O. 

One of the 42-in. valves loaded on a car for 
shipment is shown by the accompanying view, 
from which its general design will be evident. 
This view does not show the auxiliary hand pump 
through which the feed to the hydraulic cylinder 
is made. This pump is for use when there is no 
pressure on the main, or in case of some 
emergency. Another feature of the device not 
shown by the view is designed to prevent the 


ViEW OF 42-IN. GATE WITH HYDRAULIC PISTON ATTACHED, FOR THE WATER-WORKS OF DETROIT, MICH. 
Made by the Michigan Brass & Iron Works. 


required. But the writer has found the Richer 
Tachymeter of great advantage in ordinary engi- 
neering surveys, and in the hands of an expert it 
gives surprisingly satisfactory results. It is a 
favorite instrument among European engineers 
for railway surveys in rolling or mountainous 
country, as it favors quick work and gives the 
engineers a reliable means of checking the meas- 
urements. Mr. W. F. Shunk is ‘certainly right 
when he gays in his ‘‘Field Engineer’’ that: ‘‘As- 
tronomical nicety, whether with transit or level, 
in an ordinary railroad survey is a mere waste 
of time.” 3 

Porro’s lens is objectionable, however, in caus- 
ing a loss of light, just as in the case of any ex- 
tra lens; and on this account it should only be 
used in an inverting telescope. If the figures 
on the stadia rod are painted upside down, much 
trouble, on this account, would be avoided. In the 
Richer Tachymeter the wires are replaced by 
lines etched on the plane side of the field lens of 
the eye-glass, which is a Ramsden lens. It is also 
worth mentioning that the graduation, both on 
limb and vertical circle is centesimal instead of 
sexigesimal as usual. This is done with a view 
of facilitating the reading of the metallic loga- 


closing the valve under pressure without having 
the by-pass open. To guard against this, two 
gages are used, one connected with the by-pass 
on each side of the gate. By watching the gages 
the operator can see whether everything is work- 
ing properly, and if not he can stop the large 
gate by simply closing the valve on the feed or 
outlet gate. All the trimmings of the valve are 
earried on heavy bronze rollers which operate on 
bronze tracks imbedded in the base of the valve. 
All contact surfaces bring bronze against bronze, 
The 42-in. valve complete, without pipe, weighs 
14,000 Ibs. 

The pressure at Detroit is nominally 35 lbs. per 
sq. in. in the line on which these valves are placed. 
The valves there, the manufacturers state, have 
been closed in one minute. The time of opera- 
tion, however, is under absolute control so that 
the valve can be moved as slowly as may be de- 
sired. For the above information we are indebted 
to Mr. Fred. H. Cozzens, Secretary and Treasurer 
of the Michigan Brass & Iron Works. 

Shortly after the valves were placed at Detroit, 
Mr. L. M. Case, Superintendent and Secretary of 
the water-works, wrote us in response to our in- 
quiry that they were giving satisfaction. 
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In connection with the editorial in our last issue 
on the subject of the export of American manu- 
factures, it is of interest to note that the Carnegie 
Steel Co. has just secured an order for 9,000 tons 
of steel rails for Japan. Concerning this the New 
York “Journal of Commerce” says: 


The order is for 9,000 tons for delivery up to the end 
of the year, and was placed with the Carnegie Steel Co. 
by Mitsui & Co., of Japan, after inviting bids in England 
and in this country. While the price paid could not be 
learned it may be said that the bid of the Carnegie Co. 
was sufficiently below the English market to justify its 
acceptance in spite of the higher freight rates from this 
country. The contract calls for 60-lb. rails. * * * * 

This is the second large order that has been placed in 
this country for steel rails on Japanese account, the II- 
linois Steel Co. having filled an order for 10,000 tons a 
few months ago, and it is expected that the steel-rail 
business with Japan will develop into a steady and im- 
portant item of trade. It is expected that the demand in 
Japan for railway material will in the near future show 
a marked increase. 


It would appear from the above item that 
American manufacturers can beat those of Europe 
in steel rails as well as in cotton cloth, even when 
seriously handicapped in the competition. 


——+> 


The paper on the pooling of freight equipment 
which we print on another page discusses a sub- 
ject of the greatest importance to the railways of 
the country. There is probably not a single re- 
form which the railway companies of the country 
could institute (unless it be a radical revolution 
in the rate-fixing and traffic soliciting depart- 
ments), which would bring such great returns as 
a general agreement to pool freight car equip- 
ment. 

We have often pointed out that the expenses of 
handling freight in terminals and yards are be- 
coming a larger and larger proportion of the total 
freight traffic expenses. The latest statistics 
show that there are over one-fourth as many lo- 
comotives engaged in switching service as in road 
service on freight trains in the whole United 
States and in some sections the proportion rises 
to one-third. This does not tell the whole story 
either, for the locomotives of way freight trains 
spend a large part of their time in switching work 
at unimportant stations. An enormous propor- 
tion of this switching service would be needless 
if the railways would only agree upon some plan 
of joint ownership. And this is only one, and by 


no means the most important of the benefits that 
would result from such a system. 

The fact is that the railways have progressed 
so far toward common use and ownership of their 
freight equipment, that actual joint ownership is 
merely an obvious next step in advance. At pres- 
ent the car which one railway company owns 
spends half or more of its time in the service of 
other companies, and is treated in many respects 
when it is away from home exactly as if it were 
common property. Under the proposed pooling 
arrangement a company owning cars would re- 
ceive, it would appear, just as much revenue 
from them as at present, would be more sure 
than now of having cars to furnish its shippers in 
times of heavy traffic, and would share with all 
other railways the benefits resulting from the 
pooling which Mr. Cavanagh’s paper well sets 
forth. 

The fact that so many cars are owned by equip- 
ment trusts might be thought a difficulty; but 
this could easily be overcome by leasing the cars 
to the proposed joint equipment association in- 
stead of transferring them outright. It is to be 
hoped that the railway presidents, who have of 
late shown so commendable a disposition to work 
in harmony with each other, may see their way 
clear to arrange for co-operation in this import- 
ant field. 

Se 

The metric system and the advisability of its 
compulsory adoption in this country was before 
the Engineers’ Club of Philadelphia for discus- 
sion last spring, and the July number of the club’s 
“Proceedings,’’ which has just come to hand, con- 


tains a report of the discussion and_ the 
action taken, which is of no small _ in- 
terest. The discussion was started by the re- 


ceipt by the club of a circular letter from the 
American Metrological Society, asking the club’s 
signature to a petition favoring the passage of the 
metric bill now before Congress, and the reading 
of the letter ‘‘evoked a very spirited discussion,” 
in the words of the official minutes. Finally a com- 
mittee of five was appointed to report at a later 
meeting what action the club should take in the 
matter. At the meeting on April 18 this committee 
presented a report favoring the approval by the 
club of the metric bill, and further extended dis- 
cussion and reading of correspondence took place. 
It was finally decided to submit the question of the 
adoption of the committee’s report to a letter 
ballot; and at the next meeting of the club the re- 
sult of the ballot was announced, 100 favoring the 
report and 60 being against it. 

From a condensed report of the discussion which 
appears in the ‘“‘Proceedings,’’ we find that Messrs. 
Wm. and Coleman Sellers, Wilfred Lewis and S. 
M. Vauclain were the chief opponents of the metric 
system. Those favoring it, on the other hand, in- 
cluded Mr. Geo. B. Roberts, President of the Penn- 
sylvania R. R.; Mr. Francis Schumann, President 
of the Tacony Iron & Metal Co., which uses the 
metric system in its shops; Mr. A. Falkenau, who 
also has used the metric system, and many others. 
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A loop terminal has very generally been 
acknowledged to have many important advan- 
tages over a head-house or dead-end terminal, 
more especially for lines having a heavy traffic of 
one class of trains, aS on city and suburban lines. 
These advantages are especially important in the 
ease of elevated railways, where the great ma- 
jority of the traffic is simply an in and out move- 
ment for each train, with only the switching nee- 
essary for changing engines and changing the 
train from the up-town to the down-town track, 
or vice versa. The amount of room required for 
the loop system, however, has generally prevented 
its adoption on elevated railways. In another col- 
umn we describe a loop line which will be a ter- 
minal for the joint use of four elevated railways. 
On this line there will be a daily traffic of 1,000 
to 1,500 trains, and it is a notable feature that no 
reverse movements will be required, the incoming 
trains of each line passing round the loop to the 
outgoing track. This is a city terminal, and there 
will be no changing of engines or putting on of 
new cars, all such work being done at points on 
each individual line. Apart from the great con- 
venience which will be attained in the prompt 


handling of the traffic there will be a great con- 
venience for through passengers from one part of 
the city to another, as they can leave an inbound 
train from the north or west side at a station on 
the loop and take an outbound train for the 
south side at the same station. It will be evident 
that to effect the necessary connections between 
the several lines there must be a somewhat intri- 
cate system of switches, and that to safely and 
promptly handle the traffic a very complete sys- 
tem of signaling and interlocking will be required, 
and these points appear to have been fully covered 
in the loop line above mentioned, the main prin- 
ciple on which the plans have been prepared be- 
ing that of ensuring the greatest safety and effi- 
ciency, while the cost of the work has been but a 
secondary consideration. This is undoubtedly the 
right way to go to work, more especially in a case 
where there will be such a heavy traffic at the 
outset, and where (judging from the experience 
of other elevated railwuys) the traffic is so likely to 
rapidly increase. The advantages of the loop sys- 
tem were pointed out by Mr. W. L. Derr in a 
paper on “Railway Yards and Terminals,” in our 
issue of June 9, 1896, and the system has been 
somewhat extensively adopted for street railways, 
but it has been very little applied to steam rail- 
ways. In fact at present we can only mention the 
Chicago loop line, the loop terminal of the Brook- 
lyn Elevated Ry. at the Brooklyn Bridge, and the 
terminal of the Mexican National Ry. at Man- 
zanillo (Eng. News, July 5,1894). An objection fre- 
quently made is the amount of space required, 
but this objection has been very much exagger- 
ated, and we question whether there are many 
places where the system could not be applied if 
desired. 


In the Province of Manitoba, civil engineering 
is now a “close profession,’ the government of 
that province having passed a law at its last ses- 
sion, putting certain restrictions upon the practice 
of engineering, in accordance with the request of a 
committee appointed by the Canadian Society of 
Civil Engineers. The work which has been done 
by that society toward the establishment of the 
engineering profession upon a similar basis to that 
of the other professions was summarized in 


our issue of April 380, 1896, and we re- 
print in another column the law _ recently 
passed by the Manitoba legislature. Tt 


will be noted that its provisions are exceedingly 
mild. It is declared in substance that after July 
1, 1896, no person shall be entitled to call himself 
a civil engineer or to act as an engineer in con- 
nection with any public work involving over $500 
expenditure, unless he is a member of the Can- 
adian Society of Civil Engineers or of some other 
national society of civil engineers “of good 
standing,’ or unless he was practising as a civil 
engineer in Manitoba at the date of the passage of 
the act, or unless he is a “duly qualified civil en- 
gineer’’ and entitled to use the title of Civil En- 
gineer by virtue of some statute in force in the 
province, or unless he holds the degree of Civil En- 
gineer conferred by some institution of learning 
in the province. The breadth of these exceptions 
is praiseworthy; but it is also to be noted that the 
law provides no pains or penalties for those who 
disregard its provisions. It states who shall be en- 
titled to use the title “Civil Engineer,’ and to 
practise the profession, but if any one chooses to 
write C. E. after his name, or to practise as a 
civil engineer, without the qualifications laid down, 
the law neither defines the nature of his offence 
nor specifies its punishment. f 


The presidential address of Prof. Mansfield Mer- 
riman before the Society for the Promotion of En- 
gineering Education is an admirable summary of 


the present tendencies in engineering education in. - 


this country and it can be read and studied with 
profit by practising engineers as well as by the. 
professors in engineering schools. Every engineer, — 
so long as he continues in active practice, must 
be to a greater or less extent engaged in the work : 
of engineering education—training one pupil, him- 
self; and so long as he gains in ability, it is be- 
cause, consciously or unconsciously, he is carrying 
on the work of self-education. We might com- 
ment upon the various topics which are brought, 


, 
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forward by Mr. Merriman, but he has so tersely 
and ably set forth principles and ideas with which 
this journal is in hearty accord that we can do 
no better than cordially commend his address, as 
admirably setting forth the directions in which 
progress should be made. We desire, however, to 
call especial attention to his remarks respecting 
the tendency toward over-specialization in the en- 
gineering schools. He well says that the particu- 
lar course of engineering study to be pursued by a 
student is by no means so important a matter as 
students and the public generally suppose. The 
young man thoroughly grounded in fundamental 
principles and well trained in the methods of ap- 
plying them has almost equal chances of success 


in all branches of engineering practice. 
e ot a 


In our issue of July 30 was published a report of 
the U. S. Geological Survey on the ‘‘Mineral Pro- 
ducts of the United States” for the calendar years 
1886 to 1895. Mr. David T. Day, Chief of Bureau, 
now sends us a new chart which, from revised 
figures of the Director of the Mint, corrects the 
productions of gold and silver, in 1895, as pub- 
lished in the former chart. To make the correc- 
tions plain we publish both the original and cor- 
rected figures for 1895, as follows: 


1 Original. | wCorrected. 1 
Quantity, Quantity, 
Coin’g val.: Troy oz. Value. Troy oz. Value. 


Silver. .. .47,000,000 $60,764,300 55,727,000 $72,051,000 
Gold...... 2,272,629 47,000,000 2,254,760 46,610,000 


el 
WHO SHOULD PREPARE SPECIFICATIONS ? 


In a letter which we recently received from a 
well-known engineer the following sentence oc- 
curred: 


The preparation of specifications has always been re- 
garded as the function of engineers, who ought to know 
the character of the work they want, and it is not de- 
sirable that this time-honored custom should be. changed. 


We presume that there are not a few engineers 
who hold similar views and who regard the formu- 
lation of specifications by manufacturers in this 
or that or the other field of engineering, as in some 
sense an infringement on the province of the en- 
gineer, and a thing to be resented and condemned. 
It seems worth while, therefore, to discuss the pros 
and cons of the question, and see just what the 
attitude of the profession should be on this im- 
portant matter. 

In the first place let us remember not to use the 
word engineer in too narrow a sense. The manu- 
facturers of to-day are in very many cases able 
engineers, just as well educated, just as broadly 
experienced and often more expert in the special 
line in which they are engaged than is the aver- 
age engineer who acts as an adviser to those who 
purchase their products. Take for example the 
matter of bridges. No one doubts that the chief 
engineers of the leading bridge companies are 
among the most able of living experts in this field 
of engineering. But the average practising en- 
gineer does a little in this line and a little in that, 
and occasionally is placed in charge of a bridge 
letting. Is it reasonable to expect that he will be 
so well posted and so expert in the latest and best 
practice in bridge work that he can draw as 
good a detailed specification as can be made by 
the engineer of a bridge company, who is devoting 


all his time to this one specialty six days out of 


seven? 

Clearly we cannot decree that the manufacturers 
or the manufacturer’s engineer shall not prepare 
specifications on the ground of ignorance or in- 
competence. But it may be urged that the manu- 
facturer should not prepare specifications because 
he will frame them to suit his interests instead of 
those of the purchaser. The maker of steel, for 
example, it may be said, will set his limits of sul- 
phur or phosphorus at a point which will suit the 
ores that he can purchase most advantageously; 
the paint manufacturer will specify a paint which 
will carry a goodly amount of cheap adulterants, 
without transgressing the requirements; the 
bridge-builder will draw a specification under 
which poor riveting may be passed, and light sec- 
tions will be permissible. 

Now it would be idle to deny that there is a ten- 
dency for the manufacturers to do things of this 
sort. They must meet keen competition in the 
markets, and in order to make their prices com- 


_ pare favorably with those of their competitors they 


must not agree to furnish too good an article. But 
on the other hand, there are other powerful 
forces at work to restrain the manufacturer from 
writing a specification for an article which shall 
be distinctly inferior with respect to safety,’ dura- 
bility, or appearance. If the steel-maker furnishes 
metal too high in phosphorus, a serious accident 
may result and the cause may be traced back to 
his steel. If the paint-maker substitutes cheaper 
oils for linseed, his customers will complain of his 
paint as lacking in durability. If the bridge- 
builder draws a specification by which defective 
workmanship is made permissible, one of his 
bridges may fall and the damage to his reputation 
may injure his business a thousand times as much 
as the profit that he might make from drawing 
too liberal a specification. 

Clearly, then, the motives which impel the 
reputable manufacturer to furnish first-class 
goods to his customers-are very strong; and were 
specifications drawn by this class of manufac- 
turers alone, probably less fault would be found 
with manufacturers’ specifications; but it must be 
admitted that manufacturers are not all of this 
class. There are manufacturers who care nothing 
for the reputation of their goods—who are not 
working to build up a business but to reap quick 
profits. There are others whose policy it is to ob- 
tain business not by the merit of their products 
nor their low prices, but by their ability in secur- 
ing orders from the officers of corporations who 
are more concerned to line their own pockets than 
to protect the interests entrusted to them. Clearly, 
from manufacturers of these latter classes, we can 
expect nothing excellent, either in products or in 
specifications describing what the product 
should be. 

Manufacturers, of honesty and reputation, wel- 
come, we believe, invariably, the preparation of 
specifications by an able and conscientious en- 
gineer, because it protects them from the unfair 
and unequal competition with manufacturers of 
the classes we have just described. The energetic 
and honest manufacturer prefers to bid under a 
strict specification, which defines in every detail 
what will be required. He can safely make a close 
bid on work of that sort. But he detests a com- 
petition in which a specification of vague plati- 
tudes leaves every opportunity open to dis- 
honest competitors to do business according to their 


methods. Competition of that sort is not com- 
petition at all; it is merely a match at wire- 
pulling. 


Now, it is an unfortunate fact that the engineers 
in charge of works are too often unequal to the 
task of writing a strict and détailed specification. 
How often do we see especial emphasis laid in 
some one feature in a specification, while others 
of equal or greater importance are left unmen- 
tioned. It is also an unfortunate fact that in too 
many cases important purchases are made of en- 
gineering materials without the advice or aid of 
any engineer. It is surely better where such pur- 
chases are made in open competition to have man- 
ufacturers’ specifications than none at all. 

We believe that the most perfect system of pre- 
paring specifications and purchasing goods in 
existence is that which has long been in use by the 
Motive Power Department of the Pennsylvania 
Railroad. It has been described before, but we 
may briefly summarize its chief features. In the 
first place all the supplies which the great cor- 
poration requires, from steel to soap, are bought 
under strict and detailed specifications. The ori- 
ginal draft of these specifications is made by the 
company’s chief technical experts, and copies of 
this draft are sent to all the manufacturers in that 
particular line with which the company has any 
dealings, with a request for criticisms and sug- 
gestions. These are all given careful consideration 
and such are adopted as seem to promise any real 
improvement. Upon these finally amended spe- 
cifications all goods are bought. But the process 
does not stop here, for all specifications are held 
open to amendment, and are revised from time to 
time in accordance with increased knowledge or 
improved processes. 

We can imagine no system that could be fairer 
to all parties concerned, or better calculated to se- 
cure for the purchaser an excellent quality of 
goods at the minimum price consistent with good 
quality. It may be said that this system is only 


adapted to the purchase of regular lines of sup- 
plies by a great railway corporation; but we be- 
lieve that many much smaller corporations and 
many municipal corporations could adopt such a 
system with profit. There is no reason why a city 
should not have its standard specifications for 
bridges, cement, sewer work, paving of various 
classes, etc., and many cities, indeed, already have 
them. But the main po nt on wiich we des:re to lay 
emphasis is the systematic consideration of the 
opinions of those who are to work under the 
specifications—both in their original formulation 
and in their periodic revision. 

Of course, it is true that with all possible use of 
standard specifications by municipal and private 
corporations, there still will remain a vast amount 
of contract work for which special specifications 
must be drawn if the work is to be properly car- 
ried out. We do not urge, by any means, that such 
specifications had» better be made by manufac- 
turers or by contractors; nor do we believe that 
specifications from this source are likely to be 
adopted by purchasers to economize in engineer- 
ing expenses. But we do urge that no prejudice 
should stand in the way of the acceptance of the 
points of excellence which may be found in speci- 
fications prepared by manufacturers. 

It is too little understood by the public generally 
and too little appreciated even by engineers them- 
selves that the plans and specifications for a struc- 
ture should actually contain the finished work, 
and do contain it if they are properly drawn. The 
actual work should be the mere carrying out of 
what the engineer has built on paper. Bearing 
this in mind, the importance of excellent and de- 
tailed specifications is easily understood. The 
real engineer seeks aid in the preparation of his 
specifications from every possible source. He con- 
sults the precedents which the experience of the 
profession has established, and he will not fail to 
consider and profit by the experience of those 
whose province it is to carry out in practice the 
ideas which he originates. 
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LETTERS TO THE EDITOR. 
A Blast Which Wouldn’t Go. 


Sir: In blasting coraline rock I placed a charge 
of 4 lbs. Hercules No. 2 dynamite in a 7-ft. hole, and set 
it off with single-ply fuse. The cartridge attached to 
the fuse fired clean without setting off the charge, I 
then opened the hole to the charge and placed directly 
over the charge 2 lbs. more of dynamite which also fired 
clean without setting the charge off. Will some of your 
readers explain the cause? Truly, 

Miami, Fla., Aug. 9, 1896. Wm. Varnedoe. 
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A Home-Made Section Liner. 


Sir: You will find herewith a drawing of a section 
liner, which may be easily and cheaply made by any one 
who is the least “handy.” A B C D is the base 
to which the triangle, E F G, is fastened by the brass 
connecting pieces, H K and J 8. The regulator, M, is a 
circular piece of brass eccentrically fastened to the base 
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A Home=Made Section Liner. 


and against which the connecting piece, J L, works. X 
Y is a rubber band to aid in the adjustment, which is 
easily made by the brass regulator for any width of space 
from zero to the difference between the two parts of the 
diameter of the regulator. Very truly yours, 
W. D. Sell, Jun. Am. Soc. C. E. 
Logan, W. Va., Aug. 1, 1896. 


A Problem in Connecting Lateral and Main Sewers. 


Sir: In some sewer construction upon which the writer 
has been engaged recently, a problem arose concerning 
the solution of which the opinion of other engineers is 
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desired. A 5-ft. brick sewer was being constructed along 
a main street to replace a sewer which had been con- 
structed at from 4 ft. to 6 ft. higher level. The laterals 
from the cross streets had emptied into this old sewer at 
grade; but when the new sewer was built several feet 
below the old one, the outlets of these laterals were, of 
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Proposed Method of Connecting Laterals and Main Sewers, 
When the Two are at Different Elevations 


course, several feet above its grade. The problem was 
the best method of connecting these laterals with the new 
sewer. One of the methods suggested is shown by the ac- 
companying cut. The inclined pipe is a dry weather pipe 
and is of iron. Very truly, Loses SS 
Chicago, Ill., July 17, 1896. 
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A Question of Professional Ethics. 


Sir: On p. 73 of, your issue of July 30, 1896, “BE. K.”’ 
would like an opinion on the question of Hngineering 
Ethics. I think he can find his answer in the 2d, 3d and 
4th lines of the second column of p. 75. 

Respectfully yours, James H. Harlow. 

Pittsburg, Pa., Aug. 14, 1896. 

(The point raised by “E. K.” related to the pro- 
priety of the acceptance by an engineer for a de- 
partment of public parks of the position of chief 
engineer of a railway to run through the parks. 
Mr. Harlow ‘refers, in reply, to the following 
sentence from an address on “The Legal Duties of 
Engineers and Architects,’’ delivered before the 
Engineering Association of the South by Hon. Jas. 
C. Bradford, of Nashville, Tenn.:—EHd.) 

One of the commonest rules of the law of principal and 
agent is, that a man shall not serve two masters. 


Fire Tests of Loaded Columns. 


Sir: Referring to your editorial in your issue of Aug. 
13, on the report of work done by the Committee on Fire- 
proofing Tests, permit me to call your attention to a 
slight error. The hydraulic apparatus has a capacity con- 
siderably in excess of the loads put upon the columns 
during the tests reported. It is so arranged as to allow 
the use of a hydraulic pressure of 2,500 Ibs. per sq. in., 
while the greatest testing load was only 1,500 lbs. The 
loads that were actually put upon the columns represented 
the maximum limits permitted by the building laws of 
large and prominent cities. 

I also note your suggestions in regard to future work 
and can state that it is the committee’s intention to con- 
tinue these tests so as to cover the various conditions of 
practice. Just at present, however, the committee is ham- 
pered for want of funds. These tests are very expensive 
to carry out, on account of their being made on full sized 
members. The funds so far raised have been entirely 
through voluntary contributions and the committee pro- 
poses at an early date to call a meeting of the Advisory 
Board, in order to take necessary steps for the further 
continuation of its work. Yours very truly, 

H. de'B.- Parsons. 

(We may add with respect to the matter of funds 
for further tests, that the bulk of the funds thus 
far expended by the committee were necessarily 
devoted to the construction of the gas producer, 
the testing chamber, etc. The actual expense of 
making the tests, when the plant was once ready, 
was comparatively small. It is to be hoped, there- 
fore, that’ ample funds may be forthcoming to con- 
tinue these tests on an extensive scale.—Ed.) 
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The Metric System or Duodecimal Notation? 


Sir: Will you allow me to say a few words more 
upon the question of weights and measures, in reply to 
your editorial of July 30, which has just reached my eye. 

You are right in anticipating considerable delay in 
making any change in our present system. But it is 
only a question of time, and therefore not worthy of 
argument. Some change is inevitable. All are agreed on 
that; so that, too, is unworthy of argument. Any change 


which is to be satisfactory must be sweeping, and there- 
fore costly and troublesome beyond estimate. This, also, 
we may as well accept as inevitable, without wasting 
time in its discussion. 

The only question worthy of the time of clear-sighted 
men is that of what system is to take the place of the 
present lack of one. Which one will be the most satis- 
factory and will cost the least to acquire? 

In its discussion, do you not find more satisfactory the 
frank perspicacity of Mr. Herbert Spencer, in his letter 
to the ‘‘Popular Science Monthly” for July, than the 
cautious circumlocutions of London ‘“‘Engineering,’’ that 
most conservative of all the journals which ever stum- 
bled. along twenty years behind the leaders of progressive 
thought? If the prejudices of the ignorant masses are 
likely to delay this reform, for which we are so attirst, 
why add to them the prejudices of the enlightened? It 
is as futile to discuss the probability of the coming of 
this inevitable step in progress as to hope to evade the 
law of gravitation. How may it come most easily is the 
only topic worthy of paper and printer’s ink. 

Yours truly, Sidney A. Reeve. 

(We are by no means certain that a change is 
inevitable. It is not likely to be made until there 
is a popular demand for it, and a change in our 
system of weights and measures, or in our 
system of notation, would be certain to encounter 
popular ridicule and opposition, instead of popular 
approval.—Ed.) 


oe Se! 
Notes and Querles. 

W. P., Little Rock, Ark., asks for information concern- 
ing dump scows for use in dredging material where the 
depth of water to be secured is only 2 to 3 ft. 

$$ 9 
A MELAN ARCH WITH ROCK FACING AT ATLANTIC 
HIGHLANDS, N. J. 


We illustrate herewith a handsome masonry 
arch which has just been erected at Atlantic 
Highlands, N. J., under direction of the Me- 
lan Arch Construction Co., of New York city. 
The arch is of the well-known Melan construc- 
tion (steel beams embedded in concrete) and has 


choice of designs of aesthetic merit for bridges 
located in suburban towns and fashionable sum- 
mer resorts. j 
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THE POOLING OF FREIGHT EQUIPMENT.* 


By J. R. Cavanagh.** 


There is probably not a road in our association but 
what at some time during the past few years has seen 
a period when it has simply been impossible to obtain 
cars to handle the business offering. These conditions 
were not caused by lack of equipment in the country, 
put by the existing methods of handling cars. There are 
to-day at least 25% more freight cars than are necessary 
to move the largest volume of traffic we have ever been 
called on to care for. At ao time do we find every sec- 
tion of our vast country in want of some class of cars 
simultaneously; but under the present system there is 
no provision for moving the surplus equipment from one 
section to another. 

There are in the United States, Canada and Mexico 
over 1,175,000 freight cars owned by railway companies, 
representing an investment of about $580,000,000, which 
has not for years earned enough to pay the interest on 
the investment, depreciation and repairs. 

The question arises—‘‘What can we do to increase the 
performance of our cars?” 

Plan after plan has been suggested; roads have kept 
on building cars, but with no apparent relief. The only 
remedy is the general pooling of all freight cars, the 
adoption of the per diem system, a uniform standard in 
sizes of cars, and the full enforcement of car service. 

Referring to the proceedings of the Eastern railway 
car service officers in September, 1694, we find the fol- 
lowing resolution: : 

Resolved, That a general distributing office or clear- 
ing house, with subsidiary bureaus, be established for the 
purpose of regulating and increasing the supply of cars 
between railways to meet the legitimate demands of 
traffic. 

I believe that the time is not far distant when we have 
got to come to a general distributing office, or something 
of the kind. A few contend that it is ‘‘too large a sub- 
ject,’ ‘‘too many conflicting interests. to harmonize,” 
etc. The same remarks were made by many of our most 
prominent railway men when the Joint Traffic Associa- 


MELAN ARCH WITH FIELD STONE FACING AT ATLANTIC HIGHLANDS, N. J. 
The Melan Arch Construction Co., New York City, Engineers. ~ 


a facing of field stone which gives it an exceed- 
ingly picturesque appearance. The arch has a 
50-ft. span and has a width of 25 ft. over all, 
with a 20-ft. roadway. For the Melan construc- 
tion 6-in. steel beams weighing 15 lbs. per ft. 
were used, spaced 8 ft. c. to c. Earth filling was 
placed over the haunches. The road which crosses 
the arch has a grade of 6% and the arch is built 
on a skew of 538° 8’. 

Atlantic Highlands is a well-known summer re- 
sort on the south shore of New York Bay. The 
borough government contributed $800 toward the 
cost of the structure and the remainder of the 
eost was made up by voluntary contributions by 
public-spirited citizens. Our photograph shows 
the surroundings of the arch still in an incom- 
plete condition. These will soon be neatly graded 
and turfed, and ivy will be planted and trained 
over the arch. The structure is an excellent illus- 
tration of the growing tendency toward the 


tion was suggested, but it came, is here, and apparently 
to stay. 

There has been too much selfishness in the past which 
has resulted in disaster to the majority. We must unite 
now on some plan that will stop the enormous leaks 
caused by: 

1. Idle equipment in one part of the country while an- 
other part is suffering for.want of the same identical 
cars. ¢ 

2. The handling of empty cars of similar class in con- 
trary directions on account of route or initials. nat, 

3. The switching of empties out of sidings, freight 
houses, etc., only to switch in the same class-of cars to 
load via lines other than those owning the cars switched 
out. 

4. Unnecessary switching to get some particular car out 
of a string of empties, when the first car is exactly the 
same kind of a car but with other initials. 


*A paper read before the Association of Railway 
Officials at Toledo, O., July 21, 1896. 

**Superintendent of Car Service; C., C., C. & St. L. Ry., 
Indianapolis, Ind. 


August 20, 1896. 
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5. The expense of, traveling car agents, car tracing 
clerks and car service associations. (The latter will be 
merged into district bureaus.) 

As an illustration, take the sleeping car companies. 
Were all contracts to be annulled to-morrow between 
them and the railway companies, twice the number of 
sleeping cars now in service would not care for the cur- 
rent business, making no provision for equipment needed 
during large conventions, gatherings, etc. 

Take the private stock car companies. No railway com- 
pany can show up any such average mileage per car per 
day. While railway companies average 35 to 50 miles, 
the private car companies run 75 to 100. You see a 
string of their cars in Montana to-day, at the seaboard 
in ‘a. few days, and a week later away down in Texas or 
Mexico. Their cars are always in active service because 
handled by one central authority to meet the require- 
ments of the various sections. 

In forming a car pool or equipment company I would 
recommend that we start in with the box cars first, be- 
cause that class of cars is in more general demand and 
in 90% of the cases represents the item of equipment 
from which we receive most complaints of shortage. 

With a view of economy in painting, clerical work, 
ear recording, accounting; etc., I would recommend some- 
thing after the following plan: 

4. Have a distinctive mark to represent the class of 
ear, thus: 4 

“A for box cars; ‘‘B,’’ stable stock cars; ‘‘C,’’ com- 
mon stock cars, single deck, etc. 

Abolish all car initials and use the distinctive letters 
instead, 

Each kind would commence at 1 and number up, thus: 
A box car 34 ft. long (inside) 60,000 lbs. capacity, would 
simply be marked ‘‘A D E,’’ 5,910. In a short time every 
switchman, bill clerk, auditor’s clerk, car distributor, 
record clerk and employe or shipper would know at a 
glance what a car was. There would be no necessity of 
consulting a guide. Instead of reporting a dozen or more 

_ initials on car reports, we would simply use the ‘‘pool’’ 
marks. In many cases this would reduce the number of 
initials to report over 70%. 

Of box cars alone the Guide shows that there are 
over 630,000, at an approximate valuation of over $310,- 
000,000, and distributed as to lengths as follows: 


MEE IONE, sievsh isc oes SOM ONL bs LOD Pier clete were clone 15,057 
MURR aires o, cao 0,000 SOOT ae eines 2.005 
REMEDIES sipinte os\e"s sce S438 fess hd oseeate 1,839 
ME ei eVc Se wtioxe's ini OOD SO) Ree ea reebe eit nivel ODT 
MM 4eis ows Bess dba 14 Pk alice. Arie cane Dale 
1 aS ee BES ATI. tek ek: ate eee 150 

- aS Gs I ie ee sate ee 
Oey j Ea i Ba ah eee 5 

a ae ce ee oe 3 
ame BO a 
Ny ae ee oe “e 5 
4“e “ee oe ae 14 

“4 a oe fe = 
oe a 4S Aes 630,176 


The first step necessary to form a pool (after the roads 
have agreed to it) is the establishment of a general or 
central office in charge of a general manager. Then di- 
vide the country into districts, similar to or in conformity 
with the freight traffic associations, such as eastern, cen- 
tral, etc., each district to be in charge of a district mana- 
ger or distributor; each road to handle its own distribution 
as at present; daily reports to be rendered to the district 
office, which, in turn, consolidates and transmits the same 
to the central office. 

The pool would have to be organized by each road 
taking as much stock in the equipment company as the 
valuation of its equipment amounted to, each company to 
receive its pro-rata earnings as each class of cars it 
Owns in the pool bears to the total number of cars or 
valuation of that class: Thus all 34 ft. box cars, 50,000 
capacity would be marked ‘“‘A DD.” If the L. S. & M. 
8. Ry. owns 11% of the valuation of all cars in that class, 
it would receive 11% of the earnings. 

If such a thing is necessary the identity of the cars 
can be preserved by assigning each road’s cars of the same 
class into consecutive series or numbers: Thus, C., C., C. 
& St. L. Ry., 34 ft., 80 ton box cars 18,000 to 18,999 
would be assigned ‘‘A _D B’’ 1 to “A DB” 1,000; N. Y. C. 
& H. R., 52,000 to 55,999 would be assigned ‘‘A D B”’ 
1,001 to “A D B”’ 5,000, ete. 

Hach road in the pool will be entitled to the same num- 
ber of cars in each class as it owns in the pool, providing 
it needs them, and must accept up to its quota when 
offered for storage. 

Compensation should be based on both the earning 
Capacity of car and per diem, if possible. Thus: 

30 ton and over, per diem 30 ets., or 5% ct. per mile. 

4 ton and over, per diem 25 cts., or 4% et. per mile. 

@ ton and over, per diem-20 cts. or % ct. per mile. 

15 ton and over, per diem 15 cts. or % ct. per mile. 


_ Under 15 tons, per diem 10 cts., or 4% et. per mile. 
For all cars in excess of 39 ft. add an agreed per cent. 


By graduated compensation as Suggested above, in ad- 
dition to the justness of the proposition, roads would. use 
_ only such cars as are necessary to handle the business. 
hy Thus,-a road that could use % ct. cars would not call for 
a et. cars, allowing the latter to go into such service as 
~ the % ct. equipment would be incapable of handling. 
_ Car repairs could be based on proportion of mileage or 
Per diem, or on such basis as may be agreed upon by 


the Master Car Builders of lines interested. This means 
uniform standards sooner than under present methods. 

The car pool means decreased expenses from 

1. The increased performance of all cars, permitting the 
handling of a given quantity of business with a minimum 
number of cars—obviating the building of any new equip- 
ment for five or six years. 

2. Decrease in empty and foreign mileage. 

3. Saving in switching at terminals and stations. 

4, Reduction in train mileage. 

5. Decrease in inspectors, repair shop», material, main- 
tenance of way, car repairs, wheelage or trackage over 
foreign rails, clerical work, telegraphing, etc. 

6. Increased earnings from greater supply of cars and 
reduction in expenses. 

The district manager for the Joint Equipment Associa- 
tion would have charge of distribution of equipment, 
handling of demurrage or car service matters, car repairs 
and all matters pertaining to the equipment. This would 
be an improvement over present methods, for the 
reason that the car owner would have a representative at 
every point seeing that the best service was gotten out of 
the equipment, while under present conditions at many 
points foreign equipment is abused, misused and held on 
account of being a ‘‘wanderer from home.’”’ 

After the box cars have got to working in the pool, 
then add stock or other classes as fast as considered 
advisable or as the trustees representing the owners may 
decide. 

The difficulties to be overcome are not as great as might 
appear upon first consideration of the subject, as an 
organization can be formed by which all roads desiring to 
become members (stockholders) would be protected equit- 
ably in their rights. 

Last fall I took the trouble to inquire about the probable 
loss to railways from cars lying idle at junction points, 
switching, etc. Replies were received from a number of 
representative men. The lowest estimate showed from 
loss of revenue, cost of transfer, and loss in car mileage 
for one year over $25,000,000, and the above simply on 
account of owners not allowing their cars to go beyond 
junction point. 
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FISHWAY FOR DAM AT STERLING, ILL. 


We illustrate herewith a fishway built in the 
dam of the Sterling Hydraulic Co., at Sterling, 
Ill., under the direction of Mr. L. L. Wheeler, M. 
Am. Sec. C. E., to whom we are indebted for the 
blue print from which our illustration has been 
prepared. 


Abutment 


leaving the water free to spill over the crest C D. 
The openings A B are of equal size, and it is in- 
tended that the head on the opening B shall be 
practically constant. The minimum distance the 
water travels in overcoming a fall of 8.4 ft. is 
200 ft. 
OT 
CIVIL ENGINEERING A CLOSE PROFESSION IN MANI- 
TOBA. 


It is probably not known to many of our 
readers that civil engineering is now a close pro- 
fession in the province of Manitoba, Canada, and 
that the indiscriminate use of the title of “civil 
engineer” or “C. HE.” is illegal, as is also the prac- 
tice of engineering by any but a member of a 
national association of engineers. 

We have from time to time recorded the steps 
taken and the progress made by the Canadian So- 
ciety of Civil Engineers in its movement to secure 
legislation making the society a close corpora- 
tion, and the matter was editorially discussed in 
our issue of April 30, 1896. At the last annual 
meeting it was voted that the council should ap- 
point a committee of three in each province to see 
if the government of the province would pass the 
proposed bill to limit the practice of civil engi- 
neering to members of the Canadian Society of 
Civil Engineers. In Manitoba the matter was 
acted on very promptly, and the bill was at once 
submitted to and passed by the government of 
that province, which has thus the distinction of 
being the first government in the world to make 
engineering a close profession. It may be noted 
that in all the Canadian provinces the practice of 
surveying has been limited by law to surveyors 
who have passed the government examination, 
while in some (including Manitoba) only members 
of the provincial society of surveyors are au- 
thorized to make surveys. 

We are indebted to Mr. H. N, Ruttan, M. Am. 
Soc. C. E., City Engineer of Winnipeg, Man., for 
a copy of this law, and we reprint it herewith in 
full. The principal feature of the bill is con- 
tained in the last paragraph, and we have briefly 
commented upon it in another column, 


Side 


Elevation. 


FISHWAY IN DAM AT STERLING, ILL. 
Designed by L. L. Wheeler, C. E. 


Mr. Wheeler states that the plans furnished in 
response to his application to the U. S. Fish Com- 
mission and the Illinois Fish Commission did not 
appear to be adapted to the conditions he had to 
meet. or likely to be satisfactory if followed. 
The form and dimensions of: the:-cribs ‘and 


flshway. were in part fixed by local con- 
ditions, and they were built from  rem- 
nants left from repairing the dam. The 


cribs were packed with stone, except over the 
upper end of the fishway. The timbers A C and 
B D are simply blocked on the crest of the dam, 


An Act respecting the Profession of Civil Engineers. 
(Assented to 19th March, 1896.) 

Whereas, it is deemed expedient for the better protec- 
tion of the public interests and for the general advance- 
ment of Mechanical Science, and more particularly for 
promoting the acquisition of that species of knowledge 
which has spécial reference to the profession of a Civil 
Engineer, and to encourage investigation in connection 
with all branches of knowledge eonnected with the pro- 
fession, and in order to enable persons requiring profes- 
sional aid in any work, to which such knowledge of Civil 
Engineering is applicable or necessary, to distinguish 
between qualified and unqualified Civil Engineers; 

Therefore, 
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Her Majesty, by and with the advice and consent of the 
Legislative Assembly of the Province of Manitoba, enacts 
as follows: 

i. This Act may be cited as ‘“‘The Manitoba Civil En- 
gineers Act.’’ 

2. The Civil Engineers of Canada, heretofore incorpor- 
ated by an Act of the Parliament of Canada, being Chap- 
ter 124 of the Acts passed at the Session held in the 50th 
and 5lst years of Her Majesty’s reign, under the name 
and style of ‘‘The Canadian Society of Civil Engineers,’’ 
shall be a body corporate by the name aforesaid, having 
perpetual succession and a common seal, with power to 
acquire, hold and dispose of real and personal property for 
the purposes of its constitution, and to sue and to be sued 
in the manner usual with such corporations. 

3. All persons who, on the day this Act comes into 
force, are members of the said existing Canadian Society 
of Civil Engineers, and all persons who shall hereafter be 
admitted as members of the Society hereby incorporated, 
and who shall be registered under the provisions of this 
.Act, shall be members of the said Society. 

4, There shall be a Council of Management of the said 
Society, to be appointed in the manner provided for in 
this Act, and hereinafter referred to as “‘the Council.” 

% The Council shall be composed of twenty-one per- 
sons, who shall; in the first instance, and as a Provisional 
Council, consist of the present Council of the existing 
Canadian Society of Civil Engineers, if British subjects 
and residing within the Dominion of Canada. 

6. The members of the said Provisional Council shall 
meet in the City of Winnipeg for the purpose of organiza- 
tion, within two months after the passing of this Act, at 
such time and place as may be set forth in a notice in the 
Manitoba Gazette, and at such meeting any five members 
of the Council shall form a quorum. 

7. A general meeting of the members of the Society 
shall be called by the Provisional Council, on or before 
the First day of February next after the passing of this 
Act, for the election of a permanent Council. The time 
and place for such meeting shall be determined by the 
Provisional Council, and at least two weeks’ notice in 
writing shall be given by the Secretary to each member 
of the ‘Society, and such meeting and any subsequent 
meeting of the Society may be held without this Province, 
but in the Dominion of Canada, as the Council may from 
time to time determine. 

8. All members of the permanent Council shall be 
elected by ballot, each member having one vote, and the 
member or members obtaining the greatest number of 
votes shall be declared elected. 

9. The members of the Council so elected shall hod 
office for the following terms respectively: 

The seven names who have received the greatest num- 
ber of votes shall hold office for the term of three years, 
the next seven names for the term of two years, and the 
third and last seven names for the term of one year. 

10. No person shall be eligible for election to the Coun- 
cil, or qualified to fill any vacancy therein, or to vote for 
any member thereof at the first election, unless at such 
time he shall be a duly qualified member of the said exist- 
ing Canadian Society of Civil Engineers; and no person 
shall be eligible for election to the Council, or qualified 
to fill any vacancy therein, or to vote for any mem*e° 
thereof at any subsequent election unless duly qualified 
under the provisions of this Act and the By-laws of the 
Society. 

11. In the case of the death or resignation of any mem- 
bers of the Council, the other members of the Council 
shall have power to fill all vacancies so caused until the 
time of the holding of the next annual meeting. 

12. Meetings of the Society and Council shall be held 
at such times and places as may be fixed by by-law of the 
Society, and at all meetings of the Society or Council the 
President or Chairman for the time being shall have a 
casting vote. 

13. The Council shall have full power to enact by-laws 
for: 

(a.) The qualification, election and registration of mem- 
bers of the Society. 

(b.) The appointment and removal and defining the 
functions and duties of all officers and servants of the 
Society, and their remuneration, the time and place of 
holding meetings of the Society and Council, and the 
notice to be given therefor. 

(c.) The calling of all meetings, the quorum and the 
procedure in all things at: such meetings. 

(d.) The suspension, expulsion, disciplining and read- 
mission of members. 

(e.) The appointment of examiners for the purpose .of 
ascertining and reporting upon the qualifications of per- 
sons who shall present themselves for admission and en- 
rolment as students at any examination. 

(f.) The admission and regulation of students, the 
periods and conditions of study, and all matters ré:ating 
to the discipline and honor of the profession. 

(g.) The regulating and fixing of the admission and 
annual fees payable by members and students. And to 
deal with and regulate all other matters necessary for the 
government of the Society, and to effectually carry out its 
‘objects, and generally to administer the affairs of the 
Society. 

14. The Council may from time to time repeal, amend 
and re-enact the by-laws of the Society; but every such 


_ Street railways, funded and unfunded debt. 


by-law and every repeal, amendment and re-enactment 
thereof, unless in the meantime confirmed at a General 
Meeting of the Society, duly called for that purpose, shall 
only have force until the next Annual Meééting of the 
Society, and in default of confirmation théréat, shall, at 
and from that time only, céasé to have force, and in 
that case no new by-law to the same or like effect shall 
have any force until confirmation at a General Meeting of 
the Society. 

15, The Council shall cause to be kept by an officer 
appointed by it, to be called the Registrar, a book or 
register, in which shall be entered the name of every 
person registered as a member of the Society, according 
to ‘the provisions of this Act, and those persons only 
whose names are inscribed in the book or register above 
mertioncd shall be deemed to be members of the Society, 
and such book or register shall at all reasonable times be 
open for inspection by any member of the Socitty of by 
any other person. . 

16. If the Registrar shall wilftilly make dr Eause to be 
made any falsification in aiy matter relating to the 
register, or shall reflise to allow the register to be in- 
spected, he shall be deemed to be guilty of a misde- 
meanor, and shall on conviction thereof be imprisoned 
for any term not exceeding twelve months. 

17. On and after the Ist day of July, 1896, no person 
shall be entitled within this Province to take or use the 
namie and title of ‘‘Civil Engineer’’ or any abbreviation 
thereof, either alone or in combination with any other 
word or words, or any name, title or description imply- 
ing that he is a member of the said Society of Civil En- 
gineers, or act as Engineer in laying out, advising on, 
constructing or superintending the construction of any 
railway or public work, or any work upon which public 
Money is expended, the cost of which shall exceed $500, 
unless such person is a member of the Society hereby 
incorporated and registered as such under. the provisions 
of this Act, or unless he is a duly qualified Civil Engineer, 
and entitled to use the title of Civil Engineer by virtue 
of some statute in force in this Province, or by the au- 
thority of some institution of learning in this Province 
having authority to confer degrees in Civil Engineering, or 
unless hé has been practising asa Civil Engineer in this 
Province at the time of the passing of this Act, or unless he 
is a member in good standing of some institution of Civil 
Engineers in Great Britain and Ireland, or of some Na- 
tional Society of Civil Engineers of good standing in any 
foreign country. 

18. This Act shall be deemed a Public Act. 
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THE PUBLIC AND PRIVATE DEBT OF THE UNITED 
STATES. 


Among the publications of the Department of 
Labor at Washington is a bi-monthly “Bulletin,” 
containing current facts relating to the condition 
of labor in this and in other countries, and other 
information deemed of value to the industrial in- 
terests of the United States. It is edited by La- 
bor Commissioner Carroll D. Wright and by his 
Chief Clerk, Mr. Oren W. Weaver. 

A recent number of this bulletin treats of the 
public and private debt of the United States; a 
subject that is being discussed a good deal of 
late. The compiler of the bulletin explains by 
way of preface that it is practically impossible to 
show the private debts of the people, and even 
if it could be ascertained the result would be 
meaningless. A man may owe a large sum and 
yet have no burden of debt if an equal sum of 
money is owed to him. What is of interest is to 
know the debt that must be paid, not by pay- 
ments of other debtors, but by the fruits of in- 
dustry and economy. The following statistics, 
therefore, show these debts, which are offset lit- 
tle, if any, by credits. All except 12.14% of the 
items used are taken from the census returns of 
1890 and are supposed to represent the minimum 
debt at that time. 

Somewhat condensed from the tables given the 
statement stands as follows: 


Steam railways, funded and unfunded debt. $5,669,481,114 
*182,240,754 
Quasi public corporations: 

Telephone companies ........ $4,992,565 
Telegraph companies ......... 20;000,000; 
Public water companies,**.... 80,127,489 
Gas companies .............. 75,000,000 
Electric light and power...... 45,000,000 

Transportation companies, not 

otherwise specified, canals, 
turnpikes, bridges, etc. ....114,208,078 
SS 348,328,132 


Potallssonals SG ec REO E OO ea er OS Os $6,200,000,000 
Real estate mortgages ........--...+2-.... $6,019,679, 985 
Crop liens (estimated) ........... eee eee 350,000, 
National banks, loans and overdrafts....... 1,904,167 ,351 
Other banks, loans and overdrafts......... 1,172,918,415 
National, State and local taxes............° 1,040,473,015 
Other private debts (estimated)............  1,212,761,286 


Aggregate private debt ..... aba nta teats $18,200,000,000 


Public debt, less sinking fund: 


United Statés ...... alent ine :. .8891,960,104 
States ....:; tenia dh ok ate ee ooo ose 
COUNtIAS «0555. cscs ee esse et 140,048,045 
Municipalities ...... itor ;. .124,463,060 
Schobl districts ........... ..- 06,701,948 

ee O27 Oat 
Aggregate private and public debt ......$20,227,170,546 


*By table published in our issue of July 6, this item is 
now about $600,000,000. 
**Not owned by cities. 


In the above the debts of individuals and pri- 
vate corporations amount to 59.83% of the total, 
and quasi-public corporations form 30.65%. The 
real estate mortgage debt alone is 29.76% of the 
total, and the railway companies follow with 
28:08%. Phe ptiblic debt of the United States 
fotms 4.41% of the total as compared with 3.58% 
for municipalities. The author places the wealth 
of the United States, in 1890, at $65,037,091,197; 
so that the total private and public debt repre- 
sents 31.10% of the total wealth of the country. 
The per capita private debt, in 1890, was $291, 
and public debt $32, an aggregate of $323, or 
$15.94 per family of 4.98 persons. The real es- 
tate mortgage debt is $6,019,679,985; while the 
estimated value of taxed real estate and untaxed 
mines was $36,025,071,490. 

To —) 
SIGNAL AND INTERLOCKING PLANT FOR A LOOP TER- 

MINAL AT CHICAGO; UNION ELEVATED RAILWAY. 


The city of Chicago has now a number of ele- 
vated railways extending in all directions from the 
central part of the city, and work is now in 
progress on a loop terminal system which will 
connect the several lines, and enable them to 
land passengers in the heart of the business dis- 
trict, as described and illustrated in our issue of 
July 16. This line is being built by the Union Ele- 
vated Ry. Co., which has been formed by repre- 
sentatives of the Chicago & South Side Elevated 
Ry. Co. (Alley Line), the Metropolitan West Side 
Elevated Ry. Co., the Lake Street Elevated Ry. 
Co., and the North Side Elevated Ry. Co. The 
first three lines are in operation, and the fourth 
is preparing to build a line northward from Lake 
St. This loop line will be a double-track line, with 
junctions at Wabash Ave. and Van Buren 8t., 
Fifth Ave. and Van Buren St., and Lake and Van 
Buren Sts., together with the necessary connecting, 
tracks, crossovers, etc. In addition to these three 
junctions, the four-track line of the Metropolitan 
Elevated Ry., which now ends at Franklin St., 
will be changed so as to carry traffic south on 
Market St. to Van Buren St., and the present in- 
terlocking plant at Bridge Junction will be en- 
larged so as to operate the double crossover at 
Franklin and Lake Sts. These junctions are in- 
dicated in the accompanying plan, which also 
shows the location of all switches and signals. 

The volume of traffic which will be put upon the 
loop line will, it is said, probably exceed that of 
any railway now operated. The number of trains 
now on the three railways in operation is not less 
than 1,000 per day, and with the addition of trains 
from the North Side railway this traffic will prob- 
ably not be less than 1,500 trains per day. On the 


‘three lines now in operation the trains are run on 


the right hand track, and in order that the traffic 
may be divided on the loop it has been decided to 
operate this loop left handed, the outer track be- 
ing used by the North Side and the Lake St. lines, 
and the inner track by the Metropolitan and South 
Side lines. By following the current of traffic on 
the several lines, as indicated by the arrows on the 
plan, it will be seen that the crossings at the sev- 
eral points will necessitate the installation of a 
very complete system of signaling and interlock- 
ing in order that the maximum of safety may be 
secured with the minimum of delay in the manipu- 
lation of traffic. 

All switches will be considered as facing point 
switches and will be equipped accordingly, and 
since it is not feasible on an elevated structure to 
provide any physical protection in the shape of a 
derail or scotch block, the torpedo machine will 
be installed and operated in the same manner as 
a derail and each signal will be operated in con- 


‘junction with this torpedo signal, all tor-— 
pedo signals having separate levers, and 
connections from them operating the signal. 
The introduction of this audible signal will 
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undoubtedly prove of great value in the operation 
of traffic over this complicated system of tracks,as 
it gives immediate notice not only to the engine- 
man but to all train hands when the first pair of 


; i Signals 
Xe 


Metropolitan tad Junct. g 


Easton, Pa.; and the company was instructed by 
Mr. D. H. Louderbach, General Manager of the 
Union Elevated. Ry., to present the most complete 
plans necessary for the safe and convenient hand- 


Eo | 


Torpedo 3" 7c 
_Sigrials’ 


ie ers tor 6Swif 
| 3% vd, 


i Ne» and | Torpedo Signah 

EP Locks, + 

6» — » 6 lorpedo Signals and 6 Detector Bars. 
JO» | » 10 5ignals dnd 3 Bollocks. 

23 Active Levers. 

_5 Blank Spaces 

32 Lever Frame. 


2 Additional levers tor 3 FR Lock 


= 
wo 
Pi m3 
be. 
= 
Torpedo 
Signals... 
Torpedo Sigria ge 
Eno.| News. 


_-sTorpedo Signals 


VAN BUREN ST. 


Ef, 
” 7 Us &7 Defector Bars. 
) my Ske nde Sina Dp 


y 29 Active Levers: 
lank 


§ 


NE 
| _3 Blank Spaces. 
[| 32Lever frame. 
Torpedo, Ab 3 Additional Levers for4 F Plocks. a 
KR 
\I7 | 

ita 
AS rs 
ui 
Torpedo 
Signal, 
N 5 


FRANKLIN 


circular in form, the oven of which is nearly the 
shape of a perfect sphere. At the four quadrants 
are fire-boxes penetrating to the oven. At the top 
is a large circular opening leading down to the 
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SIGNAL AND INTERLOCKING PLANT FOR THE LOOP TERMINAL OF THE UNION ELEVATED RY. CO., CHICAGO. 
National Switch & Signal Co., Easton, Pa., Engineers and Contractors. 


wheels has passed a home signal set at danger. 
Each torpedo machine is equipped with a certain 
number of detonators, and since the operator in 
charge of the plant is required to keep a complete 
record of the detonators delivered to him it is not 
likely that he will allow an engineman to pass a 
signal at danger and explode a detonator without 
making a full report to the proper officer. At the 
same time, as the engineman knows that such a 
report will be filed against him for disobeyance of 
signals, he will not be likely to pass a signal at 
danger. iy al 
_ The machine at Fifth Ave. and Lake St. will be 
located in a tower spanning the tracks and wiil 
have 40 levers; the machine at Wabash and Van 
Buren Sts. will be placed in a tower on the deck 
of the bridge and will contain 32 levers; the ma- 
chine at Van Buren St. and Fifth Ave. will be lo- 
cated in a tower south of the south track and will 
contain 86 levers; the machine at Market and 
Franklin Sts. will be located in a tower between 
the lines of Franklin St.and will contain 20 levers; 
the additions to the present plant at Bridge Junc- 
tion will involve 24 levers. All the signal towers 
will be of fireproof construction, and completely 
equipped with modern plumbing, heating and tele- 
phone connections. The machines will be carried 
on steel frames. 

The operation of traffic around the loop will be 
entirely in the hands of the Union Elevated Ry., 
and as soon as a train from either of the four lines 
operated on the loop enters the limits of interlock- 
ing all trainmen will be under the orders of the 
officers of the loop. It is expected that work will 
be commenced at once at Bridge Junction and Van 

Buren St. and Fifth Ave., and be pushed to com- 
pletion as soon as the structure is built on Van 
Buren St. The motive power to be used on the loop 
will be electricity, operated in the same way as on 
the Metropolitan West Side Ry., there being a 
third rail carrying the current which is supplied to 
the motor through a contact shoe which runs on 
this rail. 

The contract for planning the entire system, and 

_ for designing and installing all the work, has been 

given to the National Switch & Signal Co., of 


ling of the traffic, without regard to cost of in- 
stallation. 
Oo Be 


THE GARBAGE CREMATORY AT PORTLAND, ORE.* 


By A. McL. Hawks, Jun. Am. Soc. C. E. 

The garbage crematory owned and operated by 
the city of Portland, Ore., is situated on the west 
bank of the Willamette River at a point about 
15 miles lower down than the city, where access 
is convenient to steamboats and scows. 


Dratt Tube 


oven; and to close this aperture is a conical bell 
of boiler iron hung by a chain over a pulley. At 
the bottom is a tuyere whereby a strong blast is 
brought into the oven at a point directly below 


Consumer 


Cold Blast Air Pipe 


Longitudinal Section. 


° Dratt Tube 


On Furnace 


Sectional 


The building is a shed-like structure covering 
the furnaces, which are shown by the accompany- 
ing sketch, with a square stack 70 ft. high at the 
rear. The wharf, or landing, is two stories high, 
the lower story at the level of the furnaces and 
the upper at the level of the top of the main or 
roasting furnace. 

The plant consists of a brick roasting furnace, 


*Information collected by Mr. Hawks for Mr. Rudolph 
Hering, M. Am. Soc. C. E., and published with the con- 
sent of Mr. Hering. 


Plan, 
SKETCH PLAN AND SECTION OF GARBAGE CREMATORY AT PORTLAND, ORE. 


the opening and between the four fire-boxes. On 
the side of the oven, well up towards the open- 
ing, is a 4-ft. circular draft tube of steel leading 
to the second or “gas consuming” furnace. 

This secondary furnace is also of brick and cir- 
cular in form, and is of a little greater height than 
the first or roasting furnace. The interior is eyl- 
indrical with a hemispherical dome at the top, and 
is divided in halves by a brick wall, the part in- 
eluded in the dome being laid with joints open 
very wide. On the side of the partition wall near- 
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est the roasting furnace are two auxiliary fire- 
boxes, one on each side of the draft tube for the 
purpose of assisting in burning the gases as they 
come over from the roaster. Later on the upper 
part of the partition wall was entirely removed, 
as it hindered the draft almost to the point of 
entirely stopping it. 

From the secondary furnace, or gas consumer, 
a long chamber leads to the stack, divided by a 
fire brick partition wall and dampers so the draft 
may be turned to either side of the chamber. 

There is a small blowing engine for the purpose 
of furnishing a forced draft to the roasting oven. 

The plant was constructed in March, 1894. The 
first change made was in the conical bell trap- 
door of the roaster. Subjected to the great heat 
of the roasting oven, with the draft from the blast 
directly against it, it soon overheated and warped 
badly. It was replaced with a heavier one having 
a cast rim at the lower edge, which seems to stand 
well. 

The next change was the removal of the upper 
part of the partition wall in the gas consumer. 
Although the joints had been laid dry and very 
wide open, the soot and grease soon began to col- 
lect in the narrow crevices, hindering the draft 
to such an extent that finally the capacity of the 
furnace fell below the requirements, and the top 
of the wall was taken down. Before that time the 
plant had been entirely successful in the attain- 
ment of the objects sought. No odor from the fur- 
nace could be detected at that time. 

When I visited the plant recently, it was in full 
operation. The garbage is dumped at the dock 
in Portland into boxes about the size and shape of 
the body of a large dump cart. These boxes are 
taken, on a scow, to the wharf of the crematory, 
where they are hoisted to the upper landing di- 
rectly beside the charging pit. At intervals de- 
termined by the condition of the furnace, this pit 
is filled and then the bell is lowered, permitting 
the load to slide off evenly distributed all over the 
oven. The size of the charging pit is great enough 
to permit whole animals to -be passed through. 

On the leeward side of the furnace there was a 
distinct odor which could be observed over a fan- 
like area having the stack for a centre and being 
200 to 300 ft. wide at a distance of 500 or 600 ft. 
Beyond that distance it was so faint that it could 
not be determined. On breezy days it is said to 
be observable at 1,000 ft. distant. As the crema- 
tory is removed from any settlement, and no 
houses are near, there has been no complaint. The 
fires in the furnaces are continuous and the plant 
consumed 35 tons of garbage per day, using two 
to three cords of wood in the fire-boxes for aiding 
in the cremation. Five men are employed. 

The ash from the roasting oven is perfectly 
odorless and inert. It can be sold as a fertilizer, 
bringing $10 per ton. The garbage is not sorted, 
so this is the only source of revenue. No account 
has been kept whereby the reduction of weights 
can be ascertained; the opinion seems to be that 
it takes about ten tons of garbage to make one of 
ash. The odor from-the stack in its present opera- 
tion is not exceedingly offensive, somewhat re- 
sembling cooking ham. If the city makes no other 
change it is probable that the partition wall will 
be again built up in a modified form. 
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A CAST-STEEL DRIVING WHEEL CENTER. 


It is not so very long ago that cast iron was 
deemed a good enough material for driving wheel 
centers. The last dozen years, however, have 
brought increased train speeds, greater loads per 
wheel, more powerful locomotives, and driving 
wheels of larger diameter. Under these conditions 
it is found that the best metal available is none 
too good for driving wheel centers, and the best 
quality of cast steel is now extensively used for 
this purpose. 

The accompanying cut shows what remarkably 
tough and ductile material is now obtainable in 
cast steel, and also that the steel founder does 
not hesitate nowadays to undertake castings of 
complicated form. The casting shown is a 
driving wheel center 72 ins. in diameter for a 
@8-in. driving wheel. The axle is 8% ins. in diame- 
ter and the crank-pin is 5% ins.. The total weight 
of the casting is 2,795 lbs., which is, we under- 


stand, about 500 to 700 lbs. less than the weights 
of cast-iron centers of the same diameter. 


Cast-Steel Driving Wheel Center for 78=-in. Wheel. 
lade by the American Steel Casting Co., Thurlow, Pa. 


The casting was made from open-hearth steel 
with the following physical characteristics: 

Ultimate tensile strength, 68,500 Ibs. 

Elongation, 28.50%. : 

Reduction of area, 47%. 

It was cast by the American Steel Casting Co., 
of Thurlow, Pa., and the managers of that com- 
pany inform us that about 2,500 to 3,000 wheels 
equipped with these centers are in service and are 
giving entire satisfaction. 

The casting from which our photograph is taken 
was exhibited at the recent Saratoga convention 
of the Master Mechanics’ Association. 
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THE TOWERS FOR THE NEW EAST RIVER BRIDGE. 


As the result of some criticism upon the general 
design of the New East River Bridge, from an 
aesthetical point of view, and of an effort to as- 


Perspective View of. Towers Designed for the New East 
River Bridge. 


sociate a competent architect with the “civil en-' 


gineer in this design, Chief Engineer L. L. Buck 
submits the accompanying perspective view of the 
tower as designed by him. 

From a purely structural standpoint this design 


doubtless answers every requirement; and in erit- 
icising the design the elements of mass and height 
must not be neglected. We are utterly opposed to 
false ornamentation in similar structures and to 
any attempt to disguise the real materials of con- 
struction or the chief lines of stress. But in a 
monumental work.of this character, in the center 
of a great city, good taste in design and proper 
ornamentation must be considered; and if a more 
pleasing effect can be secured without sacrificing 
the elements above referred to, the effort should 
certainly be made and is worth the added cost. 
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LEGAL DECISIONS OF INTEREST TO ENGINEERS. 


When Municipal Consent is Necessary for Opera- 
tion of City Railway 


Municipal consent igs requisite to enable any railroad 
company, whether incorporated by special act of assem- 
bly or under general railway laws of a state, to enter upon 
and occupy the public highway of the city, unless its 
charter contains authority tor same in express terms or by 
necessary implication.—Philadelphia vy. River Front Ry. 
Co. (Supr. Ct. of Penn.) 34 At. Rep., 60. 


Injunction Against Water Company. 


Where the water furnished by a water company, incor- 
porated under the laws of Pennsylvania, for the use of the 
inhabitants of a town in that state, is utterly unfit for do- 


mestic use, or use by domestic animals, and is so destiuc- _ 


tive to pipes and boiler flues as to be unsafe for steam 
purposes, it is proper to enjoin such company from col- 
lecting water rents for other purposes than for ex.inguish- 
ing fires and flushing sewers.—Brymer y. But.er Water 
Co. (Supr. Ct. of Penn.), 33 At. Rep., 707. 


City Liable for Damage to Property in Grading 
Streets. 


Under a constitutional provision that no person’s prop- 
erty shall be taken, ‘‘damaged’’ or destroyed for or ap- 
plied to a public use without adequate compensat on being 
made, where a city in grading streets, leaves large and 
dangerous holes in the streets, and also in the abu.ting 
lots, it is liable to the owners of such lots for damages, 
if any, to the lots; and the measure of damages is the 
market value of the lots immediately before aad imme-~ 
diately after the excavations were made.—San Antonio v. 
Mullaly (Ct. Civ. App. of Tex.), 33 S. W. Rep., 256. 


Forfeiture of Charter of Water Companies. 


The failure of a water company to elect directors or 
officers, or to hold any meetings, or to perform any ccr- 
porate act, for many years, and an attemo5dt to sell and 
surrender all its property to another corpo.a_ ion, is a w 1- 
ful violation of corporate duties, enti.ling the sta.e to 
demand a forfeiture of its charter. The fat thit en- 
other company is furnishing the people with water, as t e 
pretended successor to such company, will not deprive the 
state of the right to demand a forfeiture.—City Water Co. 
v. State (Ct. Civ. App.-of Tex.), 33 S. W. Rep., 250. 


Street Railway Liable for Entire Street Paving. 


The charter of a street-car company prov'd-d that it 
should be compelled to keep in constant vepaie that por- 
tion of the street which it uses and occupies and be 
subject to such ordinances of the city council as relate 
thereto; and the city ordinances provided that all street 
car companies should be at the entire cost and expense 
of maintaining, paving and repairing that may be neces- 
sary on any street occupied by them. The Supreme Court 
of Pennsylvania held that such company was bound to 
keep in repair not only the portion of the street occupied 
by them, but the whole street from curb to curb.—Phila- 
delphia v. Passenger Ry. Co., 33 At. Rep., 126. 


Liability of Director of Mining Corporation. 


The law of California declares it the duty of the mine 
superintendent to file weekly and monthly accounts and 
reports, verified under oath, showing rece’pts, disburse- 
ments, number of employees, and wages paid, reports to 
be kept in the office of the company, open to inspection of 
the stockholders. It further provides that in case cf the 
failure of the directors to have the reports and accoun s 
made and posted as provided, an action shall be liable 
by any stockholder, who, on proof of the failure, shall re- 
cover judgment for $1,000 liquidated damages. The Su- 
preme Court of that state held that, the s atut2 beirg 
remedial, and there being no ambiguity in it, recovery 
could be had of the directors for failure to have the ac- 
counts and reports of the superintendent verified by him 
though they were full, true and correct, and there was 
no one within many miles of the mine who could admin- 
ister oaths, and the directors acted in good faith, and had 
been advised by counsel that it was not necessary to have 
Bees wera Unger ok ae: it is not nece-sary to 

e ges. ey wi e implied fr i i ion.— 
Shanklin v. Gray, 43 Pac. Rep., B99. eae sere 


Hleyated Railways and Damages to Abutting 
Property. 


The New York Court of Appeals recently said: The 
elevated railroad companies are entitled to receive from 
the courts ample protection in view of the numerous 
actions they -are called upon to defend, and the vast 
amounts involved in their determination, and judgments © 
against them ought not to be upheld resting upon mere 
speculation unsupported by evidence; but, on the other 
hand, parties whose property may have experienced a 
small advance in fee and rental values since the com- 
pletion of the elevated road ought not to be remediless 
when all the facts render it clear that property along the 
line of such road has been damaged by the interference, 
with the easements of light, air and access, and has for 
that reason failed to share the advance in values ‘of! 
adjacent property, manifestly due not only to the .con-; 
struction of the elevated system, but to that natural _ 
growth which the neighborhood would have experienced ” 
by reason of the increase of population and business -imea 
great city, even if the railroad had never been constructed. _ 
—Malcolm vy. New York El. Ry. Co., 41 N. E. Rep., 793." 
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Payments to Contractors for Public Buildings. 
Where the legislature required that a contract for the 


erection of a public building should be let to the lowest . 


bidder, but limited the cost, and the contract was let to 
one who bid less than the amount of appropriation, but 
afterwards contracted with the commissioners having 
charge to make some alterations for which he was to look 
to the state for the additional cost, the difference between 
the sum bid and the amount of the appropriation cannot 
~be recovered, as such additional contract was not binding 
on the state, because not let in manner prescribed by law. 
—Nichols y. State (Ct. Civ. App. of Tex.) 82 S. W. Rep., 
452. 
Admissibility of Record of Surveys. 


The record of a survey by a county surveyor in sub- 
dividing a section which neither shows for whom the 
‘survey was made, nor the variation of the magnetic 
needle from the true meridian, as required by the laws ot 
Michigan, and which does not purport to fix definitely the 
center of the section, is not admissible in evidence. 

And though the laws of that state provide that the cer- 
tificate of the county surveyor of any survey made by him 
shall be presumptive evidence of the facts therein stated, 
yet when other surveys made by competent surveyors 
are introduced in evidence the survey of the county sur- 


_- yeyor is of no more binding force than the others.—Van 


Der Groef v. Jones (Supr. Ct. of Mich.) 65 N. W. Rep.. 


Civil Engineer Has a Lien. 


A civil engineer who makes field notes, maps, charts 
and drawings, while employed by a corporation in and 
about the construction of an irrigating canal, on books 
and papers furnished by the corporation, is entitled to u 
lien on such field notes, maps, charts and drawings, and 
has a right to retain possession of the same until he is 
paid for making them. It does not make any difference 
whether he was employed by the day or the month, or 
_ whether he was employed to make the field notes, etc. 
—Amazon Irrigating Co. v. Briesen, 41 Pac. Rep., 1119. 


Appliances on Electric Street Railways. 


An electric street railway is not required to have in use 
the latest improvements which have been devised to pre- 
» yent collision with vehicles and pedestrians, but only to 
use reasonable care to avail itself of new inventions and 
improvements known to it.—Richmond Ry. & Elec. Co. v. 
Gartright (Sup. Ct. App. of Va.) 24 S. E. Rep., 267. 


- Recovery of Excessive Charge from Gas Company. 


Where an ordinance provides that a gas company shall 
not charge consumers more than a certain rate, payment 
by a private consumer of a charge in excess of such rate 
may be recovered, though no right of action in his favor 
is given by the ordinance.—Pingree v. Mutual Gas Co. 
(Supr. Ct. of Mich.) N. W. Rep., 61. 


Construction Company Liable tor Neglect of Fore- 
man. 


Whenever the nature and magnitude of an undertaking, 
whether it be of construction or otherwise, are such that 
it is necessary that orders be given regulating the con- 
duct of employees, and directing them where to work, it 
is not only the right, but the absolute duty of the em- 

_ ployer of such men to give the orders; and in obeying such 
orders the employees have a right to assume that he has 
_ exercised due care for their safety; and where the orders 
are given by -a foreman, who has authority to employ and 
discharge such men, the foreman is a vice principal, and 
the employer himself is liable for the negligence of the 
foreman.—Carlson v. N. W. Tel. Exch. Co. (Supr. Ct. of 
- Minn.), 65 N. W. Rep., 915. 


Injunction Will Not Lie Against Sewer Construc- 
tion. 


Where a village constructs a sewer that empties the 
village sewage into a natural water course outside of the 
Village limits, the owner of the lands across which such 

' water course runs cannot enjoin the construction and use 
of such drain, unless it is proved to be a nuisance. The 
dismissal of such a bill should be without prejudice, as 
the sewer may become a nuisance afterwards.—Robb v. 
Village of La Grange (Supr. Ct. of Ill.) 42 N. E. Rep., 77. 


Railway Ownership of Surveyed Routes. 


The Supreme Court of the United States holds that a 
_ company which surveys a line over public lands beyond 
the termini fixed by its charter, and afterwards files sup- 
- plemental articles of incorporation authorizing an ex- 
_ tension covering the survey, acquires no right of way be- 
yond such termini, under the laws of the United States, 
as against another company which, having full powers, 
makes a survey over the same land after the other com- 
pany’s survey, but before the filing of its supplemental 
articles.—Washington & I. Ity. Co. v. Coeur D’Alene Ry. 
& Nay. Co., 16 U. S. Rep., 232. 
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A PUZZLE IN BRIDGE STRAINS. 


ex prominent bridge company recently received 
from a remote country town, a crude pencil 
sketch of what the sender called “‘a cable bridge”’ 
- on which he stated he had taken out a ‘‘caviett,” 


'- ‘‘A Cable Bridge.”’ 

a er = 

. and was desirous of selling his rights. The.pencil 
. SKeteh. has come-into our hands, and it is so 
_ €urious an affair that we have thought it worth 
:. while to resketch it, so.as to put it into a shape 
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that may be understood, and submit it to our 
readers. The task of computing the strains in the 
various members of this funicular absurdity 
may prove an agreeable pastime. to. while 
away an hour in some of these hot sum- 
mer days. The only legends attached _ to 
the sketch to aid in understanding the 
construction are one to the effect that ‘‘butman 
(abutment!) lever B works on pivot” and lever A 


This modified plan was approved on Sept. 6, 
1894, and a contract for dredging was awarded to 
the Drake & Stratton Co., of Pittsburg, Pa. At 
the date of the report, June 30, 1895, the dredging 
was completed, the encircling piles were driven 
and divers were putting the concrete forms in 
place. In connection with this latter work, various 
somewhat novel appliances were used, and these 
are here described and illustrated,.as taken from 


From Water lLevé/. 


Graduated each way 


Cross Section. 


FIG. 1.—METHOD OF ATTACHING PLANKING TO STRINGERS IN CONSTRUCTING UNDER WATER MOLDS FOR 
CONCRETE WALLS OF HERR ISLAND DAM. 


“lifts and distributes strain.’’ We are indebted to 

Mr. Geo. E. Gifford, M. Am. Soc. C. E., for the 

original sketch, from which our own is prepared. 
—. +> Ss 


THE FOUNDATIONS OF THE HERR ISLAND LOCK AND 
DAM, NEAR PITTSBURG, PA. 


In the Annual Report of the Chief of Engineers, 
for 1895, Major R. L. Hoxie, Corps of Engineers, 
U. S. A., describes the preliminary work for the 
foundation of the movable dam at Herr Island, 
near Pittsburg, Pa. This dam is to be a part of 
a system of slackwater navigation on the Alle- 
gheny River, and is also intended to enlarge the 
harbor room at Pittsburg by forming a pool. The 
dam is to be of the movable type, and the esti- 
mated cost, on the plans approved July 10, 1894, is 
£600,000. 

It was originally planned to enclose the side of 
the lock and dam within a coffer dam, and work 
was commenced upon that basis. But on attempt- 
ing to pump out the enclosure it was found that 
water came in in large quantities, not only under 
the dam, but from springs in the bottom, and all 
attempts to close these by dumping clay and 
gravel were a failure. The area enclosed by the 
dam was about 600 by 200 ft., or about three acres 
of river bottom. The deposit of sand and gravel 
overlying the rock was about 35 ft. thick, the rock 
being 45 ft. below the water level, While the plans 
required an excavation 20 ft. deep below this 
water surface. The bottom deposit had been 
worked over for years by sand-diggers who threw 
back the large stones and coarse gravel after re- 
moving the fine sand; this work resulting in a 
very permeable bottom, with possible channels of 
comparatively large dimensions extending to un- 
known distances beyond the limits of the coffer 
dam. 

Under these conditions Major Hoxie .deemed the 
further trial of a coffer dam impracticable, and 
concluded that the foundation must be laid under 
water. He now proposed to dredge out the site of 
the lock to a point 80 ft. below the pool level, and 
to then drive piles and to these attach plank 
formers for confining a thick bed of concrete de- 
posited under water and covering the entire area. 
Upon this concrete foundation walls of the same 
material would be built up until the weight of 
these walls and the redeposited sand and gravel 
between them would be sufficient to balance the 
head of water to be dealt with in completing the 
work from this point within coffer dams. All rup- 
turing strains on the floor of the pumped-out lock- 
chamber would be met by the thickness given to 
the concrete bed, 


Side Elevation. 


the report of- Mr. J. W. Arras, one of the assistant 
engineers in immediate charge: 

The piles were 40 ft. long and driven in 30 ft. 
of water; they were weighted at the lower end and 
hung from a staple in the upper end from the 
leads of the pile-driver; then lowered, accurately 
fixed in position by intersecting transit lines and 
driven, with 2 ft. of each pile extending above the 
surface after driving. They were afterwards 
spaced and approximately aligned by spiking 
temporary wale pieces upon them at the water 
surface, The bottom stringers, each 4x 6ins., and 
12 ft. long, were attached to the inside of the piles 
by three 9-in. spikes in each pile; the upper stringer 
was in two pieces, one inside and the other outside, 
each piece 4x 6ins., and 20 ft. long, with the 6-in. 
dimensions horizontal, and they were bolted to- 
gether with three %-in. iron bolts. These top 
stringers were framed together at the surface of 
the water, then lowered to position and the nuts 
on the bolts were finally tightened up by divers 
working from a platform suspended from the 
divers’ boat. Each pair of stringers covered three 
piles, and the series overlapped one another at 


‘each third pile. A middle stringer’ was then put in 


place by divers working from a platform swung 
from the top stringers. 

The 2x 12-in. hemlock planks were placed ver- 
tically. Each plank, 20 ft. long, was put in posi- 
tion by divers, one stationed at the bottom and the 
other at the middle stringer. Workmen in a boat 
lowered each plank, with a gage-rod attached to 


P| Herrs Isle Fool (710) 
_ Davis Isla Pool (70: 


' 
SAE Pas 
t 


Pig, 2.—Concrete Foundation for Locks at Herr’s Island Dam 
Completed and Ready for Supplemental Coffer Dam. 


its upper end weighted at the bottom, 
as shown in Fig. 1. When at the proper 
height the two divers. nailed the plank 
to the two stringers, and the upper end 


of the plank, at a point 9 ft. below the surface, 
was nailed by means of a ‘“‘shot-gun,’’ which con- 
sisted of a hollow tube and sliding hammer, at- 
tached to a spike-pole for holding it in position. 
The spikes were fed down a second pipe when the 
hammer was partially withdrawn. 

In this manner two parallel sets of piles and 
planking were placed in positions, at a sufficient 
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distance apart to contain within them the concrete 
foundations for the lock-walls. The floor between 
these walls being first conecreted, as shown in Fig. 
2, and when the walls are carried up to a certain 
height the space between them and the outside 
of the foundations will be weighted with sand and 
gravel. Upon this filling coffer dams will be built 
and the remaining part of the lock-walls will be 
constructed within this dam. 


OOO) a 


EFFECT OF ENGINEERING WORKS ON WATER 
CURRENTS. 


At a late meeting of the Canadian Society of 
Civil Engineers, Mr. Cyrus Carroll, C. E., read a 
paper upon the above subject, citing examples 
and cautioning engineers against designing struc- 
tures without a previous careful study of existing 
conditions of water currents and prevailing winds. 

As showing the effect of combined wind and cur- 
rent action he submitted maps of the several 
typical river-mouths here reproduced; and said 
that these maps fairly illustrate the existing con- 
ditions at the mouths of the Rivers Saugeen, 
North Sables, Penetangore, Pine, Maitland, Bay- 
field and nearly a dozen others named. These 
maps show sand-bars formed across the ends -of 
the valley, as the result of opposing currents of 
river and lake meeting, sometimes fairly and 
squarely, but generally at an angle. These oppos- 
ing currents join and form a new direction of cur- 
rent with an angle determined by their relative 
forces. 

The sand-bar begins at the windward side of 
the valley and in time extends across it, crowding 
the river towards the leeward bank. As a conse- 
quence the channel is often narrow and deep 
when it crosses the bar, and the bar itself grows 
on the windward side by lake silt washed against 
it. The lake bank, below the river, is usually cut 
away. 

Fig. 2 shows the utilization of one of these rivers 
as a harbor, by building out piers or jetties to deep 
water. They cannot always be entered in a storm; 
but vessels can seek the shelter of the lee side of 
the longer piers. Mr. Carrollstrongly advisesagainst 
attempts to form a new channel through the bar 
and cites Fig. 8 as an illustration of the effect of 
such a change in channel. 

Lakes Burwell and Smith were once portions of 
Lake Huron; but in comparatively recent times 
they were cut off from the greater lake by sand 
dunes now extending out about four miles from 
the old shore of Lake Huron. Through these dunes 
the Aux Sables River reached the lakes by a 
very circuitous route. When the small lakes were 
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Figs. 1 and 2.—Typical River Outlets on Lake Huron. 


northerly, as the dunes were extended in this di- 
rection by the action of the lake, and this con- 
tinued until the nature of the shore at Grand 
Bend turned the river nearly due west. There 
the lake current opposed it from the northwest 
and a bar was formed which gradually forced the 
river close up along the foot of the sand dunes, 
and it took a general southwest direction, as 
shown. Had the river not been interfered with it 
would probably have reached Kettle Point, where 
the dunes ceased. 

In 1872 a contract was let for the excavation of 
the Burwell Canal, which was intended to act as a 
drain to reclaim about 16,000 acres of land covered 
by these lakes. The canal cost about $80,000, and 
the result was disappointing. Lake Burwell lies 
about 4 ft. above Lake Huron, and as soon as a 


trench was made the water rushed out with such 
force as to excavate a channel about % mile wide. 
The great quantity of sand carried down stopped 
up the old mouth of the river and a new outlet 
was formed further north. New mouths were be- 
ing continually formed as the old ones choked up 
from sand, and each one to the north of that pre- 
ceding it. The general result was that only 1,000 
acres of land was sold as reclaimed, and the regi- 
men of the river was completely destroyed, spoil- 
ing it entirely for navigation purposes. Every 
freshet brings a new lot of sand for the river to 
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Fig. 3.—An Unwise Attempt at River Regulation. 


work through as it may, and while Lake Burwell 
is dry in summer, Lake Smith still covers two- 
thirds of its former area. The old channel, be- 
tween Grand Bend and Port Franks is filled up 
for considerable distances, and the lands near 
Grand Bend are subjected to more floods than 
ever before. 

In 1892 a new channel was cut through the 
beach at Grand Bend, at a cost of $21,500; but as 
soon as it was completed a beach began to form 
across the mouth and is now extending southward 
again along the base of the old dunes and par- 
allel to the old channel, as shown in Fig. 3. 


BOOK REVIEWS. 


MODERN METHODS OF SEWAGE DISPOSAL for 
Towns, Public Institutions and Isolated Houses.—By 
Geo. E. Waring, Jr., M. Inst. C. E. Second Edition, 
Revised. New York: D. Van Nostrand Co. London: 
Sampson Low, Marston & Co. 12mo.; cloth; pp. 253; 
22 illustrations; $2. 

The first edition of this book was favorably noticed in 
our issue of Oct. 11, 1894. The only change which we 
can discover in the present edition is the re-writing of 
Chap. XIII., ‘Filtration with Aeration,’’ so as to ex- 
clude all reference to other investigations of the subject 
and deal wholly with the author’s experiments along this 
line at Newport. A footnote to p. 147 states that a re- 
port describing these experiments in detail ‘‘will be sent, 
without cost, to readers who desire it, upon application to 
the author at Newport, R. I.,”’ so, obviously, no one who 
has the first edition need buy the second on account of the 
changes noted. The original edition, having been pub- 
lished before the Newport experiments were made, con- 
tained no reference to them, but interesting as they are 
it seems a pity to have sacrificed all the matter relating 
to other researches on the subject in order to have more 
space for the Newport studies, especially when the report 
named is available for all interested in the matter. 


ELECTRIC LIGHTING.—A Practical Exposition of the 
Art, for the Use of Engineers, Students and others 
interested in the Installation or Operation of Electr cal 
Plants. Vol. I, The Generating Plant. By Francis B. 
Crocker, E. M., Ph. D., Professor of Electrical En- 
engineering in Columbia University. New York: D. 
Van Nostrand Co.; London: BE. & F. N. Spon. 
pp. 444. $3.00. 

The development of electric lighting until quite recently 
has been so rapid that any complete treatise on the sub- 
ject would become out of date while it was being printed. 
At the present time, however, in the opinion of the au‘hor 
of the werk before us, electric lighting has reached a 
sufficiently perfected and established state to allow of its 
being treated in a fairly satisfactory and permanent 
manner. The apparatus and methods employed are 
almost as well standardized as in other arts. The dynama 
is one of the most perfect machines in existence. Are and 
incandescent lamps, overhead and underground wires, 
transformers, and almost all the other parts of electric 
lighting plants have also become sufficiently stereotyped. 
The plan adopted in this work is to follow the sequence 
in which the electric current is generated, transmitted 
and utilized. The present volume treats of the generation 
of electric current, including location of plant, buildings, 
steam boilers and engines; gas, oil and hot-air engines; 
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water-wheels and windmills; direct coupling, belting and 
shafting; principles, construction and management of 
dynames; accumulators, switchboards, electrical measur- 
ing apparatus and lightning arresters. The transmission 
and utilization of the current for lighting purposes, to- 


gether with descriptions of typical electric lighting plants, — 


are reserved for the second volume. The first two chap- 


ters treat very briefly of the advantages of electric light- — 


ing and of its history, then follows a short chapter on 
general units and measures, in which are given the 
definitions of the ‘‘international’’ volt, ampere, etc., as 
given in an act of Congress in 1894, and now universally 
adopted, together with the specifications prescribed by the 
National Academy of Sciences for the practical de er- 
mination of the ampere and volt. 
differs from nearly all other works on electrical subjects 
in. not devoting any space to discusion of the. elementary 
principles of electricity, the reader being recommended to 
acquire a general knowledge of these principles from 


other works before undertaking the study of a special — 


branch, such as electric lighting. The location and gen- 


eral arrangement of electric lighting plants, buildings, ; 
in his brief, but well — 


foundations, ete., are treated 
written chapters. A discussion of the possible sources of 
electrical energy follows, in which the author states that 


the possibility of generating electricity directly from the © 
combustion of coal more cheaply than by present methods © 


is not encouraging. The hope of a new method by which 
electricity can be gotten directly from fuel-energy is very 
indefinite at present. c 
perhaps not for a hundred, or even a thousand years. 
The steam-engine, history and general principles, is the 
heading of a chapter of only six pages. The book might 
be improved by leaving out this chapter altogether, or by 
considerably enlarging it and making it more clear to the 
general reader. We do not see why the formula pv =R Bs 
is given on p. 92, when it is not stated what R means, 
nor why the differential formulas for. isothermal and adi- 
abatic expansion are given on p. 93, when the much more 


useful, practical formulas for calculating the work d-ne 


in an engine cylinder are omitted. The chapter on steam- 
boilers covers 32 pages, and is fairly good. In the table 
of heating powers of coal, p. 94, bituminous is given as 
8,000 centigrade heat units: A morecorrect statemen: would 
be from 5,000 to 7,500 heat units, as there is probably no 
bituminous coal in this country (semi-bituminous coals 


excepted) which have a heat value of 8,000 heat units. — 


The present work © 


It may be realized in one year, or — 


Writers of text books should make a clear distinction be- : 


tween the semi-bituminous coals, such as Cumberland and 
Pocahontas, which have a heating value higher than an- 


thracite, and bituminous coals containing 30% and up-. 


wards of volatile matter, which have a much lower heat- 
ing value. The author’s statements that the use of a poor 
quality of coal on account of cheapness is usually bad 


economy, and that a larger boiler is required with poor — 


coal to produce a given amount of steam, are far from 
being generally true. A poor quality of coal is often 


found in some markets to have a price much lower than — 


that due to its quality, and in such cases great economy 
is often effected by its use. A poor coal usually requires 
a larger grate surface than a good coal, the use of shaking 
grates instead of plain grates, or the use of forced instead 
of natural draft, but not necessarily a larger boiler. The 
size of boiler required depends upon the amount of water 
to be evaporated, and not upon the quality of coal. The 
chapters on steam-engine construction, typical forms, se- 
lection, installation and management, on gas, oiland hot-air 
engines, and on water-wheels and windmills, occupy 100 
pages of the book, and contain much information which 
may be useful to electrical engineers and others inter- 
ested in electric lighting plants. The chapters on me-— 
chanical connections between engines and dynamos, and 
on toothed, friction and other gearing, are also excellent. 
The strictly electrical portion of the work begins on 
p. 265 with a chapter on principles and construction of 
dynamos, which occupies 56 pages. In it is condensed a 
great quantity of useful information, although it is neither 
sufficiently elementary in its method of treatment to be 
read with satisfaction by those not already possessed of 
a considerable knowledge of the subject, nor complete 
enough to take the place of other treatises. Typical 
forms of dynamos for electric lighting are described in a 


brief chapter of 19 pages, which properly includes only 


the well-known modern forms. The practical management 
of dynamos occupies another short chapter, the reader 
being referred to another work for more complete treat- 
ment. Two chapters, covering 40 pages, are devoted to ac- 
cumulators, their principles, construction, management and 
applications. The treatment of these subjects is quite sat- 
isfactory. Three brief chapters on switchboards, in- 
cluding switches, fuses and circuit-breakers, electrical 
measuring instruments, and lightning arresters, conclude 
the volume. 
On the whole the book is about as satisfactory a one as 
can be expected, when its necessary limitations of space 
and price are considered; in other words, the field ate 
tempted to be covered is so vast and has such a variety 
of detail in every part of it that it is scarcely possible to 
do it justice in the narrow compass of a $3 book of 444 
pages. Prof. Crocker has done as well, within the pre- 
seribed limitations, as could be done probably by ny 


writer on electrical subjects, 2 


_R. R. tracks at once. 
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THE AWARDS FOR THE MONTREAL BRIDGE PLANS 
called for by the Montreal Bridge Co., have at last been 
made. The first prize has been awarded to Mr. E. S. 
Shaw, of Boston, Mass., and the second prize to Mr. A. 
L. Bowman, of Roanoke, Va. The awards were made by 
Mr. Walter Shanley, and he called special attention to a 
plan submitted by Mr. J. W. Balet, of New York, which, 
though possessing peculiar merit did not comply with all 
the conditions of the advertisement, and could not be con- 
sidered in awarding the prizes. The company has, how- 
ever, awarded a special prize to Mr. Balet. The call for 
competitive plans for this bridge were made early in 
1895, and the general plan was shown in our issue of 
Feb. 14, 1895, Mr. C. N. Armstrong, of Montreal, is the 
Managing Director of the bridge company. 
a SS ees 
A TRACK ELEVATION ORDINANCE covering a por- 
tion of the lines of the Chicago & Western Indiana and 
the Pittsburg, Fort Wayne & Chicago railways in Chi- 
cago, is benig prepared by the Aldermanic Committee on 
Track Elevation, and will be submitted to those compa- 
nies for action at an early date. The elevation will be- 
gin at 7ist St., and extend north to 22d St. From 47th 
St. north the tracks of the two companies run side by 
side, and all work will be done in common. Altogether 
about 40 subways for crossing streets will be required. 
This is the latest of several attempts which have been 
taade to secure action on the part of the Chicago & West- 
ern Indiana Co., and it is stated that it will be forced if 
the company does not come to an early voluntary agree- 
ment. The policy of this road toward the track elevation 
movement and the controlling position which it occupies 
were explained in Engineering News, Jan. 23, 1896. The 
city authorities are awaiting also the decision of the Su- 
preme Court this fall in regard to the order compelling 
the Union Stock Yards Co. to tear up its tracks on 40th 
St. If the city loses in this fight the tracks will be or- 
dered elevated from Halstead St. to the Illinois Central 
The Aldermanic Committee has 
prepared plans for this change which provides that the 
tracks be elevated 15% ft. on a steel structure. No street 
will be closed, but a number of thoroughfares will be 
slightly depressed, as follows: Lake Ave., 3 ft.; Went- 
worth Ave., 2 ft.; Bissell St., 3 ft.; Wallace St., 3 ft.; 
Sherman St., 4 ft.; Union Ave., 6.5 ft. At Emerald Ave. 
the roadway is raised 2 ft., and at Halstead St. the tracks 
come down to grade again. 
nena ar arenes a 

BIDS FOR A NEW WATER SUPPLY FOR JERSEY 
City were received on Aug. 24 from the East Jersey Water 
Co. and the Rockaway & Hudson Water Co. The bids were 
for constructing new supply works and delivering water to 
the present distributing reservoirs by the million gallons, 
with an option of purchase of the works by the city. 
As was to be expected from the character of the specifi- 
eations, no formal bids for filtering the present Passaic 


River supply were received. The bids for the gravity 
supply are given in the accompanying table, not in- 
eluding those from the East Jersey Water Co. for a sup- 
ply through one 50,000,000-gallon pipe line, which was 
not in accordance with the specifications, which called 
for two or more when the full supply of 50,000,000 should 
be developed. Although informal, the one bid made for 
a filtered supply is given as of interest, but it must be 


the town mains and compressed at the company’s station, 
and the charging is done by means of an india-rubber 
pipe, occupying but about one minute, The track from 
Blackpool to St. Anne’s is forthe most part along a country 
road, and some rather steep grades are easily mounted, 
the cars running at a speed of eight miles an hour, though 
they are said to be capable of running 12 or 14 miles per 
hour. Each car carries 40 passengers. Cars on this 
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Plan A, gravity to low service, 127 


Rockaway & Hudson Water Co.. .Rockaway River. 


Purchase price for 


Prices for each 1,000,000 j—works to supply.— 


Plan 'B, gravity to high ‘service, 210 ft. elevation. 


Rockaway & Hudson Water Co. . Rockaway River. 
Mast  JOreeys Water. O04 ./.sises'9:0)65 sieves Rockaway River*. 


Pant Jersey Water COrs ccs. accuses ce. Rockaway River*. 


:_———gallons.-—————, 35,000,000 50,000,000 

1 to 20 20 to 30 80 to 40 40 to50 =©,——galls. per day.—, 
ft. elevation. 

$35.50 $34.50 $33.50 $32.50 $6,050,000 $7,100,000 

37.00 36.00 35.00 34.00 6,375,000 7,400,000 

37.00 38.00 36.00 35.00 7,990,000 7,990,000 

35 9-00 36.00 35.00 34.00 6,945,000 6,945,000 


Plan C, at least one-third to high, and balance to low service. 


Rockaway & Hudson Water Co. . -Rockaway River. 
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*From different points of intake. 
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35.50 
38.00 


34.50 33.50 
37.00 36.00 


6,250,000 7,250,000 


7,950,000 7,950,000 


remembered that it does not comply with the specifica- 
tions. The United States Filtering & Purifying Co., of 
Philadelphia, offered to deliver filtered water to the pres- 
ent reservoirs at $20 for each 1,000,000 gallons up to 
20; $28 for each between 20 and 30; $21 for each be- 
tween 30 and 40; and $18 for each 1,000,000 gallons be- 
tween 40,000,000 and 50,000,000. It would sell a 30,- 
000,000-gallon plant, with pumps, boilers and conduits, 
for $1,300,000, and a 50,000,000-gallon plant for 1,918,000. 


THE CAISSON FOR THE INTAKE CRIB of the north- 
west water supply tunnel at Chicago, Ill., was launched 
Aug. 19 by Fitzsimons & Connel, the contractors for the 
submarine section of the tunnel. This caisson is 112 ft. 
in diameter, with walls 20 ft. high. Altogether 750,000 
ft. B. M. of timber and 93 tons of steel and iron will 
be used -in its construction by the time it is ready for 
sinking. The location of the crib will be three miles 
from shore and it is expected that the sinking of the 
caisson and the masonry for the crib will be completed 
this year. The structure was designed by Mr. John 
Ericsson, Assistant City Engineer, under the direction of 
City Engineer L. B. Jackson. 


WATER FROM THE HARBOR for increasing the fire 
protection of Boston has been proposed from time to 
time. It is reported that the question is now to be investi- 
gated by a joint committee of aldermen and councilmen, 
who will visit a number of cities to study this and other 
matters related to fire departments. The Boston ‘‘Journal’’ 
comments editorially on the trip under the heading ‘Hight 
to One,’’ or eight politicians and one expert,’’ and asks, 
‘could not eight experts and one politician learn more to 
the advantage of the Boston Fire Department?” 

THE CONSTRUCTION OF A SANITARY AND DRAIN- 
age Canal west from the Calumet district, at South Chi- 
cago, Ill., is again rumored. It is stated that the intention 
is to follow the survey made by the U. S. Engineers, some 
years ago, which is practically the route of the present 
“Sny’’ feeder to the Illinois & Michigan Canal. The 
cost is estimated at from $10,000,000 to $15,000,000, and 
the method of procedure will be to organize a sanitary 
district similar to that organized to construct the Chicago 
Drainage Canal and raise the money by tax levies and 
bond issues as provided by the Sanitary district law 
of the state of Illinois. The large land owners in the Calu- 
met district are said to be at the head of the project, and 
the opinion is expressed that the scheme is simply an 
attempt to boom land values and will never get beyond the 
paper stage. Furthermore, it is charged that the assessed 
valuation of the district cannot possibly provide the 
necessary money from bonds and taxes at the rates of 
issue allowed by the state laws. 


A COMBINED OUTLET SEWER AND GARBAGE 
chute has been built at Niagara Falls, N. Y. The sewer 
is of steel, about 30 ins. in diameter, and 220 ft. long, 
extending from a 24-in. sewer at Bath Ave., over and 
down the bluff, which is here nearly 200 ft. high, to the 
water’s edge. The sewage and garbage was formerly dis- 
charged over the bank, but the construction of the Gorge 
Electric Ry., near the water line, made this practice un- 
desirable, to say the least. Mr. W. W. Reed is city en- 
gineer of Niagara Falls and gave us the above information. 
Mr. John Mahar, of Tonawanda, was contractor for the 
work, which was done last May. Mr. Reed says the new 
outlet is giving satisfaction. 


_———_—_—_—_—_——— 


GAS-ENGINE STREET CARS on the Luehrig system 
(Eng. News, Jan. 24, 1895) have been put in operation 
on the new Blackpool, St. Ann’s & Lytham Tramway, of 
England, and are said to be the first cars to be operated 
by gas in that country. Each car has a two-cylinder Otto 
gas engine of 15 HP., and reservoirs holding a supply 
of gas for a run of eight miles. The gas is obtained from 


system are in operation at Berlin, Dresden and Dessau, in 


Germany. 
ee SS 


THE HOLLAND SUBMARINE TORPEDO-BOAT, now 
being built for the U. S. Government at Baltimore, is 
nearly completed and her builders expect that she will 
be ready for her trial trip in September next. If she 
succeeds in meeting the requirements of the contract 
this boat may work as great a revolution in naval war- 


fare as did the ‘‘Monitor.”’ 
= 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was the derailment, on Aug. 22, of a westbound 
freight train, near Horse Plains, Mont., on the Northern 
Pacific R. R. As the train was passing over a high em- 
bankment the bank settled and slid out, throwing te 
train into the Clark’s Fork River. Four trainmen were 
killed. It is supposed that an underlying quicksand bed 
caused the accident.—A rear collision of westbound 
freight trains, at Valencia, Pa., on the Pittsburg & West- 
ern Division of the Baltimore & Ohio R. R., Aug. 24, 
caused the fouling of the eastbound track by wreckage, 
and the limited express ran into the obstruction, the engine 
and two cars going over the bank and most of the cars 
being wrecked. About 20 persons were injured, four being 


fatally injured. 
2 ee ee 


A BOILER EXPLOSION occurred Aug. 19 on the works 
of the sewer in Rockland Park, Rochester, N. Y.; one man 
was fatally injured and several others more or less injured. 
—tThe boiler of the steamer ‘‘Manitou,’’ on Clark’s Lake, 
at Jackson, Mich., exploded Aug. 20, but nobody was 
killed.—A boiler in the car shops of the Pennsylvania 
R. R., at Pavonia, N. J., exploded Aug. 21, and one man 
was badly hurt. 


A LOCOMOTIVE BOILER EXPLOSION occurred Aug. 
16, on the Colorado Midland R. R., at Basalt, Colo. A 
switch engine was standing at the station when its boiler 
burst and two men were injured, 


—————- + 


AN EXPLOSION OF GUNPOWDER occurred at the 
works of the Tomnicken Powder Mfg. Co., at Derringer, 
Pa., Aug. 20, killing one man and injuring three others. 


A COLLISION WITH AN ICEBERG on the Atlantic 
Ocean, Aug. 19, caused the loss of the tramp steamer 
‘“Moldava,’’ carrying coal from Cardiff, Wales, to Halifax, 
Nova Scotia. The ship struck about 4.30 p. m., during a 
heavy fog, and in a few hours the vessel went down. The 
crew took to the boats and were picked up by the ‘‘Cir- 
cassia,’ of the Anchor Line, 


+ 


TWO MORE CASES OF RUNAWAY ELECTRIC CARS 
are reported: On Aug. 22 a car on the Bergen St, line of 
the Nassau Electric Co., Brooklyn, N. Y., got beyond con- 
trol on the grade and left the track at the curve at the 
corner of Bergen and Hoyt Sts., running onto the sidewalk. 
Four of the eight persons in the car were slightly injured. 
The motorman said the brakes were out of order.—A 
car on the new line up the Catoctin Mountain, from Fred- 
erick, Md., to Braddock Height, got beyond control while 
coming down the grade, Aug. 23. The car crossed a high 
crestle and then jumped the track at a curve and fell over 
on its side. The car had seats for 45 persons but carried 
about 120 persons at the time, and about five persons were 
badly hurt, while some 30 more were cut and bruised. 
Passengers tried to put on the brakes but it is said they 
would not work. 


fn 


THE COLLAPSE OF A NEW FREIGHT SHED being 
built by the New York, New Haven & Hartford R. R., on 
Congress St., South Boston, Mass., occurred Aug. 19, by 
which one man was killed and ten were injured. The 
building was to be 1,000 x 60 ft., and about 600 ft. of its 
length had been built, and the wooden roof trusses were 
being put up at the time of the accident. 
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THE CERNAVODA BRIDGE OVER THE DANUBE RIVER. 


The recent formal opening to traffic of the great 
bridge over the Danube in Roumania, after 514 
years spent in construction, has recalled the at- 
tention of engineers to a work possessing many 
features of unusual interest. It was in 1890 that 
the Roumanian government determined to under- 
take the bridging of the Danube, at Cernavoda, 
its purpose being to provide a direct route from 
the interior to the Black Sea. The Fetesti-Cerna- 
voda Ry., whose track crosses the new structure, 
now gives an almost direct outlet to the ports on 
the Black Sea, and it is thought that the advan- 
tage thus gained will be felt especially in the 
transportation of agricultural products. At the 
point on the river where Cernavoda is located, 
and where it was determined to place the bridge, 
the Danube is divided into two branches by the 
island Balta. The river flows in a northerly di- 
rection at this point and it is the easterly channel 
that retains the name of Danube, the westerly 


various portions of the piers and the materials 
used in their construction are indicated in Fig. 3. 

There are four river piers, each two supporting 
a span 790 ft. long, consisting of two end canti- 
levers, each 164 ft. in length, and a central truss 
construction. The spaces remaining are filled 
with three 295-ft. truss spans, having half para- 
bolic top chords. An elevation of the bridge, 
showing length of various parts, is given in Fig. 
1. The width of the bridge at the floor level 
varies from 29 ft. at the piers to 21 ft. at the ends 
of the cantilevers. These widths are maintained 
throughout the 467 ft. and the 295 ft. portions. 
Fig. 2 is the end elevation of the superstructure 
at a pier. One of the most noticeable features of 
the construction, the rapid narrowing from bot- 
tom to top chords, is here shown. The slope of 
the trusses is 1: 10 with the vertical. Basic open 
hearth steel of a tensile strength of from 59,000 to 
68,000 lbs. per sq. in. is used on the main bridge. 
The elongation at failure in tests of this steel 


STANDARD SPECIFICATIONS FOR STEEL; ASSOCIATION 
OF AMERICAN STEEL MANUFACTURERS. 


The Association of American Steel Manufactur- 
ers has recently revised its standard specifications, 
and we are indebted to Mr. H. H. Campbell, Secre- 
tary of the Association, for an official copy of the 
specifications as now adopted. After the adoption 
of certain changes it was deemed advisable to re- 
word the entire matter, the revised specifications 
being then submitted to three members of the 
association, and after their criticisms the cor- 
rected specifications were sent to all the members, 
We print below the final form of the specifications 
in full; and this form has been approved by quite 
a number of the members and will, without doubt, 
be the final one. As will be noted by comparing 
these with the specifications first adopted, the con- 
sideration of the chemical, as well as the physical 
properties of structural steel in the later specifica- 
tions constitute the chief points of difference and a 


CANTILEVER BRIDGE OVER THE DANUBE RIVER AT CERNAVODA, AUSTRIA. VIEW SHOWING TWO IAIN SPANS COMPLETED AND THE PIERS SUPPORTING 


being called the Borcea River. The island is 
swampy, and at certain times is entirely covered 
with water. It is between seven and eight miles 
in width. Two bridges are thus necessitated, and 
on the island a long stretch of embankment with 
an open viaduct about half way across. The to- 
tal length of iron structure is about 13,460 ft., 
or 2.6 miles, this being divided as follows: Cer- 
navoda bridge, 2,460 ft.; approaches to Cerna- 
voda bridge, 3,000 ft.; viaduct on Balta island, 
4,770 ft.; Borcea bridge, 1,380 ft.; and approaches 
to last named, 1,840 ft. The first two mentioned 
portions may be seen in the accompanying en- 
graving, showing the Danube 
bridge in course of construc- 
tion. The piers for the 15 
spans of the approach lead 
away westward to the end of 
the embankment in the dis- 
< tance. 

S The contract for the con- 
struction of the Cernavoda 
bridge, not including ap- 
proaches, was awarded to the 
Societe de Fives-Lille, of 
France, for $1,570,000. This 
estimate was based on a rate 
for the superstructure of 
$185.40 per ton weight, in- 
cluding erecting and painting. 
ie The estimated weight was 5,- 
= 150 tons; the actual is about 
Fig. 2.End Eleva- 5,500. The construction of the 


tion of Pier, show= +; . r 
ingiilactincGoa lol river piers was attended with 


Trusses. unusual difficulties. It was re- 
quired that they be built on 

bed-rock, and to accomplish this it was 
necessary to sink the caissons to a depth 


of 101 ft. below water level. Much difficulty was 
experienced in working at this great depth, the 
extreme pressure proving fatal to a number of 
laborers. The total height of the pier is 207 ft., 
giving the floor of the bridge an elevation of 121 
ft. above high water level. The dimensions of the 


THE! UNDER CONSTRUCTION. 


was about 20%, and the elastic limit was about 
34,000 Ibs. per sq. in. On the approaches a milder 
grade of steel was used. 

The two main spans of the superstructure, as 
shown in the photograph of the bridge, were 
erected at the same time with the piers them- 
selves. They were first lifted by trestles to high 
water level. From that point they were raised 
by hydraulic jacks on the piers. The jacks were 
supported on pipes imbedded in the masonry of 
the piers, there being four pipes in each pier, 
used in pairs. While one pair was being extended, 
the other supported the weight on the jacks. In 
this way ample space for working at the top of 
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marked step in advance, as pointed out in a letter 
from a correspondent in another column. 


Standard Specifications Governing the Chemical and Phy- 
sical Properties of Structural and Special Open Hearth 
Plate and Rivet Steel as Adopted by the Association of 
American Steel Manufacturers on Aug. 9, 1895; Re- 
vised July 17, 1896. 


Structural Steel. 


Process of Manufacture.—(1). Steel may be made by 
either the Open Hearth or Bessemer process. 

Test Pieces.—(2). All tests and inspections shall be 
made at places of manufacture prior to shipment. 

(8). The tensile strength, limit of elasticity and ductil- 
ity shall be determined from a standard test piece cut 
from the finished material. The standard shape of the 


Fig. 1.— 


the piers was obtained. Fig. 4 shows the floor 
construction, with the method of imbedding the 
ties in cement, the whole being underlaid with 
iron. The bridge is crossed by but a single track. 

The approaches and viaduct present no feat- 
ures of particular interest, except, perhaps, the 
solidity and permanency of construction prevail- 
ing throughout. The masonry piers are sur- 
mounted by trusses of ordinary type. The em- 
banknient is built in a substantial manner, with 
a generous use of rip-rap. The Borcea bridge is 
similar in appearance to the larger structure. It 
has but two river piers, which support a 790-ft. 
span like the central spans of the Cernavoda 
bridge, and connection to shore is made by two 
295-ft. half parabolic spans, as before. The 
bridge floor is 62 ft. above high water level. 

The total cost of the work, including both 
bridges and all approaches, was, in round num- 
bers, $6,000,000. 


ELEVATION OF THE CERNAVODA BRIDGE. 


test piece for sheared plates shall be as shown by the 
following sketch: 

On tests cut from other material, the test piece may be 
either the same as for plates or it may be planed or 
turned parallel throughout its entire length. The elonga- 
tion shall be measured on an original length of 8 ins., 
except when the thickness of the finished material is 5-16- 
in. or less, in which case the elongation shall be meas- 
ured in a length equal to sixteen times the thickness; 


: .& 
Ko ABDUES "38 DS Kominnenen Farallel Section not less than 980-9 


Form of Test Bar. 


and except in rounds of %-in. or less in diameter, in which 
case the elongation shall be measured in a length equal 
to eight times the diameter of section tested. Two test 
pieces shall be taken from each melt or blow of finished 
material, one for tension and one for bending. 

(8a). Material which is to be used without annealing or 
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further treatment is to be tested in the condition in which 
it comes from the rolls. When material is to be annealed 
or otherwise treated before use, the specimen represent- 
ing such material is to be similarly treated before tested, 

(4). Every finished piece of steel shall be stamped with 
the blow or melt number, and steel for pins shall have 
the blow or melt numbers stamped on the ends. Rivet 
and lacing steel, and small pieces for pin plates and 
stiffeners, may be shipped in bundles securely wired to- 
gether with a blow or melt number on a metal tag at- 
tached. 

Finish.—(5). Finished bars must be free from injurious 
seams, flaws or cracks, and have a workmanlike finish. 

Chemical Properties.—(6). Steel for buildings, train 
sheds, highway bridges and similar structures shall not 
contain more than 10% of phosphorus, 
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Section of Caisson. 


Fig. 3.—Elevation and Sectional Views of Pier and 
Caisson. 


(7). Steel for railway bridges shall not contain more 
than .08% of phosphorus. 

Physical Properties.—(8). Structural steel shall be of 
three grades: rivet, soft and medium. 

Rivet Steel.—(9). Ultimate strength, 48,000 to 58,000 
Ibs. per sq. in. Elastic limit, not less than one-half the 
ultimate strength. Elongation, 26%. Bending test, 180° 
flat on itself, without fracture on outside of bent portion. 

Soft Steel.—(10). Ultimate strength, 52,000 to 62,000 
lbs. per sq. in. Elastic limit, not less than one-half the 
ultimate strength. Elongation, 25%. Bending test, 180° 
flat on itself, without fracture on outside of bent portion. 

Medium Steel.—(11). Ultimate strength, 60,000 to 70,- 
000 lbs. per sq. in. Elastic limit, not less than one-half 
the ultimate strength. Elongation, 22%. Bending test, 
180° to a diameter equal to thickness of piece tested, 
without fracture on outside of bent portion. 

Pin Steel.—(12). Pins made from either of the above- 
mentioned grades of steel shall, on specimen test pieces 


Fig. 4.—Section Showing Floor Construction. 


eut at a depth of 1 in. from surface of finished material, 
fill the physical requirements of the grade of steel from 
which they are rolled, for ultimate strength, elastic limit 
and bending, but the required elongation shall be de- 
creased 5%. 

Eye-Bar Steel.—(13). Eye-bar material, 1144 ins. and 
less in thickness, made of either of the above-mentioned 
grades of steel, shall, on test pieces cut from finished 
material, fill the requirements of the grade of steel from 
which it is rolled. For thicknesses greater than 1% ins. 
there will be allowed a reduction in percentage of elonga- 
tion of 1% for each %-in. increase of thickness, to a 
minimum of 20% for medium steel and 22% for soft steel. 


Full Size Test of Steel Eye-Bars.—(14). Full size test of 
steel eye-bars shall be required to show not less than 
10% elongation in the body of the bar, and _ tensile 
strength not more than 5,000 lbs. below the minimum 
tensile strength required in specimen tests of the grade 
of steel from which they are rolled. The bars will be 
required to break in the body, but should a bar break in 
the head, but devolop 10% elongation and the ultimate 
strength specified, it shall not be cause for rejection, pro- 
vided not more than one-third of the total number of bars 
tested break in the head; otherwise the entire lot will be 
rejected. 

Variation in Weight.—(15). The variation in cross-sec- 
tion or weight of more than 2%% from that specified 
will be sufficient cause for rejection, except in the case 
of sheared plates, which will be covered by the following 
permissible variations, provided that no plate shall be 
rejected for light gage measuring 1-100-in. or less below 
the ordered thickness. 

(15a). Plates 12% lbs. per sq. ft. or heavier when or- 
dered to weight shall not average more than 244% varia- 
tion above or 24% below the theoretical weight. 

(15b). Plates from 10 to 12% lbs. per sq. ft. when or- 
dered to weight shall not average a greater variation 
than the following: Up to 75 ins. wide, 214% above, or 
2%% below the theoretical weight; 75 ins. and over, 5% 
above or 5% below the theoretical weight. 

(5c). Rectangular plates, ™4-in. thick and _ heavier, 
when ordered to gage, shall not average a greater varia- 
tion than the following: 

Table of Allowances for Overweight for Rectangular 
Plates. 


(Note.—The weight of 1 cu. in. of rolled steel is taken 
at 0.2833 Ibs.) 


Width of plate 


! } 
Plate Up to T5 75 to 100 Over 100 
ins. ins i 

Y%-in. thickness ...... 10557 14 % 
5-16-in. oe Se ec ee Te % 
%@-in. rf Ra TOP ZG 
7-16-in ‘s Ce 8 % 
¥-in. i 5 A Les 
9-16-in. oe 41% 64% 
%-in. ie 4 Cue 
Over %-in. thickness... 314% [a Feu 3 

(15d). Reetangular plates under \4-in. in thickness when 


ordered to gage shall not average a greater variation than 
the following: 

j Width of plate———_, 

Up to 50 ins. 50-in. and aby. 

9 5 9 


Thickness of plate. 
\%-in. up to 5-32-in. 
5-32-in. up to 3-16-in......... 
S-16-1ns Up tO sim TiS. Sede o's 


Steuctural Cast Iron. 


(1). Except when chilled iron is specified, all castings 
shall be tough gray iron, free from injurious cold-shuts 
or blow-holes true to pattern, and of a workmanlike 
finish. Sample pieces 1 in. square, cast from the same 
heat of metal in sand molds, shall be capable of sustain- 
ing, on a clear span of 4 ft. 8 ins., a central load of 500 
lbs. when tested in the rough bar. 


Special Open Hearth and Rivet Steel. 


Test Pieces.—(1). All tests and inspections shall be made 
at place of manufacture prior to shipment. 

2). The tensile strength, limit of elasticity and ductil- 
ity, shall be determined from a standard test piece cut 
from the finished material. The standard shape of the test 
piece for sheared plates shall be as shown by the sketch. 

On tests cut from other material the test piece may be 
either the same as for plates, or it may be planed or 
turned parallel throughout its entire length. The elonga- 
tion shall be measured on an original-length of 8 ins., 
except when the thickness of the finished material is 5-16- 
in. or less, in which case the elongation shall be meas- 
ured in a length equal to sixteen times the thickness; 
and except in rounds of %-in. or less in diameter, in 
which case the elongation shall be measured in a length 
equal to eight times the diameter of section tested. Four 
test pieces shall be taken from each melt of finished ma- 
terial; two for tension and two for bending. 

(3). Material which is to be used without annealing or 
further treatment is to be tested in the condition in 
which it comes from the rolls. When material is to be 
annealed or otherwise treated before use, the specimen 
representing such material is to be similarly treated be- 
fore testing. 

(4). Every finished piece of steel shall be stamped with 
the melt number. Rivet steel may be shipped in bun- 
dles securely wired together, with the melt number on 
a metal tag attached. 

(5). All plates shall be free from surface defects and 
have a workmanlike finish. 

Chemical Properties.—(6). The maximum allowable lim- 
its of phosphorus and sulphur shall be as follows: 

(6a). On flange and boiler steels, .06% of phosphorus 
and .04% of sulphur. 

(6b). On fire box and extra soft steels, .04% of phos- 
phorus and .04% of sulphur. 

(6c). On boiler rivet steel, .04% of phosphorus and .04% 
of sulphur. 

Physical Properties.—Extra Soft Steel. (7). Ultimate 
strength, 45,000 to 55,000 lbs. per sq. in. Elastic limit, 
not less than one-half of the ultimate strength. Elon- 


gation, 28%. Cold and quench bends, 180° flat on itsell, 
without fracture on outside of bent portion. 

Fire Box Steel. (8). Ultimate strength, 52,000 to 62,- 
000 Ibs. per sq. in. Elastic limit not less than one-half 
the ultimate strength. Elongation, 26%. Cold and 
quench bends, 180° flat on itself, without fracture on 
outside of bent portion. 

Flange and Boiler Steel. (9). Ultimate strength, 52,000 
to 62,000 lbs. per sq. in. Elastic limit, not less than one- 
half the ultimate strength. Elongation, 25%. Cold and 
quench bends, 180° flat on itself, without fracture on 
outside of bent portion. 


Boiler Rivet Steel. (10). Steel for boiler rivets shall be 


made of the extra soft quality specified in paragraph 
No 7. 


Variation in Weight.—The allowances for overweight 


are to be the same as given in paragraph No. 15, under 
the head of Structural Steel. 


OEE 


THE WATER- WORKS OF COLORADO SPRINGS AND 
THE STRICKLER TUNNEL. 


(With inset.) 


The first water-works system for Colorado 
Springs, Colo., was completed in 1878, and since 
that time it has undergone a nearly continuous 
process of development and improvement until it 
has now reached a stage which is expected to ren- 
derany further improvement unnecessary for many 
years. By the end of 1896 it is expected that the 
final construction of the plant as planned will be 
completed. Altogether the work of development 
has been an arduous one, beset with legal compli- 
cations and engineering problems of annoying, if 
not of exceedingly difficult character. As an ex- 
ample of the variety of problems encountered by 
some of our American cities in securing a water 
supply, and likewise of the methods adopted to 
overcome these problems, the work is unusually 
instructive, but further than this it comprises res- 
ervoir, pipe line and tunnel constructions of un- 
usual character, The tunnel work particularly is 
a task worthy of extended mention, and in the ac- 
companying illustrations and this description, the 
salient features of the work are given in such de- 
tail as their importance seems to warrant. For 
the information from which this article has been 
prepared we are indebted to Mr. H. I. Reid, City 
Engineer, Colorado Springs, Colo., who has planned 
and carried out the work in all its details. The 
character of his task and the efficiency with which 
it has been accomplished is testified by the matter 
which follows. 

The accompanying map, Fig. 1, shows the water- 
works system of Colorado Springs as planned and 
constructed. All the various pipe lines, reservoirs 
and other constructions are shown as far as their 
general location is concerned. 

Original System. 


The first system of water-works constructed in 
1878 consisted of six miles of G6-in. main, from 
Ruxton Creek in the town of Manitou to storage 
reservoir No. 1, and a 12-in. distributing main 
from the reservoir into town. The reservoir was 
located 200 ft. above City Hall datum and held 
1,250,000 gallons. The main being laid with but a 
slight covering of earth and the intake, according 
to reports, being improperly designed, it froze 
solid the first winter. To correct the error a new 
main of 10 ins. and 8 ins. diameter was laid in 
1880. Altogether this experiment cost the city 
$40,000. 

New System. 

In 1884, Mr. H. I. Reid was employed by the 
city to investigate the different sources of water 
supply preparatory to preparing a general plan 
for future operations. Careful study of all details 
regarding supply, drainage area, precipitation, 
freedom from pollution, and comparative cost led 
to but one conclusion, and this was that the Pike’s 
Peak region was the proper source of supply. The 
city which was to be supplied, Colorado Springs, 
is a health and tourists’ resort, and consequently 
few restrictions are placed upon the use of water. 
Lawn sprinkling is permitted free of charge and 
no meters are used. Naturally the citizens were 
not slow to take advantage of this freedom, and the 
consumption of water exceeds 300 gallons per cap- 
ita per day. In view of these facts it was assumed 
that it was desirable to plan the system for a 
population of 25,000 people using 200 gallons per 
day each, and this was done. 
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Storage Reservoir No. 2.—The first work done 
was to build a second storage reservoir about 400 
ft. from the reservoir of the old system.- This site 
was the Mesa, having a slope of 4% to the south 
and was the only one available for a reservoir un- 
less a new supply main was to be constructed, 
which was not at once possible. At the location 
selected the reservoir could be supplied by a by- 
pass around reservoir No. 1 from the original 8-in. 
pipe. Besides this by-pass a new pipe was laid 
connecting the two reservoirs at high water line, 
and a 16-in. distributing main was carried into 
the city. Briefly described the new reservoir has 
a capacity of 14,500,000 gallons and being exca- 
vated in the side hill has embankments on three 
sides only. The cross-section of these embank- 
ments is 20 ft. wide on top, with an inside slope 
of 8 to 1 and an outside slope of 24% to 1. All pipes 
through the embankment are incased in concrete 
masonry and have projecting collars at each joint. 
In regard to the construction of this reservoir the 
engineer, Mr. H. I. Reid, writes: 

In constructing these embankments the writer learned 
frcm actual experience two important facts, relating to 
safe ccnstruction: (1) A large percentage of clay is not 
desirable, and (2) too great a quantity of water used in 
wetting the embankment is worse than no water. More 
especially is this true if a large amount of clay is used. 

New Supply Mains.—As stated above, the new 
storage reservoir No. 2 took its water from the 
old 8-in. supply main. This provided for tem- 
porary demands, but it was necessary to construct 
an additional supply main to provide for the as- 
sumed demand of 5,000,000 gallons per day. Mak- 
ing due allowances for the original pipe it was 
found that a 16-in. supply main was needed, and 
after some opposition, on account of cost, its con- 
struction was begun in February, 1889, and com- 
pleted in December of the same year. During this 
period several months’ delay were caused by lit- 
igation for right of way through a neighboring 
town. Heavy cast-iron pipe was used and con- 
siderable time was spent to secure the best possi- 
ble location and alinement. The pipe was laid on 
regular curve and tangent alinement, and all de- 
pressions and summits avoided. Where possible, 
without too great deflection, the line follows the 
streets and highways. The general profile of the 
pipe line is as follows: Elevation of intake, 6,619 
ft.; elevation of reservoir, 6,226 ft.; elevation of 
City Hall, 6,026 ft.; length of line, 6.73 miles. 

This 16-in. main does not enter the new storage 
reservoir, but connects with the 16-in. distributing 
main running from it as before described. Thus 
the new reservoir acts as a stand-pipe for the new 
supply main. When there is a heavy draft, water 
is drawn both from the supply main and the 
reservoir; but otherwise the water backs up from 
the main into the reservoir. Provisions are made 
for cutting off the reservoir supply so that if de- 
sired—in case of a large fire, for example—the 
water may be taken direct from the main with a 
pressure due to a head of 593 ft. Such use has 
never yet been made, however, and will not be un- 
til a pressure regulator has been placed so that 
the pressure cannot exceed 150 lbs. per sq. in. 

All the work on the pipe line, and, indeed, all 
other work, except where especially mentioned, 
was done by day labor, and regarding it City En- 
gineer Reid writes: 


The practical observations of the writer upon this 
work are that much time given to careful alinement and 
to minute details of construction is amply rewarded 
in the increased supply of water and the small cost of 
maintenance. This was practically demonstrated. We 
had parallel mains with the same intake point. Points 
were selected where the length and head were the same 
for both mains and the discharge of each was measured 
by a current meter. Making due allowance for the 
greater length of time the old pipe had been used, 
although this pipe is apparently as free from incrus- 
tation now as when laid, it was found that the old pipe 
had a measured capacity less than the calculated ca- 
pacity for rough pipe, while the new pipe had a meas- 
ured capacity somewhat greater than the calculated 
capacity for smooth pipe. 


Bear and Cheyenne Creek Supplies.—As soon as 
the construction of the Ruxton Creek supply main 
was completed, work was begun on an additional 
main from Bear Creek, it having been previously 
determined that the water from this stream could 
beinjectedintothe system by a pipe line 244 miles 
long, and further, that at a point some eight miles 
up the stream Cheyenne Creek could be diverted, 
carried through a low pass, and emptied into Bear 
Creek, thus saving the cost of eight miles of pipe 
which would have been necessary had Cheyenne 


Creek been tapped at a lower point near the 
mouth of the canyon. A point was selected for in- 
take purposes on Bear Creek at the same eleva- 
tion as the Ruxton Creek intake. From this point 
a 12-in. main was constructed to the city. Some 
four miles above the intake the waters of Chey- 
enne Creek were let into Bear Creek by a ditch 
between the two streams. Subsequently, sewer 
pipe was laid in this ditch and it greatly diminished 
the loss of water. This work being completed, 
attention was turned toward constructing storage 
reservoirs in the Pike’s Peak region. The first 
work was the Lake Moraine reservoir, which is 
described in the following excerpt from notes sent 
us by City Engineer Reid: 


Lake Moraine Reservoir.—This reservoir is located 
near the head waters of Ruxton Creek, about eleven 
miles west of Colorado Springs and at an elevation of 
10,246.8 ft. Its capacity is 492,000,000 gallons and the 
total area covered is 96 acres, wholly within the original 
boundaries of the Pike’s Peak Military Reservation. In 
speaking of this basin the eminent geologist, Prof. 
Arthur Lakes wrote: ‘‘At one time the whole valley was 
occupied first by a glacier and later by a lake over a 
mile in length, dammed back by a wide moraine thrown 
right across the valley; but at some time this principal 
moraine was broken through and the waters of the lake 
were discharged down a steep narrow ravine along the 
path of what is called Ruxton Creek, leaving only the 
small circular lake behind it.’’ 

This little lake, 24 ft. deep and covering an area of 
about 15 acres, was formerly known as ‘‘Mystic Lake,”’ 
probably from the fact that it has no visible inlet nor 
outlet yet is always full of pure and clear water. Later, 
however, it was called Lake Moraine. On the opposite 
side of the valley there is a .basin which is almost the 
exact duplicate of Lake Moraine in form and capacity, 
yt holding no water until submerged, although its low- 
est point is lower than its counterpart and many feet 
belcw Ruxton Creek which flows between. The cross 
section profile, Fig. 2, illustrates this better than words 
can express. To construct the reservoir what we did 
was simply to repair the breach which caused the. drain- 
age of the ancient lake and to utilize the spill-way 
which nature had so kindly prepared and used in ages 
gone by. This spill-way is indeed a suggestion, which 
the engineer is wise in copying where possible. it is 
located 700 ft. distant from the dam. The water flows 
off from the side of the reservoir and, making a wide 
detour, comes back into the main stream one-half mile 
below the dam. Between the dam and sgpill-way is a 
morainal deposit 30 ft. higher than the dam. 

The dam, Fig. 3, is 422 ft. long on top; 150 ft. long 
on the bottom, and has a top width of 20 ft. The inner 
slope is 3 to 1 and the outer slope 2 to 1. Both slopes 
are covered to a depth of 2 ft. from toe to crest with 
broken granite. The crest of the dam is 8 ft. above 
high water level and the greatest height of the dam is 
35 ft. 

The materials used were good for the purpose in- 
tended, being composed of coarse gravel, fine gravel, 
sand, and clay in about the proportions 4, 3, 1, and 2, 
respectively. The entire base of the dam was stripped 
to a depth below frost line and the puddle trenches car- 
ried down to a depth of 14 ft. below the surface or 4 ft. 
into the clay. Test pits dug 11 ft. deeper failed to define 
the depth of the clay stratum. It required a great deal 
of blasting to clear the borrow pits of granite boulders 
left by glacier drift, but these were utilized in slope 
paving and for the valve chamber, although for this 
latter use they were very poorly adapted. In fact we 
had to select such stone as somewhat resembled a cubi- 
cal form, as dressing was out of the question. 

The valve chamber, Fig. 4, here, as in all of our 
mountain dams, is placed back free from the action of 
ice, but always in excavation in the natural earth at the 
end of the dam. In this case the outlet pipe parallels 
the inner toe of the slope to the valve chamber, on the 
high water line, thence turns nearly at right angles to 
center line of dam and passes to the outer toe. The 
pipe from chamber to inlet is under pressure, but we 
find this preferable to having the chamber in the water. 
The pipe thoughout is encased in concrete and a collar 
is placed at 12-ft. intervals. The winter weather at this 
altitude is severe, and from June 1 to Nov. 1 was the 
only time at which work could be carried on during the 
year. At the time construction was commenced there 
was no road nearer than four miles from the site, and 
all materials had to be carried in on burros over the 
old United States Pike’s Peak trail. This was laborious 
and costly, and we immediately began constructing a 
road to connect with the Seven Lakes toll road four 
miles distant and in an opposite direction to Colorado 
Springs. This gave us a wagon road inlet, but the road 
mentioned is very steep and the length about 24 miles, 
or twice the distance to town over a direct line. There 


is now a wagon road completed direct down Bear Creek * 


Canyon, also a road connecting with the Pike’s Peak 
rack railway at Mountain View station. 

Proposals for this work were received and rejected 
because excessive; received a second time and again re- 
jected for the same cause, and finally it was let by con- 
tract to furnish tools and all labor at so much per day. 
Mr. David McShaw, of this city, was the contractor. 
The lowest bid received for this work by yardage 
amounted to $28,000, and the cost of the work as car- 
ried out was $22,000. Mr. Delos Durfee, one of the pres- 
ent assistants in this office, was resident engineer in 
charge of the work. 

Provision was made for wetting the dam, but nature 
is very lavish with her down-pour of rain at this alti- 
tude during thé summer months, so that it was a more 
difficult matter to keep the work sufficiently dry and not 
lose too much time. 

The dam is built up in parallel layers, 4 to 6 ins. thick, 
but the middle third was kept about 2 ft. higher than the 
outer thirds, which slope gently from the center in order 
to quickly shed the rain fall. We find it a wise precau- 
tion in all dams and absolutely necessary in the Moun- 
tain System, to lower the water 4 to 6 ft. below high 
water line every fall before the reservoir is frozen 
over. If this is not done the ice displaces the riprap 
and leaves the dam in a loosened condition for wave 
action at high water line, all of which is avoided by 
lewerirg in early fall and quickly covering the ice line 
by water in spring time. 


Beaver Creek Pipe Line.—It was known that the 
waters from Middle Beaver Creek, on the west 
side of the ridge, could be diverted across Seven 
Lakes Divide and emptied into Ruxton Creek 
above Lake Moraine reservoir; also, that West 
Beaver Creek could be turned into Middle Beaver 
Creek above such a conduit either by means of a 
flume or a tunnel, and further, that the best avail- 
able location for storage reservoirs was to be 
found on these streams. It was therefore deemed 
advisable to obtain water rights on Beaver Creek 
and to this end prices were obtained on several 
ranches having the oldest and best water rights 
of this stream. These ranches were located near 
the confluence of Beaver Creek with the Arkansas 
River, some 40 miles below the point where it was 
desired to divert the former stream. Two ques- 
tions now arose: (1) Having purchased a water 
right on lower Beaver Creek, could the point of di- 
verting this water be transferred 40 miles up the 
stream ?, and (2), should this be legal, could this di- 
verted water be turned into another stream hay- 
ing an entirely different watershed? To decide 
these questions a friendly suit was instituted be- 
tween the city of Colorado Springs and Mr. Wm. 
Strickler and carried to the Supreme Court, where 
it was decided that the point of diversion could 
be changed without effecting priority. In the 
second case the state legislature enacted a law 
permitting the diversion from one watershed into a 
different one and also enacted the above court de- 
cision into a law. These questions being settled, 
the city purchased two ranches for $28,000, the 
combined canacities of whose water rights were 
17.12 cu. ft. per sec. 

Immediately work was begun on the necessary 
conduit from Beaver Creek to Ruxton Creek. 
The conditions were as follows: About 1% miles 
southwest of Lake Moraine dam is the lowest pass 
in the range known as Seven Lakes Divide. The 
elevation here is 11,070 ft., or 812 ft. higher than 
Lake Moraine. Less than one mile distant, and 
120 ft. lower than this divide is the valley of 
Middle Beaver Creek. By constructing a pipe 
line 8,400 ft. long sufficient elevation is gained to 
carry the waters of this creek and its tributaries 
to Seven Lakes Divide whence it flows down the 
mountain side into Lake Moraine reservoir. A 
year previous to this construction a ditch was 
built for the same purpose and is still used to 
some extent -in the summer time. This pipe 
is steel, 16 ins. in diameter and light weight in or- 
der to avoid excess weight in hauling to the 
works. Its capacity is 7% cu. ft. per sec. and 
it carries the full capacity of the stream except 
during the two summer months when the ditch is 
also used if needed. This work was contracted 
but before half completed the contractor ‘“‘threw 
up the job” and the work was completed by force 
account. It is proper to state here that while the 
greater portion of these water-works has been 
constructed by day labor, it was because the engi- 
neers were never able to secure a reasonable bid 
for any mountain work until the past year. The 
altitude, climate and difficulty in conveying ma- 
terials, together with the uncertain character of 
the work, all made the bids excessive, as was af- 
terwards proven by day labor construction. 

Ruxton Creek Extension.—Hardly had the Bea- 
ver Creek pipe line been completed when a new 
problem arose. The Manitou & Pike’s Peak Ry. 
is constructed very nearly along the water grade 
of Ruxton Creek, and this water formerly so clear 
and pure was rendered more or less muddy from 
grade washings and from the tourist travel and 
campers. The stream, it was thought, polluted 
the water to too great an extent for drinking pur- 
poses of a health resort, and it was deemed ad- 


visable to extend the supply main up stream a 


distance of three miles, where the road leaves the 
canyon. Previous to this time, however, Con- 
gress had given the city 700 acres of land sur- 
rounding Lake Moraine, so the city now pur- 
chased from private parties all the lands on 
either side of the canyon from the Lake Moraine 
grant to the rock road, thereby saving cost of 
constructing 24% miles of pipe to reach the lake 
and also receiving the flow from the numerous 
branches and springs below the lake. 

This construction was expensive, as is plainly 
jndicated by the views, Figs. 5 and 6. A heavy 
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wrought iron pipe with Mathewson joints was 
used, anticipating the early use of this water for 
power purposes, as well as domestic uses. This 
pipe line has a total fall of 2,428.8 ft. without a 
break, but has no dips or summits. The center 
line is parallel with and 8 ft. from the center of 
the railway, except at one point where it diverges 
for a distance of 700 ft. to avoid heavy blasting in 
the granite cut through which the road posses. 
On this diverging line huge masses of granite 
boulders were encountered and at two points the 
line bassed under them by tunnels. 

All material for this work was hauled by the 
rack-road, and the city was not allowed to begin 
construction, could not in fact, until the road had 
ceased operations for the summer. The contract 
with the company owning the road compelled the 
city to fully protect the track at all times, and, as 
a precautionary measure, the pipe was laid be- 
tween the track and the creek, which made it nec- 
essary to cross under the rack-road at three 
points. The weather was very cold, but this 
proved to be a great help and saving in cost of 
eonstruction, where the road was on embankment. 
At such places the pine line came on embank- 
ment slopes, which were about 1 to 1, and were 
composed of disintegrated granite or gravel. 


fill 30 ft., with top width and slopes of the stand- 
ard dimensions previously given. The construc- 
tion, however, differs from the other dams al- 
luded to in some respects. Earth was a very 
scarce article, while granite boulders were plenti- 
ful, so the outer third was constructed entirely 
of granite boulders laid in by hand and faced with 
such earthy materials as were available. 

Timber Line Flume.—To divert the waters of 
West Beaver Creek into Middle Beaver Creek it 
was necessary to resort to one of three methods: 
(1) A flume seven miles long; (2) a tunnel 6,400 ft. 
long, or (8) a pumping plant. For this last method 
the head in the nive line could be utilized for 
generating electricity as a motor power. The tun- 
nel was finally adopted, but for temporary supply 
a branch of West Beaver Creek was diverted by 
means of a flume 4,000 ft. long and carried over 
the divide through which the tunnel is now being 
driven, At that time it was not expected 
that the tunnel would be constructed for several 
years, but being suddenly confronted with a for- 
midable rival in Cripple Creek, Victor and several 
other towns of this mining district which have a 
combined population of 30,000 people and are rap- 
idly increasing in size, and further, the only prac- 
ticable source from which they may receive a 


ing this ridge is the seat of an ancient glacier 
which divided at this point. One portion flowed 
westward and ploughed out the canyon through 
which West Beaver Creek now flows, another por- 
tion flowed southward, forming the valley of Mid- 
dle Beaver Creek, and ending in a cul de sac near 
Seven Lakes, two miles below reservoir No. 2. 
The west portal is 14% miles west from the summit 
of Pike’s Peak and about four miles east from 
“Bull Hill” of Cripple Creek fame. The tunnel 
site is reached via the Manitou & Pike’s Peak Ry. 
to Saddle House Station, from which point a 
wagon road has been constructed by the city for 
use in hauling materials for construction of the 
timber line flume and reservoirs Nos. 7and 8. The 
site may also be reached via the Bear Creek 
Canyon Toll Road, a distance of 20 miles. 

In calling for bids it was stated that it was de- 
sirable that the cross-section of the tunnel should 
be the smallest possible for economical construc- 
tion. Two cross-sections were designed and bids 
received senvarately on each. Figs. 7 and 8 show 
these cross-sections, both in solid rock and where 
a timber lining is reauired. Proposals for the 
work were received from eight different firms, the 
prices ranging from $7.99 to $21.75 per ft. for tun- 
nel excavation (Eng. News, Jan. 16). The price of 


FIG, 5.—YIEW ON RUXTON CREEK PIPE LINE SHOWING TUNNEL UNDER 


BOULDERS. 


To excavate a bench on this slope of sufficient 
width for the pipe and at the same time preserve 
intact the track, was no easy work. In some 
places sheet piling was driven by hand to support 
the track side, a bench shoveled off, the pipe laid 
and the original surface restored with materials 
borrowed from the opposite side of the track. 
Generally, however, the track side of the trench 
was sprinkled with water from the creek near by 
and in freezing it supported the track in perfect 
shape. 

A considerable portion of the roadbed was in 
excavation and here the pine trenching was in 
solid granite and to excavate a trench at the end 
of the ties, of sufficient depth and preserve the 
track, was a more difficult task than the em- 
bankment work. This was done, though, and the 
erossings under the track blasted out without 
unbolting the rail joints, but it was tedious and 
costly. 

At freauent intervals along the line and at all 
points where the pipe was on embankment and on 
the outer side of the curve of roadway, anchors 
were placed. These were made of steel, a draw 
band with two bolts around the pipe and a steel 
rod; one end having a forged eye to receive the 
bolt of draw band. the other turned at a right 
angle and placed in hole drilled in the granite 
walls where most convenient, and the remaining 
cavity filled with lead. The city blacksmiths made 
all these anchors and they were found to be cheap, 
simple and efficient. 

Reservoir No. 2 (Beaver Creek system).—The 
next step was to complete the storage system of 
which reservoir No. 2 was the first work. It is 
located on Middle Beaver Creek one mile above 
the intake of the Beaver Creek pipe line already 
mentioned. The dam is 725 ft. long; maximum 


water suvply being this same Beaver Creek, it 
was thought wise and proper to push forward 
as rapidly as possible the construction of Strickler 
Tunnel. The lumber used in this flume is Southern 
pine and the cost of transportation from Colorado 
Springs to the location (17 miles) exceeded the 
price paid for the lumber plus the freight from 
Texas. 

Strickler Tunnel.—From the foregoing it will 
be seen that the construction of the Strickler 
Tunnel is simply to divert the waters from the 
western to the eastern slope of Pike’s Peak. Fig. 
1 shows the location of the tunnel in relation to 
other parts of the system. The total length of 
excavation is 6,427 £t., of which about 150 ft. at 
west end and 35 ft. at east end will be open cuts, 
leaving a net tunnel length between portals of 
6,242 ft. The west portal and intake is located at 
the confluence of two branches of West Beaver 
Creek and the east portal at a point on Middle 
Beaver Creek, 1,200 ft. from and 500 ft. higher 
than reservoir No. 2 of the city’s system. The 
grade elevation of the west end of tunnel is 11,540 
ft. above sea level, and the gradient used is 0.50 ft. 
per 100 ft. A 

The line of the tunnel is a tangent, course N. 88° 
40' E., and passes through the ridge or “hogback”’ 
connecting Pike’s Peak and Big Horn Mountain. 
From the west portal, for a distance of 5,300 ft. 
the surface is a gradual ascent to the top of the 
ridge, which point is 424 ft. above. grade, then 
dropping rapidly to the east portal which is on 
the face of a very nearly vertical cliff of red gran- 
ite coarse and porvhyritic. So far as surface in- 
dications determine the east 4,200 ft. is through 
this same formation, but the west 2,000 ft. shows 
morainal debris, and this portion of the tunnel will 
probably require timbering. Geologically speak- 


FIG. 6.—VIEW ON RUXTON 


CREEK PIPE LINE SHOWING CURVE AT HALF-WAY 
HOUSE. 


Wilson & Jackson, Chicago, Ill., being $12.90 for 
tunnel excavation, and $4.76 for timbering, and 
also being for the cross-section 4 ft. x 7 ft. the 
least price it was adovted. The total cost, as 
figured from estimated quantities for comparison, 
is $99,916. The greater number of bids were the 
same for each cross-section, one firm, however, 
bid a less price for section Fig. 8 than for section 
Fig. 7, and this was undoubtedly correct. The 
cross-section 5 ft. x 6.5 ft. is the more economical 
one for the contractor. The amounts of excava- 
tion per lineal foot for the two sections are 0.94 
cu. yd. in solid rock, and 1.9 cu. yd. in timbered 
excavation for Fig. 7, and 1 cu. yd. and 2.11 cu. 
yds., respectively, for Fig. 8. 

As stated above, when deemed necessary by the 
engineer the tunnel will be timbered with red or 
yellow fir or yellow pine, which may be sawed or 
hewed as most desirable. The inside lines of any 
timbers must not fall within the prescribed limits 
of rock section. The sets of timber will be of 8 x 8 
ins. or 10 x 10 ins. and placed 3 to 4 ft. apart as 
the character of materials supported require. Out- 
side of the posts and arch blocks a 4-in. lagging 
will be placed and the whole set brought to a firm 
bearing by wedge-shaped keys. Any cavity ex- 
isting between lagging and sides of tunnel will 
be filled with stone or timber as contractor may 
choose. 

The foregoing gives the character of the tunnel 
work sufficiently well. The method of construc- 
tion was left to the discretion of the contractor 
with the usual restrictions as to responsibility, 
safety, etc., and we have secured from the con- 
tractors, Wilson & Jackson, of Chicago, IIL, a 
brief description of their plant and of the system 
of excavation to be followed. Briefly stated, elec- 
tricity, generated by water power, will operate an 
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air compressor plant to furnish power for the 
work. 

The Ruxton Creek main, as already noted, ex- 
tends from Manitou to a point 4% mile above the 
Half Way House on Pike’s Peak. This pipe line 
has a fall of over 2,400 ft. without dips or sum- 
mits and a section of the line will be used for 
power purposes, the primary plant being erected 
at Minnehaha Station. This plant consists of a 
36-in., 220-HP. Pelton wheel which operates a 150- 
K-W. three-phase generator built by the General 
Blectric Co. From this generator a 3,500 volt cur- 
rent is sent to the east portal of the tunnel, where 
a sten-down transformer supplies a 220-volt cur- 
rent to the motor, which will be described further 
on. ‘The transmission line consists of three No. 5 
wires carried on cross-arm voles, and is provided 


described only one other reservoir of the domestic 
supply system of Colorado Springs, viz., the Pros- 
pect Lake reservoir, located east of the city. This 
reservoir was built during the winter of 1890-91. 
It is used principally for irrigation and resort pur- 
poses, but can be utilized for domestic supply for 
a considerable portion of the city if necessary. It 
is located on the opposite side of the town from the 
Mesa reservoirs already mentioned. The town 
lies between and on lower ground than either of 
the reservoirs, Mesa reservoir being 200 ft. and 
Prospect Lake 80 ft. above City Hall datum. This 
reservoir basin is a peculiar one. Located on the 


very summit of a sand mesa, the wind action has 
gradually ploughed out along the line of prevailing 
winds, northwest to southeast, a basin 2,800 ft. 
long, 


1,200 ft. wide and 23 ft. maximum depth, - 


As stated above the entire work has been de- 
signed and carried out by Mr. H. I. Reid, City En- 
gineer, Colorado Springs, Colo. His assistants in 
all the work have been Messrs. Delos Durfee, E. 
W. Chase, and E. 8. Gandy. 


ee 0 
A CURRENT MOTOR FOR PUMPING WATER. 


The accompanying illustration shows an inter- 
esting machine which has recently been developed 
specially for the purpose of raising water for 
irrigating purposes, though it promises to be ap- 
plicable in a variety of situations. It consists 
simply of a long narrow float or pontoon, carrying 
an endless chain to which are attached floats at 
intervals of about 8 ft., which receive the force of 
the current. The chain, or rather chains, for there 
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PLAN AND ELEVATION OF A CURRENT MOTOR FOR PUMPING WATER. 
Designed and Built by the F. C. Austin Mfg. Co., Chicago, Il. 


with lightning arresters at intervals. Altogether 
the transmission line is nine miles long. 

The plant at the east portal of the tunnel con- 
sists of a 75-HP. motor, driving a 75-HP. air- 
compressor, and smaller motors to drive a Sturte- 
vant blower for ventilation, to run the black- 
smith shop machinery and to light the tunnel, 
shop and yards. From the compressor, air will be 
piped into the tunnel from the east portal and also 
over the mountain by a 14-mile 3-in. pipe to the 
west portal. Two drills will be worked at each 
end and the air will be also used for derricks and 
other power machinery. 

For taking out the spoil, a trolley carrier system 
similar to the ones so much used in Chicago pack- 
ing houses will be employed. A longitudinal tim- 
ber will be fastened to the tunnel roof directly in 
the apex of the roof arch, and this timber will 
carry by means of hangers a steel bar trolley rail 
on which carriages or trolleys will run. Outside 
the portal this rail will form a loop so that the 
carriages can pass around and be taken back 
to the working face. Each trolley carries a steel 
pan of 11% cu. ft. capacity so suspended that by 
means of a trip it is automatically dumped when 
it reaches the proper point. At the east end of 
the tunnel this dump is emptied directly into a 
deep gorge only a few feet away, and the dump 
at the west end is almost as favorable. 

The contract for the tunnel was awarded Dec. 
27, 1895, and shortly thereafter the contractors 
began erecting the necessary plant, which has 
only recently been put in operation. Work on the 
approaches to the tunnel is about completed. 

Reservoirs Nos. 7 and 8.—The water from these 
two reservoirs, which are located on the west slope 
of the range, will pass through the Strickler tun- 
nel. Both reservoirs are under construction and 
will be completed this year. The contractors are 
Ord & Swipe, of Colorado Springs, Colo, Fig. 9 is 
a cross-section of the dam for reservoir No. 8. 
This dam is 1,200 ft. long. Owing to scarcity of 
earth the outer portion of this dam is built of 
rock, as previously described for reservoir No. 2. 
Fig. 10 shows the cross-sections of the two dams 
for reservoir No. 7, which is the highest reservoir 
of the system, being at an elevation of 12,109 ft. 
above sea level. 

Prospect Lake Reservoir,—There remains to be 


leaving natural dams at either end, so that with- 
out any work at all it gave a capacity equal to the 
above dimensions. The engineers simply enlarged 
this piece of nature’s handiwork by increasing the 
height of the dams, thus submerging the entire 
basin. 

The northwest dam is 1,250 ft. long and 14 ft. 
deep. The southeast dam is 1,320 ft. long and 12 
ft. deep. The slones in each case are 3 to 1 and 
2 to 1 for inner and outer slope, respectively, and 
the top width is 20 ft. The inner slopes are heay- 
ily riprapped with cobblestone. The northwest dam 
is built up of fine sand and probably 15% of sandy 
loam, which was moist from melting snow. The 
southeast dam was composed of fine sand only 
and was neither moist nor sprinkled. “Each dam 
was constructed by the same parties and in the 
same manner, but the northwest dam was com- 
pleted before the other was commenced. The 
northwest dam seepned considerably the first year, 
while the dry sand dam has not leaked at all. In 
order to drain the water from the bottom of this 
natural basin it was necessary to make an ex- 
cavation 1,000 ft. long and 23 ft. deep at the 
greatest cut. A 12-in. supply main from the city 
system carries the overflow water into this res- 
ervoir, which pide was laid on a slightly ascend- 
ing grade from a point in the city to the reser- 
voir, so that the pressure from the Mesa reservoir 
forces the water into Prospect Lake, but when the 
valve is closed, cutting off Mesa reservoir press- 
ure, then the pressure due to the elevation of Pros- 
pect Lake forces the water back through the 
same main into town for irrigation purposes. 

In the foregoing no mention has been made of ir- 
rigation reservoirs and pipe lines developed in con- 
nection with the domestic water supply system, 
nor have many of the details shown by the draw- 
ings been described. Several minor details to fur- 
ther improve the system will doubtless be de- 
veloped later and it is quite possible that work 
may be begun in the near future to develop the 
water power, which has been made available by 
the various constructions. At present careful 
measurements are being made of the rain and 
snow fall, and all streams are being gaged with 
the intention of determining very closely just what 
can be expected in the way of precipitation and 
runoff of the available watershed. 


are two which run side by side, carrying the floats 
between them, run over sprocket wheels at each 
end of the pontoon, and the wheels at the head 
transmit the power thus gained to an overhead 
shaft which lifts the water by an endless chain 
pump. 

It will be evident that in a stream with a swift 
current a very considerable amount of power can 
be developed by this simple mechanism at very 
small expense. The system is especially applic- 
able to the streams of the Far West where an 
unstable bed, or sudden and great floods makes 
the erection of permanent dams for the develop- 
ment of water-power almost impossible, and 
where the water often carries silt which would 
make the operation of almost any type of cylinder 
pump expensive. 

Further, the apparatus is especially adapted to 
locations where the machinery must be as simple 
and light as possible on account of difficulties of 
transportation, and must be susceptible of repair 
with the crudest of tools. It will be seen that it 
can be made of any size desired to suit the loca- 
tion in which it is to be placed, the quantity of 
water desired, the height to which it is to be 
raised, etc. The apparatus is manufactured by 
the F. C. Austin Mfg. Co., of Chicago, Ill, a firm 
which has given special attention to the develop- 
ment of irrigation machinery, and to which we are 
indebted for the blue-print from which our cut is 
prepared. 
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THE SEWALL DYKE FOR LEVEE PROTECTION is 
being endorsed by the Sugar Planters’ Association of 
Louisiana, and other citizens of that state. The system 
is that of H. F. and N. H. Sewall, and has been tested 
for about three years at New Orleans, Bayou Goula and 
the South Pass. The plan, says the New Orleans ‘‘Pica- 
yune,’’ is to construct pile spur-dykes, at intervals along 
a caving bank, projecting up stream “at an angle of 
about 25°,’? with the piles driven 30 to 35 ft. into the 
river bottom. The conditions require piles up to 150 ft. in 
length and to meet this condition Messrs. Sewall have 
devised a special form of spliced or continuous pile. At 
New Orleans the river is 50 ft. deep and the dykes run 
out about 135 ft., but they have stood the high water of 
three years. The dyke at Bayou Goula was built in 1894 
and terminates in water 115 ft. deep; but has well an- 
swered its purpose. The Planters’ Association will ask 
that Congress take this matter in hand directly, 
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INSULATING RAILS FROM METAL TIES AND BRIDGE 
FLOORS. y 


On roads using a track circuit for signal opera- 
tions and having the rails laid upon metal ties or 


upon the metal floors’ of solid floor 
bridges, it is necessary to provide some 
efficient means for insulating the rail from 
its metal supports. We illustrate herewith 


a method of insulation which is in use on the 
new Park Ave. viaduct and Harlem River draw- 
bridge of the New York Central R. R., where (as 
has been described in our columns) the rails are 
bolted directly to the rectangular’ transverse 
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Device for Insulating Rails. 


{roughs which form the floor. The construction 
was shown in our issue of May 7,1896,in an article 
on “Short Span Bridges.’’ There are three pieces 
of indurated fiber. One forms a bed plate, and 
has slots for the edges of the two shorter pieces 
which fit between the rail and the bolted clamps 
by which the rail is secured to the metal structure 
or tie. The same device may be applied to wooden 
ties when desired, substituting two screw spikes 
for the bolts in the clamps. The patents are owned 
by the New York Rail Insulation & Equipment 
Co., 200 Market St., Newark, N. J. 


oO 


BASIC STEEL RAILS. 


The use of basic steel rails having a year or 
two ago been prohibited on the Austrian State Rail- 
ways, Prof. Tetmajer, of the Polytechnic School 
of Zurich, Switzerland, published a paper in 
which he defended the use of such rails. The ac- 
tion of the Austrian government was due largely 
to two lots of inferior rails having been furnished 
by a German company. On the representation of 
the officers of a large basic Bessemer steel plant 
the government appointed a commission to in- 
vestigate the matter (the firm referred to selecting 
two members), and as a result of this investiga- 
tion the order was reversed, although basic rails 
are still required to show a tensile strength of 
71,100 lbs. per sq. in., while for ordinary Besse- 
mer rails a tensile strength of only 66,800 Ibs, is 
required. 

The defective basic steel rails above referred to 
were accepted in spite of a low tensile strength, 
as the rails were needed at once, but after some 
time defects appeared in the shape of longitudinal 
splits in the rail heads, sometimes extending nearly 
the entire length of the rail, a little to one side 
of the center line, and in some places this split 
was large and gaping. As the splits did not ex- 
tend to within a few millimeters of the surface of 
the head they only became evident after the rails 
had been worn to some extent. Out of 1,540 tons 
of these rails furnished and laid in 1890, 122 rails, 
or nearly 8%, had been removed by the end 
of 1898. These same defects appeared to a still 
greater extent in the second lot of rails furnished 
by the same company, and careful examination 
showed that the defect existed originally in the 
steel. The split was not vertical, but followed 
irregularly the contour of the rail, and its walls 
showed plain signs of oxidation. Im some excep- 
tional cases the ends of the rails were crushed, 
owing to the softness of the material, but no cross 
fractures occurred, though such fractures are not 
uncommon in ordinary Bessemer steel. Defective 
rails that were tested showed a tensile strength 
of 62,000 Ibs., with 28.3% elongation for the base, 
and 68,000 Ibs., with 24.8% elongation for the web. 
The specifications required not more than 0.6% 
manganese and 0.1% each of phosphorus and sul- 
phur, but analyses showed 0.415 to 0.695% man- 
ganese and 0,128 to 0,221% phosphorus, 


That the rails successfully passed the drop and 
bending tests is explained by the low percentage 
of carbon and the absence of silicon, as such rails, 
even with too much phosphorus, may give good 
results in these tests and show no transverse frac- 
ture. The presence of the longitudinal split fol- 
lowing more or less regularly the contour of 
the section on one side of the rail is due to careless 
work with the ingots. Blowholes are naturally 
found disposed symmetrically at a certain dis- 
tance below the surface of the ingot, and if such 
an ingot is removed from the mold before the 
metal has thoroughly set, and is laid on its side 
on the floor or on a car, the soft interior metal 
will settle down to the lower side, filling the 
blowholes on that side, but enlarging those on the 
upper side, and these latter will form the splits 
when the ingot is rolled. Unsatisfactory and un- 
reliable results may occur through carelessness 
in the blowing of the steel, as well as in the cast- 
ing and handling of the ingots, but Prof. Tetmajer 
pointed out that it does not follow that the basic 
Bessemer process should, therefore, be condemned. 
In well managed works the heats are blown regu- 
larly, the phosphorus is brought down below the 
specified limit and the ingots are not removed until 
the metal has thoroughly set. 

Since 1878 the basic process has developed rap- 
idly. In 1880 only 50,000 tons were made, while in 
1893 the output was 3,638,556 metric tons, of 
which about 20 to 25% was made by the basic 
open-hearth process. The metal is said to meet 
with a steadily increasing application in the con- 
struction of bridges and railways all over the con- 
tinent of Europe and in England. As one of the 
principal objections made to basic steel has been 
the alleged irregularity of its composition, Prof. 
Tetmajer gave in his paper a number of analyses 
showing that great regularity is actually obtained 
in the output of many large works and referred to 
the value of the Darby and Meyer recarburiza- 
tion process in this connection, and also states that 
the basic Bessemer boiler plates of the Peine 
works compete successfully with the best brands 
of Siemens-Martin steel. 

In Switzerland the principal railways use from 
19 to 44% of basic rails, while some secondary rail- 
ways use basic rails exclusively and others use 
acid Bessemer rails only. No restrictions are made 
as to manufacture, but the specifications require 
that the rails shall be faultless, made from per- 
fectly sound ingots, whose cross sectional area 
is 20 times that of the rail, and that they must 
stand cold bending, tensile and chemical tests. 
Crop ends are usually chosen for the drop and 
bending tests, while test bars 1 in. diameter are 
cut from the rail heads for tensile tests. The ten- 
sile strength is required by the new Swiss speci- 
fications to be 5.5 tons per sq. cm. (about 81,000 
lbs. per sq. in.) and the product of this figure and 
the elongation must be at least 90, which is called 
the “coefficient of quality.” For cold bending a 
4-ft. piece of rail is laid on supports 3 ft. 33% ins. 
apart and must carry for ten minutes without per- 
manent deflection a center load in tons of 0.15 W 
(W being the moment of resistance of the piece in 
centimeters), and must also carry a load of 0.25 
W without breaking, the permanent deflection in 
this case being carefully noted. The average 
chemical composition required is not less than 
0.3% carbon, not more than 0.3% silicon, and not 
more than 0.1% each of phosphorus and sulphur, 
the proportion of manganese being left to the dis- 
cretion of the manufacturer. On the Northeastern 
Railway, of Switzerland, 27,044 basic Bessemer 
rails were laid between 1885 and 1893, of which 14 
were removed (5 for being split, 5 for being 
crushed, 2 for being broken and 2 for ordinary 
wear and damage), giving a proportion of 0.518%. 
Between 1875 and 1893 the same road had laid 
134,902 acid Bessemer rails, of which 431 had to be 
removed (216 broken, 88 split, 54 crushed and 78 
worn and damaged), or 0.3195%. It is stated, how- 
ever, that in the earlier year's the rail flanges were 
notched in some places, which may have increased 
the percentage of removals of the acid Bessemer 
rails. 

In dealing with the manufacture of basic rails 
in Germany it was pointed out that the rails from 
the only two works using the basic Bessemer pro- 
cess show the greatest resistance to wear. Thus 
the decrease in height of rail per million tons of 


traffic was 0.005 and 0.018 mm. (or 0.0002 and 
0.007-in.) respectively, while the Krupp acid Bes- 
semer rails come third with 0.025 mm. (or 0.00098- 
in.). This wear is obtained by dividing the de- 
crease in height of the rail by the amount of ton- 
nage in million tons passed over it during the 
period of observation. Returns from the state rail- 
ways of Finland and Hungary showed that the 
wearing qualityof basic Bessemer rails isabove the 
general average, in some cases showing a decided 
superiority. The renewals of defective rails are 
also less than with acid rails. From the informa- 
tion collected, Prof. 'Tetmajer concluded that basic 
Bessemer rail steel can be made with great reg- 
ularity in its composition and free from oxygen 
and red shortness, and also that by the applica- 
tion of the Darby and Meyer recarburization pro- 
cesses any grade of hardness can be easily and 
regularly obtained. 
OO 


LEGAL DECISIONS OF INTEREST TO ENGINEERS. 


When Punitive Damages Will Not be Allowed. 


In the absence of evidence, in a personal damage suit 
against a coal company, of malice or reckless conduct 
on the part of the company indicating a purpose to have 
the employee injured, or of a reckless disregard of the 
safety of the person of the employee the injury should 
be confined, in case it returns, a verdict against the 
company, to compensatory damages only.—McHenry Coal 
Co. v. Sneddon (Ct. App. of Ky.) 34 S. W. Rep., 228. 


Assessment Lien, Contract Must Comply with 
Statute. 


A contract reciting that a party would construct curb- 
ing and gutter ways in accordance with the specifications 
thereto annexed, but to which no specifications were an- 
nexed, is not a sufficient compliance with a statute re- 
quiring all contracts to be in writing and signed by the 
contractor; and under it no lien can be fixed, against the 
will of the owner, upon abutting property. A proceeding 
to charge one with improvements for which he has not 
contracted must show a strict compliance with the law. 
jhe vy. Mahon (Supr. Ct. of Cal.) 42 Pac. Rep., 
O65. 


Railway Bridge and Drainage Construction. 


A railroad company’s property may be benefited by 
the drainage afforded its right of way, and at the same 
time may be damaged by a requirement to remove or 
alter the construction of its bridge across the proposea 
drain. If the cost of temporary changes in a railroad 
bridge to admit of improvements to a stream for drainage 
purposes do not arise from the railroad company’s con- 
tinuing duty to so maintain its bridge as to admit public 
rights accruing subsequent to the construction of the 
bridge, such changes are proper subjects of consideration 
in the ditch proceedings, and the costs of such changes 
should be deducted from the assessment of benefits to the 
company.—Lake Erie & Western Ry. Co. vy. Cluggish, 
drainage comr. (Supr. Ct. of Ind.) 42 N. E. Rep., 7438. 


Engineer’s Estimate, When Not Conclusive. 


The provision in a construction contract that, when the 
work is completed, there shall be a final estimate made 
by the engineer of the quantity, character and value of 
the work, agreeably to the terms of the contract, and 
the balance, after deducting monthly payments, and on 
the contractor giving a release, will be paid in full, is 
not an agreement that the engineer’s estimate shall be 
conclusive.—Central Trust Co. y. L., St. L. & T. Ry. Co. 
€U. S. Cir. Ct. of Ky.) TO Fed. Rep., 282. 


Discretion of Court as to Admission of Engineer’s 
Opinion. 


The refusal of the lower court to permit a witness who 
has testified that he is a professor of civil engineering, 
and has made the law of moving bodies a study, and can 
tell how far a train will move by its momentum, to tes- 
tify as an expert as to the distance such train would 
travel, in order to contravene the testimony of other 
witnesses testifying from practical experience, will not 
be disturbed on appeal.—Blue v. Aberdeen & West End 
Ry. Co. (Supr. Ct. of N. C.), 23 S. E. Rep., 275. 


Liability of Trolley Company for Injuries. 


In an action against a street railway company it appeared 
that in passing a switch at the top of an incline, the trolley 
had to be adjusted from the rear of the car; that there 
was but one person in charge of the car, whose position 
was in front, and that he, without stopping the car, 
went to the rear end, adjusted the trolley, and got off to 
run ahead to the front end; and that while running he 
fell, and was unable to overtake the car, which finally 
jumped the track and killed a passenger. The Supreme 
Court of California held that the company was liable. 
qRedfield vy. Oakland Consol. St. Ry. Co., 42 Pac. Rep., 


Use of Streets by Gas Company. 


A gas company was granted by ordinance the privilege 
of laying pipes in the streets of a city, subject to the con- 
ditions of a prior general ordinance fixing the conditions 
generally on which corporations could lay pipes, and re- 
quiring any such corporation to file with the comptroller 
a certified copy of a resolution of its board of directors 
accepting all such conditions. A company filed with such 
officer a resolution of its directors agreeing to comply with 
the general ordinance ‘‘excepting so far as any of its 
terms may be held or adjudged illegal or unreasonable 
by the courts.’’ The court held that the council of said 
city never having consented to such modification of the 
acceptance, and the company having enjoyed the privi- 
leges of the ordinance under its acceptance, it could not 
refuse to comply with certain conditions of the ordinance 
on the ground that after its acceptance they were de- 
cided to be illegal.—Allegheny v. Peoples’ Nat Gas & 
Pipage Co. (Supr. Ct. of Penn.) 33 At. Rep., 704. 
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We illustrate and describe on another page of 
this issue a structure recently completed which 
is entitled to rank as one of the great bridges of 
the world, a cantilever structure over the Danube 
at Cernavoda, Austria, with a central span of 
623 ft. The bridge is of more interest to Amer- 
ican engineers, however, by reason of some inter- 
esting features in its design. The main trusses 
at the piers have a total height of 105 ft., and they 
are inclined toward each other, so that while 
they are 29 ft. apart at the base they are only 10 
ft. 6 ins. apart at the top. Of course previous 
cantilever bridges have made use of inclined 
trusses; but it is worth considering whether the 
idea might not be adopted to advantage in the 
design of curved chord trusses of every long 
span. ; 

A still more curious and, so far as we recall 
an entirely novel feature, is that the width of the 
cantilevers is greater at the piers than at their 
ends. The distance between the truss centers 
at the floor level being 29 ft. at the piers and only 
21 ft. at the ends of the cantilevers. 

Another notable feature in connection with the 
Cernavoda bridge is the fact that the main canti- 
levers were completed before their supporting 
piers were built, and were raised by hydraulic 
jacks as the piers were built up. While this may 
seem an awkward way to carry on work, its 
advantages in the saving of false-work and risk 
in erection are evident; and it will be remem- 
bered that European engineers have not had the 
experience in bridge erection over great rivers 
that we have had in this country, and are pre- 
sumably willing to go to greater lengths to avoid 
difficulties in such work. 


Our recent comments (in connection with the 
Atlantie City collision) on the need of installing 
derailing switches interlocked with the signals at 
every grade crossing of steam railway lines, have 
additional force furnished them by a recent acci- 
dent, unimportant, so far as casualties are con- 
cerned, at Danville, Ill. The particulars, as fur- 
nished by a corresnondent, were as follows: At 
Danville Junction the Peoria Division of the Cleve- 
land, Cincinnati, Chicago & St. Louis Ry. (better 
known as the “Big Four’) crosses the Wabash 


R. R. at grade. On Aug. 8 a caboose and four 
ears of a freight train on the former road were 
left east of the crossing and ran back down the 
grade and struck a Wabash freight train which 
was passing over the crossing, striking about four 
cars back of the engine. Nine cars were 
wrecked, but as no trainmen were on them 
no one was injured. Here is an occurrence 
which admirably illustrates the fact that a signal 
system for the protection of a grade crossing can- 
not be called safe unless some mechanical means 
of protecting a train using the crossing from 
trains on the other track is provided. Runaway 
cars do not obey danger signals, and the much- 
vaunted appliances for automatically setting the 
brakes of trains running past a danger signal 
would have no effect on them. In the case of this 
Danville accident, it was pure chance that it was 
not a crowded excursion train which these run- 
away cars struck instead of a freight train. Had 
that occurred there would have been a repetition 
of the Atlantic City horror, and a new demand 
on the part of the public for the abolition or better 
protection of grade crossings. Because no one was 
hurt in this Danville accident the public pays no 
attention to it, but to a railway officer it should 
be as instructive as if the dead and injured result- 
ing from it had been numbered by scores. 


ee 


What may be termed the itinerary investigating 
committee, especially in connection with the de- 
velopment of public works, is a subject which 
might be discussed to advantage by students of 
municipal government and one which directly con- 
cerns many engineers and contractors. To come 
directly to the point with a concrete illustration, a 
supplementary water supply for the fire protec- 
tion of Boston, consisting of independent fire 
mains supplied by powerful engines with water 
from the harbor, has been under discussion for 
some years. It is now proposed to have three al- 
dermen and five councilmen, composing the Joint 
Standing Committee on Fire Department, make a 
trip to New York, Brooklyn, Philadelphia, Balti- 
more, Washington, Richmond, Pittsburg, Cin- 
cinnati, Cleveland, Buffalo, Detroit, Chicago, Mil- 
waukee and Niagara Falls to study this question, 
together, it is said, with training schools and vet- 
erinary hospitals for fire department horses. It is 
proposed to invite a representative of the city en- 
gineering department to join the expedition. The 
Boston “Herald,” in a brief editorial headed 
“Hight to One,” calls attention to the fact that the 
investigation will be made by “eight politicians 
and one expert,’’ as it terms those who are to take 
part in it, and asks if it might not be well to re- 
verse the numbers. 


——— 


We know nothing whatever of the character or 
qualifications of either the “eight” or the “one.” 
We are sure that one capable engineer is all that is 
needed, ordinarily, for a trip of this sort. Whether 
eight city fathers are necessary depends alto- 
gether upon the point of view from which the 
matter is considered. Looked at technically, we 
have no hesitation in saying that one engineer 
without the other members of the party could 
learn all that was valuable on the subject in hand, 
weigh the evidence and recommend a plan best 
suited to the needs of the city. On the other hand, 
the practical aspects of city legislation, as now 
conducted, show that it is one thing to scientifi- 
cally determine the best mode of procedure and 
quite another to secure the passage of the nec- 
essary legislation. “Seeing is believing,’’ and in 
the case of the proposed introduction of some 
public works new to the locality, like brick or 
asphalt paving, or a garbage disposal plant, the 
committee having the matter in charge may come 
back satisfied from an inspection of successful 
works of the same character in other cities and 
ready to recommend the adoption of what some 
or all of them might otherwise think a doubtful 
experiment, at best, while the confidence of the 
committee will carry its recommendation through 
the city council. With good engineering advisers, 
and proper confidence in them, in many cases 
where investigating committees have gone out all 
this would be unnecessary. Often the engineering 
department possesses all the information needed 
to decide on the best plan and to carry it out, and 


where it does not the department could obtain it 
at much less expense than would be incurred by 
three or five or a dozen men in their journeyings 
over the country. As human nature stands, how- 
ever, it is far easier to secure a large appropria- 
tion for such a trip than a small one to conduct 
engineering investigations. There is much more 
that might be said on all the various 
phases of this subject, especially regarding the 
educative values of these itineraries on the one 
hand, and on the other hand their superficial char- 
acter in many cases, their cost, and their occa- 
sional dark and devious ways. But it is 
gratifying to note that there seems. to 
be an increasing tendency to at least take an en- 
gineer along, thus profiting by his knowledge and 
experience as he points out salient features, and 
sometimes gaining through him for the city val- 
uable information which would otherwise be over- 
looked. 


The decision of Justice Edwards, in the case of 
the Hilton Bridge Company, New York, vs. the 
State Superintendent of Public Works, George W. 
Aldridge, has in it elements of interest to bridge 
companies*and to state officials. The company 
named applied for a writ of mandamus to compel 
Mr. Aldridge to award to it the contract for two 
lift-bridges over the Hrie Canal, in Utica. The 
bridge company claimed that the work was 
awarded to.a lower bidder owing to the fact that 
certain alterations were made in the successful 
company’s proposal after the bids were opened. 
This action, the attorney of the bridge company 
claimed, was illegal and contrary to Section 132, 
Chapter 338, of the Laws of 1895, which requires 
that all bids shall be definite and certain, and 
that no bid which is not definitely certain ‘shall 
be received or acted upon.” The attorney claims 
that two items were uncertain in the bid of the 
successful company and the proposal was only 
made definite after communicating with this com- 
pany after the bids were opened. In a short 
opinion issued, Justice Edwards practically says 
that the provision of the constitution quoted does 
not apply to contracts let by the Superintendent 
of Public Works. He holds that that official is 
vested with great discretionary powers in award- 
ing contracts and that his action in this matter 
was perfectly just. 


o 


Without knowing more than we do of the actual 
facts of the case the opinion of Justice Edwards 
can not be criticised. But it is interesting to know 
that the State Superintendent of Public Works, of 
New York, is vested with this unusual power and 
is not bound by the Constitution of the State. In 
his hands an award under similar conditions is 
doubtless safe; but the practice is not a safe one 
to extend to every official who is to pass judgment 
upon the character and status of a proposal. To 
permit any alterations in proposals once unsealed 
is to at once remove about the only safeguard re- 
maining to the bidder; and while it might some- 
times work an injustice to reject all explanation of 
unintentional blunders in a proposal, that amounts 
to a change in item prices, this seems to be the only 
just course to pursue. The law of the state is a 
Wise one and should apply to all alike. The 
remedy is always left of rejecting all bids and 
readvertising, thus throwing all bidders back upon 
a common level. 

For the last twenty years the engineers and 
manufacturers of Europe have been attempting to 
unite upon uniform methods of testing structural 
materials with regard to their mechanical proper- 
ties, and conventions have been already held for 
this purpose at Munich, Dresden, Berlin and 
Vienna, attended by representatives of the tech- 
nical professions. As might be expected in gath- 
erings of this character, opinions differed widely, 
and while some agreement has been reached, many 
of the more important problems have yet to be 
solved, or present solutions revised. Under the 
existing conditions of trade intercourse any uni- 
fication of testing methods will have little value 
unless it be adopted by all manufacturing coun- 
tries, and hence every effort is, and should be 
made to secure the views and experience of the 
greatest number of delegates possible from techni- 
cal associations and societies. At the last confer- 
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ence delegates attended from Germany, Austria- 
Hungary, Switzerland, Russia, France, America, 
Norway, Holland, Italy and Spain, but England 
was conspicuous by her absence. France, in 1891, 
created a government commission, having for its 
object the same as that of the permanent commit- 
tees appointed at the later conventions, with the 
added advantage of more readily obtaining the 
funds needed for experimental research. The pro- 
moters of this unification in testing methods rely 
mainly, however, upon the international character 
of these conventions and believe that ultimate 
success can only result from all manufacturing 
nations uniting upon common standards and meth- 
ods in the tests of structural materials. To this 
end they invite the technical representatives of all 
countries, and that ney delegates may better un- 
_ derstand the scope of vie work proposed and that 
performed, Prof. J. Bauschinger, of Munich, has 
published the resolutions passed at the conven- 
tions held at Munich, Dresden, Berlin and Vienna, 
together with a short statement of the reasons 
for their adoption. This publication has been 
translated into English by Capt. O. M. Carter, 
Corps of Engineers, U. S. A., and by E. A. Giese- 
ler, U. S. Assistant Engineer. This translation is 
issued from the Government Printing Office, at 
Washington, and can be secured by application. 
The resolutions referred to cover, in part, the tests 
of wrought iron and steel, copper, bronze and 
other metals, tests of wood, stone, paving 
and ballast materials and hydraulic binding 
materials. Aside from the great importance of a 
unification in the methods of tests, the text of this 
little book is valuable to all engineers as indi- 
cating the direction and scope of modern research 


in this connection. 
oe 


With a full appreciation of the value of the work 
proposed at these conventions, it must be admitted 
that the task set is one difficult of performance, 
and some time will yet undoubtedly elapse before 
a thoroughly acceptable and international system 
of tests of structural materials can be adopted. 
This end will only come when the best and most 
experienced engineers of every country can meet 
in convention, discuss experiences and methods 
and, aided by special experimental research under 
standing committees, arrive at a common and 
intelligent agreement upon the problems pre- 
sented. The difficulty lies in gathering men of 
this character together and enlisting them in the 
common cause. The views of isolated experts have 
little weight in a crusade of this type; what these 
conventions aim at is a concensus of the opinions 
of the technical professions and trades every- 
where, and by this means alone can the nations 
unite upon any common methods of tests. Hence, 
it is important that every man who has valuable 
experience in these matters should be represented 
by communication or in person; and the witler the 
interest taken in the aims of these conventions 
the sooner will thoroughly valuable results be 
given out to all industries and to the technical 
professions. 
a 
AN OPPORTUNITY FOR AN AMERICAN STEEL RAIL 
PLANT IN AUSTRALIA. 


In recent issues we have. discussed at some 
length the prospects for the extension of the export 
trade of the United States, which is a matter now 
receiving considerable attention, and bids fair to 
lead to very considerable changes in our 
commercial system, but an opening now offered 
for American business is in a somewhat different 
line. There is at this present time an opportunity 
open for some enterprising American capitalists 
and rail manufacturers to establish themselves 
in Australia, this opportunity being afforded by 
the invitation to bid for the contract to 
manufacture 150,000 tons of steel rails and 
Other track material in the colony’ of 
New South Wales, as has been adver- 
tised and briefly commented upon in our columns. 
So far, all the track material for the railways of 
that colony (which are owned and operated by the 
colonial government) has been obtained from Eu- 
rope, and mainly, if not entirely, from England, 
but the government is desirous of establishing 
home industries and developing native resources, 
and forthis reason it has taken the initiatory steps 
toward securing the installation of a complete rail 


manufacturing plant. In extending this op- 
portunity to American investors and manufac- 
turers the railway authorities have, no doubt, been 
influenced by the excellent results which have 
followed the adoption of certain American details 
of railway practice,and the introduction of Ameri- 
can types of locomotives, cars, brakes, etc. 

Some considerable time will probably be re- 
quired for the perfecting of negotiations and 
financial arrangements among men here who may 
contemplate entering the competition for the con- 
tract, and it will also be necessary to collect a 
large amount of information upon which to base 
the preparation of a safe proposal, especially as 
the bids are to state the prices per ton for rails 
delivered. The advertisements were first published 
in July, and the proposals will be received until 
Dec. 30 by the Secretary for Public Works, at 
Sydney, and by the Agent-General for New South 
Wales, in London. There should, therefore, be 
ample time to make all preliminary arrange- 
ments and to send engineers out to make personal 
investigations as to questions of character, cost 
and supply of ore, fuel, etc.; available sites, and 
their distance from the mines and railways; trans- 
portation facilities; extent of present iron working 
industries, cost of machinery, labor conditions, 
ete. The probability of further contracts for rails, 
the prospect for undertaking the rolling of struc- 
tural iron work, etc., and the possibility of secur- 
ing orders from the other Australian colonies, are 
also points to be considered. 

The contract stipulates that the rails and other 
materials are to be manufactured in the colony, 
using native iron ore and other necessary min- 
erals, and native coal, coke or other fuel, all 
raised and smelted in the colony. The delivery of 
rails is to commence within 18 months after the 
contract is signed, and is to be at the rate of 15,- 
600 tons per annum for ten years, reckoned from 
the date of the first delivery. The other materials 
are to be delivered in quantities corresponding 
with the requirements of the track for which the 
rails are supplied. The total amount of material 
contracted for will be as follows: Steel rails, 
150,000 tons; steel splice bars, 7 per cent. of the 
total weight of rails supplied (10,500 tons); steel 
track bolts, 7 per cent. of the total weight of rails 
supplied (10,500 tons); steel spikes, 6,000 tons. 

The bids submitted must state the prices per ton 
for rails and other material delivered at the rail- 
way station most convenient to the works, and 
must be accompanied by a deposit of £5,000 ($25,- 
000), the deposit of the successful bidder being re- 
tained by the government until the works have 
been completed and the delivery of rails com- 
menced, and being forfeited if the bidder does not 
execute the contract within 30 days of his bid 
being accepted by the Minister of Public Works. 
All the work is to be done under the supervision of 
the Engineer-in-Chief for Railway Construction, 
and in accordance with drawings and specifica- 
tions prepared by him, which accompany the con- 
tract, but are subject to change as to dimensions 
and weights required. The men are to be paid 
their wages at least once a month in current coin 
of the colony, the truck system or any other such 
system of payment by tickets for provisions, etc., 
being strictly forbidden. It is also provided that 
in the event of any failure on the part of the con- 
tractor to pay the claims of any tradesmen, work- 
men or laborers in full in current coin of the 
colony, the Minister of Public Works or the En- 
gineer may pay the amount of the claim and de- 
duct the same from any money due or becoming 
due to the contractor. The labor element has be- 
come very prominent and powerful in the colony, 
and it will be seen that ample care has been taken 
by the government to protect the men employed 
in the proposed rail works. The contract must 
not be assigned or sublet by the successful bidder. 
Progress payments may be made to the contractor 
monthly, in the proportion of 85 per cent. of the 
value of the material turned out. 

In the early days of the New South Wales Gov- 
ernment Railways, the English type of track was 
largely used, with 75-lb. double-head rails sup- 
ported in heavy cast-iron chairs. The American 
type of track, however, with T-rails laid directly 
upon the ties, has been found far more Satisfac- 
tory, and the contract above noted includes only 
T-rails of 60 and 80-Ibs. per yd., but it is stated 


that the length is to be 30 or 40 ft., as required. 
The designs of the rails and angle bars show the 
influence of American practice, but the riil heads 
are open to criticism in the roundness of the tops 
(10-ins. top radius and %-in. corner radius), while 
the splice bars are thick in the web but have a 
very narrow edge to the flange, and are evidently 
designed after the Pennsylvania R. R. section. 
In English practice, joints with short splice bars 
and four bolts are practically universal, but for 
this Australian track six-bolt joints are to be used, 


and will be an innovation. The bolts will be 
spaced uniformly 5 ins. Cc. LOL C: in 
angle bars 31 ins. long, this  arrange- 
ment being in accordance with the tendency 


of the best modern American practice to use six 
bolts in short bars. It would seem from the speci- 
fications that the rails are to be secured to the 
ties simply by round spikes, 4% and %-in. diameter 
and 4% and 5 ins. long under the head. No other 
form of fastening is referred to, and we are in- 
clined to look upon this as a weak point in the 
track construction, although the arrangement will 
be superior to the average American practice in 
that the spikes are round and driven into holes 
bored in the ties, while the heads are much heavier 
than those of our spikes. For the 60-lb. rails the 
bolts are %-in. diameter, and the bolt holes are 1 
in. diameter in the rail and 13-16 x 11-16-in. in 
the splice bars. For the 80-lb. rails the bolts are 
%-in. diameter, and the bolt holes are 1% in. 
diameter in the rail and 15-16 x 13-16-in. in the 
splice bars. The bolts have the Whitworth thread 
and are fitted with hexagon nuts, no washers or 
nutlocks being used, or, at least, not shown on the 
drawings. 

Some notes from the specifications may be of 
interest in this connection. The ingots from which 
the rails are to be rolled must be cast from a 
mixture of the best New South Wales hematite 
and charcoal spiegeleisen, and the chemical com- 
position of the ingots is to be limited as follows: 
Silicon, 0.1 to 0.15 per cent.; manganese, 0.8 to 1 


per cent.; sulphur not to exceed 0.069 per cent.: 
phosphorus not to exceed 0.06 per cent.; carbon to 
be from 0.48 to 0.57 per cent. in 60-lb. rails and 


0.55 to 0.65 per cent. in SO-Ib. rails. The carbon 
percentage is higher than has been usual in 
English practice, and the ores would seem to be 


low in phosphorus. The proportions may be 
varied by the engineer in _accordance with 
the results of the inspection of the blooms 


and rails during manufacture and the tests of the 
finished rails, so as to secure the most’ suitable 
chemical composition. According to the specifica- 
tions the engineer is given considerable power to 
harass the contractor in this matter of chemical 
composition, but unless he is an expert in rail 
manufacture we imagine that he will be slow to 
interfere to any great extent if the contractor 
shows that he understands his business and turns 
out good rails. Rails that require much cold 
straightening will not be accented, and all 
straightening must be done without hammering. 
Each rail must be stamped at the end to show 
from which cast of metal it was made. Certain 
rails from each day’s output will be selected for 
test, and from each of these will be cut a piece 
4 ft. 6 ins. long; this piece being placed head up- 
wards upon iron supports 3 ft. 6 ins. apart. The 
test piece must withstand two blows from a 
weight of 1 ton falling 6 ft., the deflection to be 
not less than 3% ins. or more than 4% ins.; it 
must then sustain one blow of the weight falling 
12 ft. without fracture. The engineer may change 
the tests, the main object being to get rails of the 
highest quality in regard to strength and tough- 
ness. 

The splice bars call for a higher grade of steel 
than is common in this country, being required 
to be made from steel of the same mixture and 
same chemical composition as the rails, while in 
this country the bars are usually of a softer steel 
(with lower carbon percentage) than that of the 
rails. In this particular detail American practice 
is mainly inferior to foreign practice. The bars 
are to be sheared or sawed to length, 
pressed between dies while hot to take out any 
bulge, annealed and punched. The splice bolts 
and the spikes are to be of mild steel, and the bars 
from which they are made are to stand doubling 
cold without fracture, 
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One point of particular importance to the colony 
will be the relation of the prices for rails as sub- 
mitted by the bidders for this contract, to those 
now paid for imported rails, including the cost of 
freight for the latter. It was stated in the colonial 
legislature, however, in answer to a question on 
this point, that there was every reason to believe 
that bids would be submitted showing that rails 
could be manufactured at as low a rate as they 
could be imported. The present price of rails in 
England is £4 10s. to £4 15s. (say $22.50 to 
$23.75) per ton, and the freight rates from Lon- 
don to Sydney are 12s. 6d. to 15s. (say $3 to 
43.75) per ton. The cost of English rails delivered 
would, therefore, be about $23.50 to $27.50 
per ton. As to wages, we are informed that 
laborers are paid 18 to 25 cts. per hour, and 
mechanics about 30 cts. per hour. New South 
Wales, it may be noted, is practically a free trade 
colony. The iron deposits have not been worked 
very extensively, but coal mining is an important 
industry for home consumption and for export 
(some of the coal being exported to the United 
States), and there are large coking plants in op- 
eration. There are, we understand, no iron works 
of any extent now in operation, the field being 
practically open for the new works to get a good 
hold of the general iron and steel manufacture. 

This is the first time, we believe, that a public 
invitation has been given for competitive bids for 
the establishment of manufacturing plants in 
foreign countries by American capital, but such 
plants have in some cases been established as the 
result of private negotiations, the latest and most 
notable example of this being the new locomotive 
works for the Russian government at Nijni- 
Novgorod, which, as noted in a recent issue, are 
to be designed, equipped and managed by Ameri- 
can engineers and American manufacturers. 
This has undoubtedly resulted from _ the 
great success which has: attended the exten- 
sive introduction of American locomotives into 
that country. The same reasons have probably 
had an influence in leading the government of 
New South Wales to offer to American investors 
and manufacturers the present opportunity to es- 
tablish a steel plant and rail mill, and we trust 
that the matter will be taken up here, and that it 
may prove to be practicable and mutually profit- 
able for American capital to undertake this 
enterprise. 


aa 


LETTERS TO THE EDITOR. 


Steel Makers and Chemistry. 


Sir: The voluntary introduction of chemical limitations 
in the revised specification of the Association of American 
Steel Manufacturers, marks an advance that should not 
be passed without notice, and the argument that such 
limitations are valuable and necessary is doubtless near- 
ing a close. 

Arguments as to what the chemical limitations should 
be will now, as heretofore, be in order, and it is to be 
hoped that engineers will give the matter the attention 
which it deserves. 

The eminent authority on steel, Mr. Wm. Metcalf, in his 
new book, ‘‘Steel,’’ calls the impurities of steel ‘‘elements 
of disintegration,’? and brings out clearly how, when 
in sufficient amount, these elements will cause the final 
failure of a structure. Explanations for the failure of iron 
and of iron structures, in the past, have been sought for 
in theories of vibration and shock; had these theories in- 
cluded an investigation of the ‘‘elements of disintegra- 
tion’? in the iron, they would have had more satisfactory 
results. 

During the days of iron structures, but little attention 
was given to its impurities by manufacturers and prac- 
tically none by engineers, so that we may say that iron 
has passed without our really having known it. 

Phosphorus and sulphur are the most common, the 
most dangerous, and the most readily controlled of the 
“elements of disintegration,’’ and it is these two elements 
on which the A. A. S. M. specification has placed limits. 
For boiler and fire-box steel this specification limits both 
phosphorus and sulphur; for structural steel the phos- 
phorus only is limited. 

The question naturally occurs, if a sulphur limit is 
good for boiler plate, is it not also good for bridge steel? 

A much used but now threadbare argument has been 
advanced, that if the engineer took care of the phosphorus 
the manufacturer could be trusted to take care of the sul- 
phur. This argument was doubtless made in good faith 
at first, but increased knowledge has shown that the 
neglect of sulphur sometimes leads to disastrous conse- 
quences. 


No manufacturer will let the sulphur run so high in his 
steel that it will break up when he is rolling it, but 
between this point and safety there is a zone of sulphur 
in which steel will apparently roll and finish all right, 
without visible defects, but be filled with invisible cracks 
which Mr. Thos. Andrews, F. R. S., M. Inst. C. E., calls 
micro-sulphur flaws. 

As sulphur is a hot-shortener it is but natural to 
assume that when steel is cold, sulphur is no longer to be 
feared; well and good, if it has not done its treacherous 
work beforehand. Many failures of steel which have been 
credited to phosphorus, a thorough investigation would 
doubtless have shown to be due to ‘‘micro-sulphur flaws”’ 
alone, or as an able assistant to phosphorus. 

Let us thank the American Association of Steel Manu- 
facturers for having given us phosphorus and sulphur 
limits; not so much for the limits themselves, as for the 
official recognition that limits are good. 

To be sure we must still take, under this specification, 
for railway bridges, acid open hearth, basic open hearth, 
acid bessemer, or basic bessemer, straight or mixed, as it 
may come to us, but in this respect the specifications is 
no worse than many individual specifications, and in the 
fact of having chemical limits, it is far in advance of 
them. A. C. Cunningham, M. Am. Soc C. E. 

Albany, N. Y., Aug. 14, 1896. 


(We reprint the revised standard specifications 
of the Association of American Steel Manufac- 
turers on another page.—Ed.) 
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A Device for Operating a Gate from a Distance by Hy- 
draulic Puwer. 


Sir: In designing the new gravity system of water- 
works recently completed at Astoria, Ore., it was desira- 
ble to use a small reservoir, already constructed, for the 
supply of the low service distribution, although the ele- 
vation of this reservoir was insufficient for a first-class 
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A Device for Operating a Gate From a Distance by Hydraulic 
Pressure. 


fire protection directly from the hydrants, and to con- 
struct the new reservoir at such an elevation as to proper- 
ly supply a higher service, while when connected direct 
with the low service a suitable fire pressure would be se- 
cured. This plan presented the advantages of a moderate 
pressure for ordinary domestic consumption, and an in- 
creased fire pressure when required. The necessity at once 
arose fora means of readily operating the gates between 
the high and low services in case of fire; and it was desir- 
able that these gates,two in number, should be both opened 
and closed from the central fire station. To meet this re- 
quirement the writer, in preparing the plans for the 
werks, devised a governor for a piston lift gate, a print 
of which is enclosed, and which it is believed, will be of 
interest to many of your readers; inasmuch as this 
question of operating gates from a distance is one which 
has attracted some attention, and is often desirable of 
accomplishment, especially in connection with the use of 
stand-pipes and direct pressure for fire protection, and to 
accomplish the specdy closing of large supply mains in 
case of disastrous breaks. ! dm 

The manner of operation and general arrangement of 
the parts is as follows: In the cylinder, N, is a close-fit- 
ing piston, K, which moves in opposition to the spring, G. 
The cylinder, N, has provision for four pipe connections, 


A, B, C and D. Connections B and C freely communicate 


together by way of the inclined port, F, cut around the . 


piston, when the piston is at the lower end of the cylin- 
der. When the piston is raised the opening, C, is closed, 
and the opening, B, has free communication with the 
opening A. The opening D is always unobstructed what- 
ever the position of the piston. A small hole is drilled 
through the piston longitudinally as shown at HB, which 
gives free communication between the two ends of the cyl- 
inder. This hole is drilled of such size as to have a less 
delivering capacity under the pressure at which the gate 
operates, than the small pipe extending from the governor 
to the point from which the gate is to be operated. In 
operating, A is connected with the pressure pipe in which 
the gate is placed, a screen being inserted between the 
main and the governor to prevent the passage of sedi- 
ment; B is connected with the lower end of the gate 
cylinder; C with the waste; D with the upper end of the 


gate cylinder with a tee connection, in one branch of — 


which is connected the line of small service pipe leading 
to the station from which the gate is to be operated. At 
the end of this pipe is placed a stop cock or other conven- 
ient means of opening and closing the pipe. Under nor- 
mal conditions this cock is closed, the water has free 
access from the pipe P through A, HB and D to the upper 
end of the gate cylinder, thus acting on the gate piston 
and keeping the gate closed. There being an equilibrium 
of pressure in the two ends of the governor cylinder, the 
piston remains at the lower end of the cylinder. When 
it is desirable to open the gate, the pipe at the control- 
ling station is opened, releasing the pressure in D, caus- 
ing the piston to be thrown to the upper end of the cylin- 
der, which act closes C, and opens B to the passage of 
the fluid from A, which, acting on the lower end of the 
gate piston, causes the gate to open while the water 
from the other end of the gate cylinder passes off through 
the pipe, O, at the controlling station. By closing the 
pipe at the controlling station, equilibrium is again grad- 
ually restored in the two ends of the governor cylinder 
through the opening, E, when the spring, G, throws the 
piston to the lower end of the cylinder, releasing the water 
from the lower end of the gate cylinder through the open- 
ings and movable port B, C and F, while the pressure 
being again applied to the upper end of the gate piston, 
causes the gate to close. By reversing the connections 
between the governor and the gate cylinder, the gate can 
always be kept open instead of closed while the pipe at 
the controlling station is kept closed. 5 

This governor has operated perfectly from the very 
first, and responds instantly to the opening and closing 
of the cock at the governing station, and the gate 
operates without production of appreciable ram in the 
pipes. A check valve placed in the supply pipe from the 
lower reservoir closes with the back pressure, cutting out 
the reservoir while the fire pressure is on. Z 

Yours truly, A. L. Adams, M. Am. Soc. C. E. 
Astoria, Ore., April 18, 1896. 


The “ Student ”” Grade of Membership in Engineering 
Societies. 

Sir: Some time since I saw in an article in a technical 
journal a refererce to ‘‘Students of the Institution of 
Civil Engineers.’’ Would you kindly inform me and sey- 
eral other young engineers, whether these Students con- 
stitute men yet in college or young graduates out in life, 
and in what manner these Students pursue studies under 
the Institution. Please also let us know if the American 
Society of Civil Engineers has a Student grade, and if 
so, how admittance can be had to it. Very sincerely, 


Hea 
Baton Rouge, La., Aug. 18, 1896. 


[The Student of the Institution of Civil En- 
gineers pursues no regular course of study under 
the Institution. He is simply entitled to attend 
the “Ordinary Meetings,” to use the library, and to 
receive a copy of the published papers of the In- 
stitution; but he has no vote. He must be over 
18 years of age, and be, or have been, a pupil 
under a Corporate Member of the Institution, 
under the English system of apprenticeship, or as 


an articled student of engineering under a practic-— 


ing engineer. He must be recommended to the 
Council by the Corporate Member with whom he 
has served, and unless transferred to a higher 
grade he loses his connection with the Institution 
on reaching the age of 25 years. The annual dues 


are about $10 for a Resident and $5 for a Non- 
Resident Student. The American Society of Civil 
Engineers has a practically similar grade of mem- 


ber in its Juniors. 
than 18 years of age and have had at least two 
years active experience in the practice of some 
branch of engineering, or have graduated from an 
engineering school of recognized standing. He 
loses his connection with the Society upon reach- 


This Junior must not be less 


ing the age of 30 years, unless meanwhile trans-_ 
ferred to a higher grade, His privileges are prac-_ 


- 
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tically the same as those noted for the Student of 
the Institution, and both can have acceptable 
papers published in the proceedings of the so- 
cieties. The entrance fee of a Junior is $10, with 
$10 annual dues for a Non-Resident and $15 for a 
Resident Junior, The purpose in establishing the 
grades of Student and Junior is to enlist the 
young men in the aims of these societies, to enable 
them to profit by the experiences of the elder mem- 
bers of the profession and to give them an op- 
portunity of placing upon record any useful ex- 
periences they may have themselves. It is a val- 
uable connection in both cases for the young en- 
gineer. By addressing the Secretary of the Ameri- 
ean Society of Civil Engineers at 127 East 
Twenty-third St., New York city, any appli- 
cant can obtain the constitution and full informa- 
tion on this head.—Ed.] 


A Peculiar Break in a Water Main. 

Sir: We mail you to-day a photograph showing a pecu- 
liar break in a 36-in pipe line. The point on the line 
where the break occurred is a sandy bottom along the edge 
of Stony Creek, and the leak was notlced for two months 
before we had an opportunity to work at it. Upon un- 
covering we discovered the state of affairs as shown by 
the photograph, which is unsatisfactory so far as showing 


Sand-Jet Effect Upon a Cast-Iron Waterpipe. 


the depth of the cutting of the metal is concerned. The 
pipe was laid in sand free from acids, so that the cutting 
was not due to chemical action. An attempt was made 
to cover the orifice with a patch, as will be noticed by 
the drilled holes, but was not successful, and pieces of 
two pipes were removed to make a complete repair. When 
first uncovered the surface of the orifice was brightly pol- 
ished, and the edges were sharp, showing that the enlarge- 
ment, at least, of the hole was caused by erosion. The 
water carried by this line is reasonably free from sand or 


mineral sediment. Yours truly, 
A. H. Walters, Secy. 


Johnstown Water Company, 

Johnstown, Pa., Aug. 20, 1896. 

(This is doubtless a case of sand-blast action, 
the sandy soil furnishing the cutting material and 
a jet of water escaping from a leak in the joint 
supplying the power. In the ‘Transactions of the 
American Society of Civil Engineers,’ Vol. VIL., 
page 14, will be found illustrated and described 
an almost similar case happening in the Philadel- 
phia Water Department in 1878. In the Philadel- 
phia case referred to the water-pressure was 
about 90 Ibs. to the square inch, and a cast-iron 
pipe %-in. thick was cut through in four days. Mr. 
Walters does not mention the pressure on the 
Johnstown pipe, but as the “blast’”? was in opera- 
tion for at least two months the result is not re- 
markable. Judging from the photograph only 
and the vertical as well as lateral evidences of 
Scour, there may have been several jets at work 
at the same time.—Ed.) 


———————et ee 


THE SEWERS AND SEWAGE FARMS OF BERLIN. 


In August, 1894, the Prefect of the Seine sent a 
French government engineer, Mr. F. Launay, to 
Berlin to investigate the system of sewerage and 
Sewage disposal of the German capital. The re- 
port of this engineer, published in the ‘‘Annales des 
Ponts et Chausees,’”’ of September, 1895, praises 
these works highly. The city has a population of 
about 1,600,000, including the suburbs, and an 
area of 15,586 acres; in 1874 it was without a sew- 
erage system, while in 1894 the total length of 


sewers was 462 miles, and over 22,000 acres of 
land was embraced in the tracts used for purify- 
ing the sewage of the city. The construction of 
the works has been followed by a fall in the death 
rate from 82 to 20.2 per 1,000. “The most surpris- 
ing feature in this great work,” according to Mr. 
Launay, “is the rapidity with which it was 
planned; the methods, once studied out and 
adopted, have been followed without long or futile 
discussion with that force of will, that calm per- 
severance, that strong stubbornness, and, in a 
word, that spirit of discipline which is marked in 
the German character. 

When the government became convinced that 
sewerage works were imperatively needed, it sent 
a commission to France and England to study the 
methods of sanitation practiced in those countries. 
Professor Virchow and Director Hobrecht, of the 
department of municipal works of Berlin, took an 
active part in this work and the latter was selected 
to prepare the plans and build the works. His re- 
port concluded with a statement to the effect that 
it was inadmissible to allow sewage to enter the 
Spree River, which passes through the city, but it 
should be pumped to irrigating fields in the sub- 
urbs; chemical treatment was said to be too costly 
as well as insufficient. 

The city was divided into twelve independent 
districts, corresponding with slight differences in 
topography. Each of these basins was called a 
radial system and was provided in the plans with 
a system of sewers receiving both storm water and 
house sewage, and a pumping station for forcing 
the sewage to the irrigating fields. The part of the 
city south of the Spree as far as the Landwehr 
Canal comprises three systems: System I. is at the 
east, while at the west Systems II. and III, are sep- 
arated by a line running from the Anhalt railway 
station to the Spittel market. North of the Spree 
are Systems IV. and V. To the south of the Land- 
wehr Canal and separated by the Anhalt, Pots- 
dam and Dresden railway stations, are Systems 
Vi. and VII., at the east and west respectively; 
these also take in parts of Charlottenberg and 
Schoneberg, which are connected with the Berlin 
sewerage system by reason of a special agreement 
between the authorities of the cities. System VIII. 
comprises the Moabit district at the west of the 
city, and System IX. extends to the northwest. 
Finally, Systems X., XI. and XII. extend from the 
north to the east around the outskirts of the city. 
The island of Cologne is connected with System 
III. and the island of Berlin with System IV. The 
district adjoining the Zoological Gardens is con- 
nected with System VIII. by a syphon 282 ft. long, 
across the Spree. Systems I. to VIII., inclusive, 
and XII. are now in use; System XI., where the 
district is not yet built up, has not been begun, 
and the remaining two are incomplete. 

The city is situated on a great sandy plain, with 
barely perceptible differences in elevation, and on 
this account the location of the pumping stations 
was a delicate problem. Wherever possible an at- 
tempt was made to select the lowest point in the 
system in order to give the sewers a grade corre- 
sponding with the natural slope of the surface. It 
was also necessary to keep near the public water 
ways in order to make as efficient as possible the 
interceptors which will be explained later. In the 
outskirts of the city, where the length of the force 
mains to the fields was reduced, it was possible to 
adopt less powerful pumps and to reduce in a cor- 
responding measure the expenses of construction 
and operation. In some cases, the solution of a 
site for the stations was determined solely by the 
possession of suitable property for the purpose by 
the city. 

When the location of the pumping station had 
been settled a system of channels was devised, In 
fixing upon the maximum of run-off per second 
from any surface the following assumptions were 
made: Maximum for household waste, 0.054 cu. 
ft.; for rainfall, 0.5; or, together, 0.354 cu. ft. per 
sec. per acre, The sections of the sewers were de- 
termined, according to the Eytelwein formula for 
full pipes. The pumps are all horizontal; and 
some of the engines are compound, controlling two 
pumps, and others are single, with one pump. But 
all the pumps in any one plant are alike in every 
part. The boilers are all tubular, and the buildings 
themselves are handsomely furnished and contain 
lodgings for the inspector and chief mechanic, 


dining-room, baths and places for drying the 
clothes of the workmen. The pumps are all of the- 
piston type; excepting for a relay plant in Sys- 
tem III., where a centrifugal pump is installed. 
The pumps in System IX., recently established, 
are compound machines, making 50 strokes per 
minute, on the Reidler system. 

Each radial system is subdivided into basins, 
each of which has a collector leading to the lift- 
ing plant. The collectors, consequently, have the 
greatest length and the least fall and receive 
throughout their course either the direct drainage 
or the sewage from secondary collectors. The 
primary branches have the heaviest gradients and 
the least section. The depth of the water-line, at 
the head of any collector-system, varies from 4.8 
to 8.2 ft. beneath the surface soil; at the pump- 
well the level is determined by the fall required in 
the system. At the lifting plant all the collectors 
unite in a common trunk, which empties into a 
sand-basin. This basin is essentially a sump, 39.36 
ft. in diameter, divided on its diameter, into two 
equal parts, by a vertical grating of iron bars 
which leave an open mesh about 0.6-in. square. 
The velocity of flow in the sewage is checked by 
the sudden enlargement of the section of channel 
and by the sand,and the grating catches matter in 
suspension, which might otherwise clog the pumps. 
The foot-valve of the pump is placed in the sand- 
basin on the other side of the grating; or where 
the arrangement of the pump does not permit 
this a special channel leads from the sump to the 
suction pipe. 

The sewers themselves, for three-quarters of 
their aggregate length, are made of vitrified clay 
pipes ranging from 84 to 19 ins. in diameter, The 
masonry sewers have an ovoid section varying 
from 2.95 to 6.56 ft. in vertical height. The follow- 
ing table of totals is taken from a full table show- 
ing each radial system in detail: 


Masonry ‘sewers, ‘Tength s.. con. 2.25 oc auanieetercss 471,801 ft. 
Pipe: sewers, length ..5%.5<ciescite ee Some cen 1,909,429 ** 
Waste-weirs, Masonry...... 50,623 ‘* 
Waste-welrey pipe, <2 stcac sits aetee Leas les 13,307 ‘ 


Manholes itp ecclengs os cut.c thloe Soca thelciyaes sid x 2,005 
Inspection shafts 
Sewer inlets 


The sewer-inlets oi catch-basins, are built of 
brick masonry and are located about 200 ft. apart 
on each side of the street, near the curb, They are 
covered with gratings and admit to the drainage 
system all the rain falling upon the streets. These 
basins are cleaned out at regular and short inter- 
vals, and the connection between the basin and 
the sewer is made by a short section of 
pipe closed by a grating which arrests all floating 
matter. 

For the purpose of visiting and ventilating the 
system inspection shafts are placed every 200 or 
260 ft. apart, or wherever the pipe sewers change 
in diameter or in horizontal or vertical direction. 
These openings are 3.1 ft. in interior diameter, and 
are so numerous that the whole system can be in- 
spected, flushed and cleaned. The top of these 
openings is closed at the street surface by a per- 
forated plate; the purpose being to assure air com- 
munication between the sewers and the streets. 
When it is considered that the total capacity of 
the Berlin drainage system is only 5,300,000 cu. 
ft. the importance of this arrangement can be 
better appreciated. During heavy rainfalls the 
sewers are completely filled and the air is forced 
out of the perforated plate with violence; but, on 
the other hand, the accumulation of compressed 
air at the higher points is prevented, and conse- 
quently the drainage back of the water and flood- 
ing of certain districts is avoided. The ventila- 
tion of the sewage system is also an important 
end gained. 

The waste-weirs referred to connect the sewers 
with the nearest natural waterway and are used 
to relieve the sewers in the case of heavy rains. 
The bottom of these discharge pipes is established 
on a level with the tops of the pipe sewers, and at 
the springing line of the ovoid masonry sewers. 
To prevent a flow from the streams to the sewers 
this discharge channel is controlled by valves, But 
as heavy rains are rare in Berlin this relief system 
is seldom used. 

One of the faults of the Berlin system is its 
small capacity, arranged only to perform mean 
duty. The Paris sewers, with their very large sec- 
tion, not only can care for all the water comine 
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to them, but also provide a place for water pipes, 
telegraph and telephone cables and other under- 
ground furniture. In Berlin, considerations of 
economy of first establishment and a reduction in 
the cost of maintenance prevailed. When the 
waste-weirs commence to act in that city it is fig- 
ured that the proportion of household waste to 
rainfall is 1 to 16; and with a water consumption 
of 60 litres (16 gallons) per head per day, the pro- 
portion of excremental matter is 1 to 100. This 
corresponds to a dilutation of 1 in 1,600; a rate 
which descends to 1 in 15,000 when the waste con- 
duits are in full operation. 

The pumping mains, leading to the scwage 
farms, have their upper side buricd about 3.3 ft. 
below the normal street level, and they generally 
follow the undulations of the surface, having air- 
valves at all high points, which are opened daily. 
The diameter of the cast-iron pipe used varies 
from 2% to 38% ft., and riveted i-on pipe is em- 
ployed in crossing streams and railways. 

The house connections in Berlin are worthy of 
note. Building is regulated by a police ordinance 
of July 14, 1874, and by a municipal ordinance of 
Sept. 4, 1874. The police ordinance requires every 
owner of a house to make a connection with the 
sewers, either by a waste pipe or by a special con- 
nection to be used for the water-closets alone. All 
the old privy vaults have disappeared, and it is 
forbidden to build new ones. The house owner has 
six weeks from the date of notice to present to 
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The actual surface of the city drained by the 
present eleven radial systems is about 13,210 
acres; the streets included represent a length of 
314 miles, covering a superficial area of 3,366 acres. 
The total length of all the sewers, on April 1, 1894, 
was 450 miles, not including the relief sewers. 
The number of manholes and inspection shafts 
together was 10,879, and there were 14,204 catch- 
basins. 

The entire service of maintenance, up to the 
limits of the sewage farms, is under an inspector 
having under him a number of special inspectors, 
the latter usually caring for two systems. The 
inspector has under his charge at each lifting- 
plant a chief-mechanic, 3 to 7 enginemen, 2 to 4 
firemen, coal-handlers, etc. For the maintenance 
of the sewers of any system he has from 2 to 4 
foremen with 6 or 12 workmen. Each foreman 
directs three laborers or more, according to the 
district assigned him. A district includes from 
1,000 to 1,200 houses, and from 35,500 to 85,000 
inhabitants; it also includes 151% to 23% miles of 
sewers, with 350 to 550 manholes, 450 to 680 
catch-basins and from 1,500 to 2,000 house con- 
nections. The foreman is responsible for the care 
of tools, the inspection and cleaning of the sew- 
ers, and notes daily the amount of water used in 
cleaning the sewers and the quantity of sand 
taken from them. He examines all the house con- 
nections and ascertains that they are working 
properly; he supervises the regular flushing of 
the sewers and, at night, the cleaning of the same 
from sand. The sewers are generally cleaned 
once in every period of three nights and four days. 
The pipe sewers are flushed once in three days; 
one night answers for the examination of the 
masonry sewers, and for the other three nights 
the pipe-sewers are being cleaned by the passage 
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fourth man manages the rear cable and regulates 
the flow of distribution water for the cleaning of 
the sewer. Usually, three brushes of different 
diameters are used, one after the other, the last 
having the same diameter as the pipe. The sand 
is usually removed from the large sewers at night. 
For this service from 5 to 7 men are required, and 
the deposit is only removed when it acquires a 
depth of about 6 ins. One workman shovels the 
sand into buckets, which are carried ty four men, 
two to each bucket, to the nearest manhole, where 
two other men lift them to the street. 

This somewhat antiquated method of cleaning 
has of late years given way to an automatic 
flushing device. "This is essentially a dam made of 
planks and cut to conform nearly to the section 
of the sewer. This dam is made in sections, united 
by bolts, for convenience in passing it into the 
sewer, and is provided with rollers above and 
below, and is kept in an upright position by a rear 
brace and guide rollers. It acts as a dam and per- 
mits the water to escape under a head through 
the opening at the bottom, cutting away and 
driving before it the sand in the sewer. This de- 
vice is especially servicable in the sewers under 
24% ft. in height into which it would be difficult 
for workmen to enter. A new device, here illus- 
trated, is also being used in clearing the pipe 
sewers on a similar principle. In this the plank 
dam is replaced by a cylindrical dam having a 
section equal to three-fourths of that of the pipe. 
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STANDARD CROSS SECTION OP STREET ; BERLIN, GERMANY. 


the city authorities for approval a complete plan 
of the contemplated sanitary appliances to be put 
in his house; and six weeks after the approval of 
these plans the installation must be completed. 

This installation is controlled by the following 
rules: Every drain-pipe must be trapped and con- 
nected with a pipe carried above the roof or ven- 
tilated by communicating with a chimney; every 
sink must be provided with a grating; water-clos- 
ets must have a water-seal and the pipe is limited 
to a diameter of 2% ins.; upon the direct house 
connections and directly back of the front wall of 
the house and between this wall and an automatic 
valve must be located a water-trap, which can be 
inspected. Rain-water pipes from the roof must 
be provided with a grating and a water-trap, so 
as to retain solid matter coming from the roofing 
And, finally, special authority is necessary to carry 
to the sewers any industrial waste or exhaust 
steam. - 

The municival decree orders that the connec- 
tions. under the pavement are to be built by the 
city at the cost of the proprietors; only the inte- 
rior work can be put in by the latter. The intro- 
duction of water and the sewer connection are ob- 
ligatory, and each house bordering on a sewerage 
system pays a quarterly tax, according to its 
rental value, which is devoted to meeting the in- 
terest on the cost of construction and mainten- 
ance of the sewers. The amount of this tax is 
fixed annually by the administration, and in 1894 
was 1% on the net revenue from the house. 


of a special broom through them. In cleaning the 
larger sewers, two workmen, provided with boots, 
are employed; one of these pushes before him 
with a scraper all the mud, rags, paper, etc., and 
the second workman follows with a broom and 
cleans up the invert. These men usually enter 
at the head of a sewer at 7 a. m., and by 5 p. m. 
arrive at the sump of the pumping plant. During 
this time a third workman follows along the street 
and opens the manhole plates in advance of the 
two below, thus giving them pure air. It is also 
usual to have a man at the grating in the central 
sump to prevent it from bcing stopped by rags 
and paper. 

The flushing is commenced at the highest point 
jn any sub-system. The flushing tank is filled 
from the water mains, after the opening leading 
to the sewer has been closed by a stopper con- 
nected with the street by a chain. The tank is 
emptied at once by pulling out this stopper, and 
the flushing stream flows on down the system. 

The broom-cleaning of the pipe-sewers referred 
to is done in the following manner: A float with 
an oiled cord attached to it is passed down one of 
the manholes into the pipe; to this cord is fas- 
tened a tarred cable fixed to a cylindrical broom 
of ‘“piazzava” fiber which has another cable fixed 
to the other end, so that if one cable breaks the 
broom can be hauled out by the other. Two work- 
men and one foreman draw the broom forward 
by the aid of a reel; another takes away with a 
shovel the sand coming to a manhole, and a 


To keep the open section down and to guide it, 
three heavy balls are made to roll in the bottom 
part. 

The description of the sewage farms comes 
next. As showing the growth of the system 
of sewage irrigation, it is sufficient to say 
that in System I. the mean daily delivery was 
150,000 cu. ft. in the year 1880-81; in 1893-94, the 
same system delivered 500,000 cu. ft. daily. In 
the same period the flow from System IV. in- 
creased from 230,000 to 1,253,856 cu. ft. per day. 
It is interesting to compare the quantity of water 
actually distributed in the city by the municipal 
service and the quantity sent by the pumps to the 
sewage farms. In the year 1893-94 the pumps 
delivered 2,240,000,000 cu. ft., or 16,800,000,000 
gallons of sewage water; about 28 gallons per day 
per inhabitant. During the same period the aver- 
age of water distributed from the city mains was 
18 gallons per head per day. The extra 10 gallons 
came from the rainfall and water from industrial 
establishments originally obtained from wells or 
from natural streams; and included in this was 
the solids from the houses. : 

The natural conditions of the soil acquired by 
the city of Berlin for its sewage farms are far from 
presenting the most favorable qualities for purifi- 
cation purposes. The sandy dunes are less perme- 
able than the gravels of the Valley of the Seine, 
and they rest upon an impervious bed, located at a 
light depth below them. In fact, the filtering bed 
is less than 38.3 ft. deep at some places and at no 
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point exceeds 5 ft. The land acquired is in two 
groups; the first is to the northeast of Berlin and 
about 1.8 miles from the edge of the city; the 
second lies to the south and is about 7.2 miles dis- 
tant. Of the whole 22,230 acres included in these 
fields, about 78% is represented by irrigation fields. 
The remainder is taken up by courts, gardens, 
parks, woods, roads and buildings. Of the total 
surface, about 70.38% is drained; or 96% of the 
irrigation area proper. This preliminary drainage 
is an absolute necessity, owing to the light depth 
of the filtering bed. 

The distribution of sewage over these fields is 
controlled by a system of cast-iron mains with 
gates, and secondary conduits, some in pottery 
and most of them in the form of open drains, bur- 
ied at least 1.6 ft. and having suitable fall. The 
principal conduit, leading from the pumping sta- 
tion, abuts at some point on the farm and ter- 
minates in a stand-pipe of the same diameter as 
the pipe. The branches of the distribution pipes 
terminate at high points and are closed with 
valves, the diameter of the pipe descending to 10 
ins. There are about five of these valves to every 
Y47 acres of irrigated land, and the pipes end in 
“swan-necks,” with the escaping water falling 
into a circular basin or into trenches. At some 
places the pipes empty into a rectangular basin, 
18 x 40 ft., 6% ft. deep. These basins deposit the 
sand and the water in them is made to pass 
through facines which catch all matter held in 
suspension. i 
' The beds for “running culture,” or for cereals, 
carrots, potatoes, beans, fruit trees, etc., are ar- 
ranged as at Gennevilliers (Paris sewage farm; see 
Engineering News, Aug. 25, 1895), in ridges and 
furrows. The furrows are from 65 to 98 ft. long; 
have a width of from 12 to 18 ins. and their depth 
is from 18 to 40 ins. The ridges thus formed are 
from 8 to 5 ft., c. to c.; they are generally united 
in great beds, 20 to 30 ft. on a side and in series 
of six, with a small dike around them. 
The prairie or grass beds are usually 200 ft. long 
by 130 to 160 ft. wide, and they are watered for 
three or four hours every three days. Certain 
other basins are set apart for winter use, or for 
filtration only, no kinds of cultivation being at- 
tempted. These basins receive the water in suc- 
cessive beds from 12 to 18 ins. deep, kept in place 
by dikes. 

The experience with the Berlin sewage farms, as 
at Gennevilliers, proves that there is no burning 
out of the soil, no swamp-formations, and no 
necessity for reducing the doses of sewage water 
at the end of a certain time. 

Periodical and methodical analysis will show the 
constancy of the effluent, or purified sewage, as 
being clear, pure, inodorous and free from micro- 
organisms. No epidemic has justified the sinister 
predictions of the adversaries of sewage farming. 
The health of the people living on these irrigated 
fields, carefully controlled by the administration, 
is always excellent, and the city of Berlin has not 
hesitated to establish homes for convalescents 
upon these fields; one at Blankenburg, for 40 
women; another at Heinersdorf, for 40 men; a 
third at Malchon, and a fourth at Blankenfelds. 
These asylums are recommended by the physicians 
and are well filled. 

As to cost, the following items are interesting: 
The mean daily wages paid to the workmen are 48 
to 60 cts., with lodging, to the foremen of irriga- 
tion; 24 to 43 cts. to the workmen who instead of 
lodging receive 3,000 kilos. (6,600 Ibs., or 110 bu.) 
of potatoes per year, or the land for cultivating 
them, The occasional laborers receive 36 to 60 
ets.; the women, 19 to 24 cts.; and workmen 
caring for the fruit trees receive 60 to 72 cts. per 
day. Work is sometimes given as a task, and in 
this case the daily wages are increased 20 to 50%. 
At certain points the field work is done by va- 
grants taken from the houses of correction in Ber- 
lin, sent to the fields under guard and lodged in 
barracks. 

The cost of managing the sewerage system in the 
city of Berlin, for the year 1893-94, was about 
$14,000; of which $12,900 was for the personneland 
the remainder for sundries. In addition to this 
sum $820 were spent for gaging and $1,565 were set 
aside for the hospital for sick or injured work- 
men. The aggregate cost of operating the several 
radial systems, for the same year, was about 
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$246,000. The average quantity of water taken 
from each house, ete., for the year 1893-94 is 
shown in the following summary of a detailed 
table for each radial system: 


Total quantity sewage pumped pr year, gals.16,348,000,000 
Total houses connected with sewers....... 22,611 


Sewage water per day per house, gallons .. 1,979 
Total number of inhabitants ............. 1,591,791 
Sewage pumped per day per head, gallons. . 280 
Cost of operating, per head, cts. ........+. 14 
Cost of pumping per 1,000 gallons, cts... 0.984 
Total of sewer maintenance and pumping, 

1,000) gallons, CtSi) .... secs ieee ce cence 1.352 


The total quantity of sand and refuse matter of 
all kinds taken from the drainage system in one 
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Cross Section. Longitudinal Section 


ent taken from the vegetable and fruit farms, the 
grass lands, and finally from the winter outflow: 
(Parts per 100,000.) 
;——E fluent, from——, 
Vege- 
table Grass Winter 


; Sewage. farms. land. o’tfl’w. 
Dry FORIAUG <..0'-nct0.0 a0 65.00 70.00 80.00 115.00 
Loss on ignition ...... 18.00 10.00 10.00 22.00 
Residium; ignition test 47.00 60.00 70.00 93.00 
ATNITRONIA » opis os os sae.» 6.50 -10 .30 1.70 
WETTER eee aes eae 6 Roby 14 1.00 1.35 
DN GIACGN cies in ele) sale «s/s <0 Sosnee £4.00 © 12:00: 1.60 
Phosphoric acid ...... rit hg e- * -10 14 
Sulphuric. acid’ ........ 2.60 LOGY 20 « Miwaran 
CRIGTING Maes vcsc case ons 13.00 15.00 17.00 382.00 
OURS a lsietciosiy alt| ele ha: 4.00 200 te ve a state 
BOGS arse siieiaisls « died fae © 12008) 16.00. 2 oes « tia 
Bacteria, per cu. em...100,000,000 23,000 50,000 60,000 


The total expense of the joint construction of the 
drainage system of Berlin, up to March 31, 1894, 
was about $22,000,000. Of this about $14,900,000 
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Cross Section. Longitudinal Section. 


DEVICE FOR CLEANING SEWERS AUTOMATICALLY. 


Oval Sewers. 


year amounts to 130,000 cu. ft. taken from the 
sumps at the pumping station, and 299,000 cu. ft. 
taken from the masonry and pipe sewers; a total 
of 429,000 cu. ft. In relation to the total quan- 
tity of sewage water pumped and other solid 
matter taken from the sewers and the sumps at 
the pumping-station the dilutation is as about 1 
to 5,000. The amount of solid matter still left in 
the sewage after passing the pumping-station is 
given in the table of analysis below, as 65 parts 
per 100,000. 

The improved drainage of Berlin has had an 
undoubted beneficial effect upon the health of the 
citizens; and while other factors have assisted in 
bringing about this better condition, the drainage 
system seemingly stands first in potency, as is 
shown by the following table: 


F 4 
Sa 3 og 3 
nS ns 
o, et fom oo 
Soe Ra Son = ot 
Oe) aes oZo AS 
AoBe eS SOB LPS 
-2oO ~~ ~2® hn 
Year. saa on 6An on 
a Ei Zz = 
30.0 . 11,968 28.9 
30.2 . 14,100 26.6 
32.9 15,895 24.4 
29.8 17,395 25.6 
29:7 17,955 21.8 
29.5 18,479 20.3 
27.5 18,984 23.0 
29,7 19,898 21.5 
27.2 wes 2, g0a0 fe0Lo 
25.9 . 22,012 “20.2 


Each year the city prepares new land with a 
view to irrigation; by leveling the surface, tracing 
out and digging the ditches “and irrigation 
trenches, by building dikes, limiting the beds or 
basins, and by building roads, etc. Over almost the 
whole irrigated area the initial drainage of the 
subsoil is considered very important and abso- 
lutely necessary, so as to obtain a filter of suffi- 
cient depth. The drains are made of terra cotta 
pipe, 2% to 2% ins. in diameter and %-in. thick, 
placed end to end and united by sleeves of terra 
cotta. The water enters at the joints and the lines 
of drain-pipe are laid about 2614 ft. apart and they 
are sunk 5.8 ft. below the surface of the soil; and 
all abut upon a main drain, about 4 ins. in di- 
ameter, leading to an open ditch. Of the total 
22,230 acres owned by the city a little more than 
one-half is now regularly farmed. Some of this 
land is rented out by the city at a rental of about 
$20 to $23 per acre, when irrigated; and at $8 per 
acre when not irrigated or prepared. The total 
amount of sewage water delivered, in 1893-94, 
upon 11,542 acres was 16,791,017,000 gallons. This 
corresponds to 1,455,000 gallons per acre per year, 
and to about 4,000 gallons per acre per day. The 
total monthly flow oscillates between a maximum 
of 1,578,859,000 gallons in July and a minimum of 
1,192,070,000 gallons in April. 

The table below gives the chemical composition 
of the sewage taken as it comes upon the farm 
from the pumps, and three specimens of the efflu- 


Pipe Sewers. 


went for the drainage system and $7,100,000 for 
the sewage farm, about $4,000,000 of the latter 
being for the cost of land. 

The radial Systems I. to X. and XII., excepting 
the suburbs of Charlottenburg and Schoneberg, 
include 22,151 houses, of which 22,091 are drained 
and united to the drainage system. The corre- 
sponding population is 1,563,938 and the amount of 
sewage removed annually is 16,791,017,000 gallons. 
From these elements we may arrive at the follow- 
ing conclusions: The cost per inhabitant has been 
$13.54, of which $9.15 were for the drainage sys- 
tem, and $4.39 for the irrigation fields. 

The annual cost of administration and main- 
tenance, the clearing and care of the sewers, 
pumps and machinery, is $337,000; the main- 
tenance of the sewage farms costs annually $510,- 
000; interest upon capital amounts to $1,046,000, 
a total annual cost of $1,893,000. The revenue 
from 22,091 houses amounts to $732,000, and the 
revenue from the products of the sewage farms is 
$446,000; a total of $1,178,000. The difference of 
$715,000 between expenses and revenue is covered 
from general receipts of the municipality. 

The author concludes by comparing Berlin with 
Paris, as follows: Berlin has not quite 23,000 
houses to 1,563,938 inhabitants; while Paris has 
82,500 houses to 2,500,000 inhabitants; amounting 
to an average of 70 persons per house in Berlin 
and 30 per house in Paris. In Paris, the daily out- 
flow of sewage water is 105,700,000 gallons, of 
which the excremental matter would amount to 
832,000 gallons, or 0.78%. In Berlin, the daily vol- 
ume of sewage is 45,440,000 gallons, of which the 
solids represent 520,000 gallons, or 1.14%. While 
the filtering soil on the Berlin sewage farms is 
thin, less permeable and only permits an average 
dosage of 4,000 gallons per acre per day for the 
whole year, the deep sandy soil of the Valley of 
the Seine will admit of a dosage of some 11,400 
gallons per acre per day. 
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A NEW SINGLE-ACTING COMPOUND HIGH-SPEED 
ENGINE. 


We reproduce from ‘‘Engineering” an illustration 
of a new vertical single-acting compound high- 
speed steam-engine, built by the Brush Electrical 
Engineering Co. (Limited), of London, under 
patents of their chief engineer, Mr. J. S. Raworth. 
It is designed especially for direct coupling to a 
dynamo. Referring to Fig. 1 it will be seen that 
the high and low pressure cylinders are mounted 
tandem, the former, which is on top, receiving 
steam on the up-stroke, and the latter on the 
down-stroke. Steam is admitted to the upper cyl- 
inder by a Corliss valve, and another Corliss valve 
performs the somewhat complex function of trans- 
ferring the steam exhausted from the high-pres- 
sure cylinder partly directly into the low-pressure 
cylinder and partly indirectly through the re- 
ceiver, and also exhausts the steam from the low- 
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pressure cylinder. Fig. 2 is a horizontal section 
through the center of the valve chests and Fig. 3 
a cross section of the chest showing the three 
parts covered by the low-pressure valve. Figs. 4 
and 6 are diagrams taken respectively at full load 
and at half load, and Fig. 5 is a diagram of the 
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Fig.5.Receiver Diagram, 


Fig,6.Diagram at Half Load. 
Patented 


Fig.|. Vertical Section of Engine. 

High-Speed Single=Acting Compound Engine. 

by J. S. Raworth. Built by the Brush Electrical Engi- 
neering Co., London. 


receiver pressure at full load, on double the scale 
of the steam diagrams. 

The bottom of the low-pressure cylinder is al- 
ways open to the exhaust, while the upper portion 
of the high-pressure cylinder is in full communica- 
tion to the receiver, except for a short time when 
the piston is near the upper end of its travel. Hach 
cylinder has in its wall a ring of holes which acts 
as a supplementary exhaust. The upper holes, 
however, pass very little steam, because the pres- 
sure in the cylinder when they are opened is prac- 
tically the same as that in the receiver. The lower 
ring of holes serves to drain the water out of the 
low-pressure cylinder. The high-pressure valve is 
operated by an eccentric under the control of a 
shaft governor, while the low-pressure valve is 
worked by an eccentric with a fixed stroke. The 
mechanical details of the engine contain a num- 
ber of novelties, the leading idea being to render 
every part capable of being handled and _ad- 
justed by a mechanic of limited skill so that 
minor repairs may be made without calling in 
outside assistance. 
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A SPLIT SLEEVE FOR MAKING CONNECTIONS WITH 
WATER MAINS IN PLACE. 


The following information regarding a special 
casting used for making 4, 6 and 8-in. connections 


Longitudinal Section. 


> 
Cross Section . 


Split Sleeve For Making Connections With Water [Mains 
in Place. 


with 16-in. or larger mains without cutting the pipe 
to insert an ordinary tee was furnished us, together 


with the print from which the illustration is made, 
by Mr. Wm. R. Hill, M. Am. Soc. C. E., Chief En- 
gineer and Superintendent of the Syracuse Water- 
Works: 


The device is simply a split sleeve with a branch open- 
ing. After the main has been partly emptied of water a 
circular hole of the desired size is cut in the side of the 
pipe with a chisel. The split sleeve is then bolted on the 
pipe, and the lead joints are made, completing the con- 
nection. 

The advantage of this is that the work can be done 
much quicker and cheaper than to insert a tee. It is un- 
necessary to entirely empty the main of water, so that 
there can be no delay if the gates do not entirely shut 
off the supply as there would be if you were to insert an 
ordinary tee, in which case the difficulty is often in- 
creased by the inability to entirely shut off a section on 
account of leaky gates. 

The trouble of breaking a length of pipe and cutting a 
new piece to fit in is avoided and there is a saving of two 
lead joints, a sleeve, and the pipe which would have to 
be broken. It makes a very substantial connection, in 
fact a split sleeve tends to strengthen a main. 

On the inside of the sleeve there is a bead to hold the 
hemp, which will insure an opportunity to make a good 
joint. I would recommend this bead to be on all ordinary 
sleeves as it will help to make better joints. 


On inquiring of Mr. Hill whether he had made 
use of tapping machines and if so whether he con- 
sidered this device superior to them, he replied: 

We have several connections that were made by a 
pipe tapping machine. They have caused us a great 
deal of trouble and we have been obliged to abandon 
many of them. The split sleeve with the branch was first 
used at places where the connections made with the tap- 
ping machines were defective. We found the split sleeve 
to work so nicely that we have adopted them for general 
use. 

I do not wish to be quoted as condemning the machine 
made joint. I think that they could be strengthened 
and improved. Our trouble with them is perhaps due 
to the high pressure. We had them under 95 lbs. They 
might be all right under a moderate pressure. How- 
ever, aby company or department that could not afford a 
tapping machine would find it an advantage to use the 
split sleeve with the branch opening. 
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WATER CONSUMPTION THROUGH METERED AND UN 
METERED TAPS AT LEXINGTON, KY. 


A striking argument in favor of the meter sys- 
tem is presented by the accompanying table, 
showing the water consumption through metered 
and unmetered taps at Lexington, Ky., for the ten 
years, from 1886 to 1895, inclusive. The use of 
meters has rapidly increased in the period until 
now about 90% of the taps are metered, The ta- 
ble was sent to us by Mr. S. A. Charles, Receiver 
of the Lexington Hydraulic & Manufacturing Co. 
Mr. Charles: comments on the table as follows: 

We have had some large consumers both on metered and 
unmetered taps; who have been quite irregular in their 
consumption, which accounts for the discrepancies in 
the average; still, the statement points to a constant in- 
erease in waste on unmetered taps and a constant de- 
crease on metered taps, and the final average, showing & 
proportion of more than 4 to 1, may be safely relied on as 
being less than the present ratio of consumption between 
metered and unmetered taps. 

Water Consumption Through Metered and Unmetered Taps 
at Lexington, Ky., from 1886 to 1895. 


Ay. 

Metered consump- No. Unmetered con- 
Av.No. | tion, anOt sumption 1 
Year. taps Av. per me- Average 
metrd, Total. meter. tered Total. per tap., 
1886.. 383 11,738,610 355,715 2388 125,706,640 528,17) 
1887.. 108 25,287,938 245,514 264 134,150,447 508,161 
1888.. 209 28,971,068 143,402 271 146,237,405 539,621 
168,479,683 631,011 


1889.. 344 42'648'450 123,976 267 


1890.. 486 75,576,000 155,494 254 209,215,285 823,682 
1891.. 659 89,231,348 135,404 239 198,928,352 832,336 
1892.. 829 82,642,500 99,689 230 219,229,118 953,170 
1898.. 942 84,486,750 89,688 216 255,053,826 1,240,990? 
1894. .1025 85,349,250 83,267 217 262,645,590 1,210,348? 
1895. .1100 105,771,750 96,161 223 304,893,045 1,367,2782 


Ay. ten years, 152,531 Av. seven years, 688,023? 


1These amounts are determined by deducting from total 
amount pumped the amount used by city, which can be 
closely approximated, and the amounts used through me- 
ters. 

2In these years 1893, 1894 and 1895, a large and un- 
known amount of water was used in settling earth filling 
in public sewers, and the grand or general average for un- 
metered taps is therefore based on average of preceding 
seven years. 
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A GERMAN SYSTEM OF METAL STAIR CONSTRUC- 


TION. 
The demand for fireproof construction in 
all details of modern buildings and _ the 


necessarily ornamental role which stair- 
cases play in buildings of architectural pre- 
tensions, has developed the problem of designing 
stairways into an important study. In Engineer- 
ing News of April 16, 1895, the general problem 
of stair design was discussed in considerable de- 
tail, and in the accompanying illustrations a type 
of metal stair construction is shown which can be 
profitably studied in connection with this general 
article. The construction illustrated is of Prussian 
invention, it being marketed and controlled by the 
Joly Iron Works of Wittenberg, Saxony, which 
also holds American patents upon the construc- 
tion. For the matter from which the illustrations 
have been prepared we are indebted to the firm 
named. 

Fig. 1 explains the general construction of the 
stairs quite clearly. The stringers aa’ consist of 
parallel wrought iron bars and are braced by sim- 
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Fig. 1.=-=Section Showing Construction of Joly Metal Stair 
System 


Joly Iron Works, Wittenberg, Saxony, Manufacturers. 


ilar bars dd’ which extend to support the tread. 
The separators b b’ act as stiffening members, and 
by means of the interior bolts c hold the whole 
structure together. The risers, which serve merely 
to cover the open spaces, are made of sheet or 
cast-iron wrought in ornamental patterns. They 
are rabbeted into the separators and have pro- 
jections to which the treads are fastened. The 
treads consist of iron plates covered with wood or 
may be entirely of stone, and are ornamented as 
may be desired. The railing posts may be fastened 
to the stringers or the vertical bolts may be made 
long enough to screw up into the posts. 

A. modification of this simple design is shown 
applied to a winding stairway in Fig. 2. This il- 
lustration shows the light and handsome appear- 
ance of the stringers presented by the structural 
design alone or with only the simplest ornamental 
finish. In Fig. 3 the adaptability of the construc- 
tion to profuse ornamentation is shown. 

Besides the designs shown, we have received 
from the manufacturers, circulars showing a 
number of other very graceful and pleasing de- 
signs, which lack of space prevents us from re- 
producing, but which could be studied with profit, 
we are sure, by every architect or engineer in- 
terested in metal staircase designing. We pre- 
sume any of our readers can obtain copies of these 
circulars by addressing the manufacturers. 

Among the claims for these stairs are the con- 
structional advantages of having all the tension 
members of wrought iron, and the total disuse of’ 
splices, bolts and rivets, which detract from a 
neat appearance. It is also claimed, and quite 
justly, that the stairs in their simplest form pro- 
duce a decorative effect. The construction is fire- 
proof, or rather non-combustible, since the risers 
are solid, and the tread even when of wood has a 
solid iron plate underneath it. According to a 
circular published by the manufacturers, the con- 
struction has already successfully withstood fire 
in a burning hotel, and is accepted as a fireproof 
design by the local officials of Wittenberg. 
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IMPERMEABLE COVERING FOR STONE ARCHES. 

In the “Revue Generale des Chemins de Fer,” 
for July, 1896, Mr. Leon Malo treats of asphalt 
as a protection to stone arches against the infil- 
tration of rain-water. From a general point of 
view the material used for such protection, says 
Mr. Malo, should be permanent in character, ab- 
solutely impenetrable to moisture and it should 
be slightly elastic so as to conform without rup- 
ture to the inevitable movement of masonry in its 
normal settlement under construction. This cov- 
ering should also be able to support, without crack- 
ing, considerable weights which must be placed 
upon it. 

In his opinion, asphalt alone, of all available 
materials, possesses the properties required, and 
it has been so used for a considerable time. Mr. 
' Malo, however, warns engineers that asphalt must 
be employed intelligently for this purpose, and he 
proceeds to describe the difference between mere 
bitumen and mastic asphalt; and it is the latter 


FIG. 2.==VIEW SHOWING WINDING STAIRS CONSTRUCTED ON JOLY SYSTEM. 


he recommends for the use here referred to. The 
peculiar properties of this mastic asphalt are: 
That its tenacity is considerable; once cooled it 
adheres with great firmness to a properly pre- 
pared surface, and properly spread in a thin bed 
it will completely preserve the surface beneath 
from moisture. When mixed with a certain pro- 
portion of gravel, according to the use intended, 
it becomes very hard and presents an extraor- 
dinary resistance to wear. 

The surface to be protected should first be cov- 
ered. with a bed of cement, smoothed with a 
trowel. The maximum inclination of this surface 
should not exceed 45°. When this cement is dry, 
pure mastic asphalt, that is without sand, is poured 
upon this cement in a bed from 10 to 20 mm. (2-5 
to 4-5 in.) thick, acording to the importance of the 
work. This asphalt is spread over the cement at a 
temperature of 150° to 160° C. If the adjacent 
Surface is still wet the water will at once be con- 
‘verted into vapor, and this vapor will escape in 
bubbles leaving voids below the asphalt terminat- 
ing in an extremely fine vent. If it is impossible 
to wait until the cement bed is perfectly dry be- 


fore applying the asphalt these bubbles can be 
smoothed down and the vents closed by applying 
a hot iron. When the asphalt is cool and hardened 
care should be taken, in filling over it, to first em- 
ploy only small material, as large stones thrown 
upon it will crack the thin crust. 

Surfaces inclined at a greater angle than 45°, 
or even vertical surfaces, can be protected in like 
manner by using greater care. In covering these 
steep surfaces the cement coating is purposely left 
rough and this surface should be _ perfectly 
dry before the asphalt is applied. Bitumen 
is then heated in a kettle to 180° to 200° C., and 
spread with a brush over the sides to be pro- 
tected, but with as thin a coating as is possible. 
Upon this the mastic asphalt is spread with a 
trowel, or a batten of wood, as in the case of or- 
dinary mortar; but care must be taken that the 
asphalt is kept in place and smoothed down until 
it is sufficiently cooled to prevent running. This 
is delicate work, but when executed with com- 


FIG. 


petent workmen and materials of the proper 
qualities it presents no serious difficulties. 

Mr. Malo says that 385 years ago he built a 
dwelling house upon the side of a hill of calcare- 
ous rock, deeply fissured and filled with water at 
every heavy rain. The foundation wall entered into 
this soil for 20 ins. and the outside of this wall and 
the entire area covered by the house was spread 
with a l-in. coating of mastic asphalt and sand. 
The house has always been dry from bottom to 
top, though the foundations, during heavy rains, 
are surrounded by a sheet of water from the rain. 

The practical employment of asphalt as a cov- 
ering for the arches of railway bridges dates from 
about 1858, when Mr. Jules Michel made the first 
experiments upon the viaducts of the Western 
Railway of Switzerland. About 1875 the Western 


Railway of France began to use a. bi- 
tuminous covering and 100,000 sq. m. of 
this material have since been put in place, 


Upon the Paris, Lyons & Mediterranean 
Ry. the viaducts built in 1848 had been pro- 
tected by a coating of cement; but at the end of 25 
years this cement had cracked and it was re- 


placed at great expense, in 1875-78, by asphalt. 
Other railway corporations adopted the new sys- 
tem and the State also used asphalt largely in the 
protection of its fortifications. Altogether, says 
Mr. Malo, the area now protected by mastic as- 
phalt aggregates 30,000 sq. m., and, as far as he 
can learn, no case of failure has been reported. 

On the Eastern Railway of France, between 1887 
and the present date about 35,000 sq. m. of the 
mastic asphalt have been applied to their masonry 
bridges, and Mr. Malo gives some of these as ex- 
amples of the work done. The pure asphalt coating 
used is generally 15 mm. (.675 in.) thick, smoothed 
with a trowel and following the undulations of 
the extrados of the arches. The water accumu- 
lates in the hollow over each pier and is led 
through the arch by a metal tubing. Transversely 
the pure asphalt coating was carried up vertically 
on the inside of the side walls and at the top was 
connected with a footway of greater thickness 
made of asphalt and sand or gravel. 


3.-=-VIEW SHOWING ADAPTABILITY OF JOLY STAIR SYSTEM TO ORNAMENTATION, 


As the result of experience Mr. Malo thinks it 
would be better to apply the asphalt coating in 
two beds of 10 mm. thickness each instead of in 
one coating of 20 mm. He finds it exceedingly 
difficult to insure dryness in the under coating of 
cement, and the escaning moisture will almost 
inevitably produce the bubbles and vents before 
referred to. These vents are very minute, but if 
sufficiently numerous they will destroy the im- 
permeability of the coating. For this reason he 
recommends that the first coat be applied as thin 
as practicably possible, and that a second coat- 
ing of hot mastic asphalt will then absolutely 
close the vents left in the first. It is also essential 
that every precaution be taken to prevent the 
moisture from penetrating between the asphalt 
and the bed upon which it rests. In turning up 
the coating against a vertical side wall it would 
be well to cut a groove in the vertical wall bevelled 
from 20 mm., the thickness of the asphalt, to noth- 
ing at the bottom. This precaution adds some- 
what to the expense, but it contributes in a very 
considerable degree to the durability and com- 
plete impermeability of the covering. 
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A CAVE-IN OF A SEWER is feared at Long Island 
City, N. Y., as the engineer of the Improvement Commis- 
sion, Mr. Van Alst, has reported that an examination of 
the new large Broadway sewer revealed the fact that the 
bricks were falling from the top of the arch and that fuNy 
300,000 had already fallen. It was only a matter of time, 
the engineer reported, when the sewer would cave in, and 
in its present condition it is very dangerous. A committee 
was appointed to look into the case, the work having been 
done and paid for by the former Improvement Board. 

INCREASED TRAFFIC ON THE ERIE CANAL is re- 
ported by State Statistician Ansel E. Wright. During 
August more coal was brought into Rochester in one day 
than in an entire week in 1895. From the opening of the 
canal to Aug. 20, 1896, 1,244 boats cleared fram Roches- 
ter, aS compared with 1,042 boats in the same period 
in 1895, and 905 boats in 1894. Detailed statements: show 
that to Aug. 23 the increase of receipts and shipments 
at Rochester amounted to 60% over the same period of 
last year. But while the canal business is thus increas- 
ing, Mr. Wright intimates that the railways are losing 
a corresponding amount of trade; for while the canals, in 
1895, only carried 58.7% of the total receipts of grain at 
New York, he expects the canal shipments of 1896 to exceed 
those of 1894, when they carried 944% of all the grain 
sent to New York. Every available canal boat is now 
being pressed into service. 
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SUEZ CANAL TRAFFIC, for 1893-94-95, is given as 
follows in the late report of the British directors of the 
Suez Canal company: 

1893. 1894. 1895. 
BOOP WEE 3,841 3,352 3,434 
Gross tonnage ..... . 10,753,798 11,288,855 11,833,637 
Net tonnage .... 7,659,068 8,099,175 8,448,383 
Transit receipts ...franes 70,667,361 73,776,827 78,103,717 

Of the ships using the canal, Great Britain owns about 
2,400 out of the total, and Germany, France and Holland 
come next, in the order given; though German ships have 
increased from 272, in 1893, to 314, in 1895. This canal 
was opened to traffic in 1869; in 1872 1,082 vessels passed 
through, with a gross tonnage of 1,744,481 tons, yielding 
transit receipts of 8,993,732 francs. In 1880 the number 
of vessels rose to 2,026, and: in 1882 to 3,198, and since 
the latter date the number has never fallen below 3,000. 
But while the mean net tonnage per vessel was 1,071, in 
1872, this mean tonnage was 2,460 in 1895. The average 
duration of yoyage is now 18 h. 44 min., for vessels 
navigating by night as well as by day; and the average 
for all vessels is 19 h, 18 min. In 1895 3,266 vessels 
navigated the canal by night and day. Since April 15, 
1890, vessels drawing 25 ft. 7 ins. have been permitted to 
pass through the canal. 


Vessels .... 


THE BAZIN “ROLLER-STEAMER” has been launched 
at Paris. This craft is essentially an iron box 120 ft. 
long, 40 ft. wide, and 5 ft. deep, mounted upon six len- 
ticular hollow disks or rollers, each 30 ft. in diameter and 
sinking into the water 10 ft. The machinery, of 750 HP., is 
contained in the box, and operates a screw and the six 
rollers, which latter pierce the box. M. Bazin expects 
his strange looking ship to roll over the water instead of 
cutting through it, and aims primarily at a vast increase 
of speed and an economy of fuel. He also asserts that 
its stability will be greater and the craft safer against 
danger at sea, as two rollers would keep it afloat. He 
proposes to navigate his ship down the Seine and across 
the Channel at an estimated speed of about 30 miles per 
hour. & 
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THE EXPLORING STEAMER “FRAM?’” has arrived 
safely at Skjervoe, near the North Cape. The captain 
telegraphs that he drifted to latitude 85° 57’ N., almost 
as far as Dr. Nansen traveled after he left the ‘‘Fram,’’ in 
August of 1895. All were well on board, and a deepest 
sounding of 18,110 ft. and a lowest temperature of 52° 
below zero are reported. 
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A FLOATING STATION for the U. S. Life-Saving Ser- 
vice is to be anchored in Boston Harbor. It is a triangular 
eraft, 100 ft. long, 33 ft. beam at the stern and 12 ft. 
deep. The lifeboats are swung inside, on each side of an 
opening 20 ft. wide which extends inward from the stern 
for a distance of 30 ft. This is roofed over and here 
the bor.s can be easily launched, the vessel being an- 
chorea by the bow so that the boats will row off under 
the lee of the floating station. The vessel was designed 
by Mr. Kimball, Superintendent of the U. S. Life-Saving 


Service. 
STA SES Be 


THE AIR-SHIP OF CHARLES H. LAMSON made a 
very successful ascension at Portland, Me., on Aug. 20, and 
aerial experimenters declare his achievement the greatest 
step yet made towards solving the problem of aerial navi- 
gation. The-‘‘air-ship’’ used was really a box-kite made 
of two oblong boxes, parallel to each other and connected 
at the middle. It is the Hargrave ship with improve- 
ments by Mr. Lamson, tending to improve the steering 
qualities by hinging the rear cells of the boxes, etc. 
The ship was provided with a dummy weighing 150 lbs, 
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seated in the car; it was secured by a line tested to a 
pull of 500 lbs., and when the forward end was slightly 
lifted and a short run taken it ascended steadily and 
safely to a height of about 600 ft. At this point a sudden 
gust of wind broke the cord and the ship sailed on for 
about half a mile and then gently descended. Had a 
man been in the car to attend to the steering apparatus 
Mr. Lamson claims it would have safely ascended to a 
still greater height, and as easily descended. 
Dee 

AN AIR SHIP OR NAVIGABLE BALLOON is being 
built by Cusab Bros., of Walkerton, Ind. The balloon is 
cigar-shaped, 15 ft. long and 4 ft. diameter, with one 
propeller at the rear and two at the front. A car is sus- 
pended below the balloon. 


> 
TWO MAIL-COLLECTING AND SORTING WAGONS 
are being built at Hartford, Conn., for the post office 
service. Each wagon has a body 12 ft. long by 5 ft. 
wide, and 61% ft. high, which is fitted with all conveniences 
for sorting, cancelling and pouching the mail as fast as 
collected. Two horses will be used with each wagon, and 
there is room for two clerks inside. It is proposed to 
make collections continuously, the carriers emptying the 
gtreet-boxes and bringing the mail to designated points 
on the routes. It is estimated that from two to three 
hours can be thus saved in sending mail to its destina- 
tion, as compared with the old system requiring all mail 
to be first sent to a main sorting and distributing center. 
eS ee 
BICYCLES ARE TAXED IN FRANCE at the rate of 10 
francs, or $1.93, per annum. The popularity of the bi- 
cycle in that country is thus indicated in the national 
tax-collector’s reports. This tax was imposed on April 29, 
1892, and now 160,000 machines are on the tax-lists. ‘‘Le 
Matin,” of Paris, estimates that there is now in use 
one bicycle to every 250 persons of the population of 
France; and if the aged, young children and the majority 
of women be excluded, there is one bicycle to every 50 
persons who can ride. 
aS es 
A STORAGE BATTERY ELECTRIC CAR, built by the 
Blectric Storage Battery Co., of Philadelphia, is to be 
tried on the 34th St. branch of the New York elevated 
railway. 
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BOOK REVIEWS. 


THE ENGINEERING INDEX.—Volume II., 1892-1895. 
Edited by J. B. Johnson, C. E., Chairman Board of 
Managers, and Manager of the Index Department of 
the “Journal of the Association of Engineering So- 
cieties.”’ Associate Editors: F. E. Turneaure, C. H.; 
Cc. B. Stewart, C. E.; J. L. Van Ornum, C. E. New 
York: The Engineering Magazine. S8vo.; pp. 474. $4. 

As a labor-saving device this index ranks high among 
the aids to the engineer. In fact, it does more than save 
him labor; it points him to sources of information which 
it would be next to impossible for him to discover for 
himself. 

The matter indexed, as many of our readers know, is 
that appearing in the leading engineering and allied 
periodical publications of the world. The index origin- 
ally appeared in the monthly numbers of the ‘“‘Journal of 
the Association of Engineering Societies’’ during the past 
four years, and is here brought together in convenient 
form. Vol. 1. was published in 1892, and covered the 
period from 1884 to 1891, inclusive, so that the two vol- 
umes include what has appeared in the engineering pe- 
riodicals for the past eleven years. For the convenience 
of our readers it may be stated that copies of the first 
volume can still be obtained from Mr. John C. Trautwine, 
Jr., Assoc. M. Am. Soc. C. E., Secretary of the ahove- 
nar ed asscciation, 257 Fourth St., Philadelphia. 

For many years the index work carried on by Professor 
Johnson was the only thing of the kind, for engineers, 
but lately the ‘‘Hngineering Magazine’ has been covering 
about the same ground. This fact finally led to an ar- 
rangement by which the journal was to publish Pro- 
fessor Johnson’s index for the past four years in one vol- 
ume, and bring out a yearly volume of a similar nature, 
the index in the “Journal of the Association of Engineer- 
ing Societies’’ to be dropped after the close of 1895. 

The yolume before us, like its predecessor, aims to be 
more than an index, in that it gives under many of the 
entries some idea of the nature and extent of the article, 
thus enabling the user to decide, in some cases, whether 
the article contains the particular information which he 
desires. 

While we cannot speak too highly of the usefulness of 
this volume, yet it has its faults, and they are serious 
ones. They relate, however, not to the matter included, 
nor the comments upon the articles indexed, in all of 
which most excellent judgment seems to have been used. 
The greatest fault of the book is that after the matter 
for it was extracted from the various sources, assorted 
into classes and the classes arranged alphabetically, the 
work was then to a large extent stopped, without making 
any logical arrangement of the matter in each class. 

Where the number of entries under a given subject are 
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few, like copper, dredging or flume, this matters little 
to the user, although none the less bad indexing, but 
when one wishes to find something under boilers, which 
occupies eleven pages, or bridges, with 25 pages, or rail- 
roads, with 82 pages, much time must be spent which 
might have been, and should have been, saved if the in- 
dexer had carried his task to its logical conclusion. To 
make this plainer, let us take up boiler explosions. There 
are two references to this subject on page 24, three on 
page 25, one on page 29, two on page 30, one on page 31, 
and four on page 32, and in most cases the entries on 
one page are separated. Or, instead of a general subject 
like boiler explosions let us take a specific structure of 
note, as the Memphis Bridge. Bridge and bridges to- 
gether extend from page 38 to page 63, and there are ten 
entries relating to the Memphis Bridge on eight different 
pages beginning with the first page devoted to the sub- 
ject, and eiding with the twenty-first, thus: one entry 
each on pages 38, 46. 53, 54, 56 and 58, and two entries 
each on pages 45 and 57. ; 

The criticisms thus far made are for sins of omission, 
rather than commission. Further criticisms relate to 
matters of judgment connected with the art of index- 
making, instead of the failure to complete the task in all 
its details. 

The classification of subjects seems to overlap greatly 
in instances that cannot at all be classed as cross-refer- 
ences. Under ‘‘Railroads” are entries on electric and ele- 
vated roads, but both these sub-heads have their own 
place in the book, to which reference must be made, as 
well as to railroads, to find all that has been published 
on these subjects. 

The references from one subject to another throughout 
the work, while in many cases valuable, seem carried to 
excess. Thus under “Iron’’ we are told to ‘“‘see’’ alloys, 
bridges, buildings, iron and steel, cast iron, wrought iron 
and numerous other subjects, 28 in all, some of which 
are merely sub-divisions of the subject and should haye 
appeared under it, instead of being scattered through the 
book. These lists are often placed at the middle of the 
section, instead of at the beginning or énd, as would be 
expected. ; 

No one should be deterred from securing this valuable 
reference book because it does not accomplish all it 
might when it has done so much to lighten the labors of 
the engineer and point out sources of information, the 
mere existence of which he would not and practically 
could not otherwise know. 

GENERAL SPECIFICATIONS FOR STEEL HIGHWAY 
BRIDGES AND VIADUCTS.—New and revised edi- 


tion, 1896. By Theodore Cooper, Consulting Engineer, 
8vo.; pp. 25; 25 cts. 


The last edition of the highway bridge specifications 
was published in 1890, but since then methods of manu- 
facture and construction have been improved and modi- 
fied, and conditions of traffic, as affecting loads on street 
and highway bridges have been changed. This new edi- 
tion of the specifications has therefore undergone several 
important changes and modifications. Iron has been left 
out altogether, as in the new raifway bridge specifica- 
tions, and the classification and requirements of steel 
there given have been adhered to. In the arrangement 
of different classes of bridges important changes are 
noticed. It has been found necessary to provide five 
different classes for varying requirements of traffic and 
loading, instead of only three, as in the former edition. 
Class A 1 is entirely new, calling for a buckle plate 
floor with regular street pavement, an addition certainly 
needed in view of the growing demand for substantial 
bridges in the larger cities, furnishing, in fact, an un- 
broken street surface. One of the most important 
changes, which will have an influence in materially im- 
proving the safety and reputation of highway bridges, is 
in the provision for loading. The enormous growth of 
electric railways with cars far heavier and speedier than 
the old-fashioned horse cars, and frequently exceeding 
in weight all other classes of vehicles, has occasioned 
important changes in the loading provided for the other 
classes, both for suburban and town bridges. The light 
loads are thus left for comparatively unimportant coun- 
try bridges, where there is no probability of electric 
railway construction, and where the loads from other 
sources are relatively light. The allowed tensile strains 
on truss members are practically the same as they were 
before for medium steel, but the allowed strains on 
floor beams and stringers have been reduced from 14,400 
to 18,000 lbs. per sq. in., and the unit strains on floor- 
beam hangers have also been reduced. This reduction of 
the unit strains on members of the floor system is un- 
doubtedly made in consideration of the electric car 
traffic, with high speed and frequent application of the 
loads. The formulas for unit strains on compression 
members have also been modified, especially those for 
posts. A special formula has been given for posts of | 
deck bridges and trestles, allowing higher strains than 
on posts for through bridges. The chapter dealing with 
details of construction is in all essential features the 
same as that of the railway specifications, with some 
minor changes in the requirements for minimum thick- 
ness of metal, size of lattice bars, etc. As to workman- 
ship the two specifications do not differ, 
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THE BENDING OF RAILS IN THE TRACK by loco- 
motives with faulty counterbalancing has receutly been 
discovered on the Louisville & Nashville R. R. The rails 
were bent sidewise and not vertically, as is usually the 
case when the counterbalance is too heavy, and there 
seemed to be no bending action produced by the driving 
wheels until the speed was over 48 miles an hour. The 
bends were produced first at one side and then at the 
other, evidently by alternate blows from the sides of 
driving wheels. It was found that the main driving 
wheels were about 600 lbs. short of the correct weight for 
counterbalance, and this weight was distributed between 
the back and front wheels of the engine. This caused an 
oscillating motion, and the driving wheels rocked from 
By using lead, the proper weight was put 
into the main driving wheels, and the extra weight was 
then taken out of the other wheels. This resulted in stop- 


ping the evil effect upon the track. 
SET SO SERS ol 


SOME TWO-CYLINDER COMPOUND LOCOMOTIVES, 
of the consolidation type, have been built by the Pittsburg 
Locomotive Works, of Pittsburg, Pa., for the Lake Su- 
perior & Ishpeming Ry. The compounding system adopted 
by the Pittsburg Locomotive Works was described in our 
issue of Jan. 2, 1896, and the following are the dimensions 
of these new engines: 


Worivine wheels, diameter.... 2... eee scccees 4 ft. 8ins 
mreving-wheel jOournals..).... cece ccecene cane 8x9 “ 
Wheelbase, GrIVANA ES seremie din cree hs elles weiR 6 Ibi 6st 
total engine iia ciiaa ; . ee Gis 
ie engine and tender 115 ft. 10% <“ 
Weight on driving wheels...... - 132,800 Ibs. 
REMADE, OHPING. . 0 cies sicsisiers . 22 1147;600 ss 
“of tender, loaded..... cyte ie Gees 76,200 ‘* 
Cylinders, Wepasiec's Metis SIMS wrote! See has ot es wats 20 x 28 ins 
DE SS peewee one wee ae 31 x 28 ‘* 
Boiler, straight, diameter...... .. 5 ft..f os 


Boiler’ pressure. 


Tubes, 240; diam. “21, ins.; length Tins. 
RUMRCHMIS nlc ais, s is s,e.0 0ieie! 0:8,03,0 9 ft. 0 ins x 8 ft. 6% ss 
MEMUIPTATUR Se cm cleielsMe niotelc. o.5e 8 Tee cees ets cee 81.78 sq. ft. 
Heating surface, “tubes. te OP OR op One 2,049.50 ‘* ** 
firebox. leas esl eit) Mas 0 LAO yee 
s a POM Nerelete rates! crete) die sate, « 2,198.10 Ue hs 
Height, rail to smokestack. eam ee ie ea She 14 ft. 11% ins. 
Coal capacity of tender.. ...... ee ye oe --280 cu. ft. 
Water capacity of tender tank...... ...... 4,000 gallons. 
BERETS TE ihre sls cdivicetc)| ate ews'e) clwows Bituminous coal. 


Brake fittings. . ..Westinghouse-American automatic. 


RECORDING TURNSTILES are being tried at some of 
the less important stations of the New York elevated 
Tailways, to avoid the expense for tickets, ticket sellers 
and ticket choppers. One man takes the fares and re- 
leases the clutch of the machine, allowing the arms 
to revolve as the passenger pushes against them. The 
machine is locked at each quarter of a revolution and 
registers the number of revolutions. The machines have 
been in use on the Brooklyn Elevated R. R. for some 
time. They are manufactured by the American Passi- 


meter Co. 
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THE KINGS COUNTY ELEVATED RY. CO., of Brook- 
lyn, N. Y., was placed in the hands of a receiver on Aug. 


31, Gen. James Jourdan, the President of the company, 
being appointed to that office by general consent. This 
road was chartered in January, 1879, but owing to litiga- 
tion construction was not commenced until 1886, and the 
first three miles of the railway were opened to traffic 
on April 24, 1888. On Aug. 20, of the same year, 4% 
miles were in operation. The Fulton Eleyated Ry. Co. 
was then organized to extend the road to Jamaica, and 
it was leased to the Kings County Co. for 99 years and 
completed in July, 1894. In 1895 the company was reor- 
ganized, absorbing the Fulton elevated railway, and its 
capital stock was increased from $3,250,000 to $4,750,000; 
both first and second mortgage bonds were issued at the 
rate of $550,000 per mile of road. The Brooklyn & 
Brighton Beach Railway was leased in December 1895, 
The cause given for the failure is the great decrease in 
revenue due to the competition of the trolley surface 
roads. 
a ng 

ELECTRIC TRACTION on the Nantasket Beach Branch 
of the New York, New Haven & Hartford R. R. was in 
June last extended as far as East Weymouth in the di- 
rection of Boston, on the main line of the Old Colony 
Division. On the new line, however, the overhead con- 
ductor is not used. A third rail laid between the rails 
of the surface track takes the place of the trolley wire, 
and the cars have been regularly operated over it be- 
tween the regular steam trains without hitch or difficulty. 
In the operation of the cars the change from the over- 
head trolley to the third rail source of power is made 
imperceptibly. When the car approaches the end of the 
trolley wire a knife switch under the hood of the car is 
closed connecting the shoe beneath the car with the 
motor circuit; the trolley slides off the overhead wire and 
is hooked down, the car meanwhile continuing on its 
journey. On the day of the inauguration of the third 
rail section several high speed spurts were made, and 
these have frequently been exceeded in the actual service. 
The first section, with overhead trolley wire, was de- 
scribed and illustrated in our issue of Aug. 1, 1895. The 
overhead wire and third rail sections were both built by 
the General Electric Co. The car house has four pits over 
which the cars may be run for examination of the motors 
and is fully equipped with all the necessary appliances. 
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IRON CAR-TRANSFER BRIDGES are being placed at 
certain points along the water front of Brooklyn, N. Y., 
in connection with the new dock railway system of the 
Brooklyn Wharf & Warehouse Co. Each transfer bridge 
has two through trusses, 100 ft. long, 33 ft. wide and % 
ft. deep, and weighs about 120 tons. The river end will 
be supported by a wooden pontoon, 40x 30 ft., 7 ft. deep. 
The bridges are built on the ground by the Elmira Bridge 
Co., of Elmira, N. Y. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was the derailment of the southbound White Moun- 
tain express, of the Boston & Maine R. R. at Concord 
N. H., Aug. 27. The train was entering the yard at a 
speed of abcut 30 miles an hour when it was derailed by 
a defective switch, the engine and tender were upset and 
fell over on their sides, and the heavy baggage car tel- 
escoped the smoking car for half its length. None of the 
other cars were badly damaged. Nobody was killed out- 
right, tut fifteeen persons were injured, some sericusly. 
—A rear collision between a westbound special freight 
train and a newspaper express occurred Aug. 30 at 
Orange, Mass., on the Fitchburg R. R. The freight train 
was ahead, but had broken apart while east of Orange, 
and as the delay made it impossible to reach Erving, 
where it had orders to let the express pass, the train 
was trying to reach Orange to cross over to the east- 
bound track. It did not reach the cressover in time to 
avoid the collision. The engine of the express smashed 
and derailed twelve cars and then left the track and fell 
over on its side, the engine and one passenger car being 
wrecked. The engineman and fireman were killed. 
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A GRADE CROSSING DERAILMENT occurred Aug. 19 
at Columbus, O., at the crossing of the Ohio Central 
Ry. and the Cleveland, Cincinnati, Chicago & St. Louis 
Ry. The tower man gave a clear signal for a train on 
the former line and then changed it to danger in the face 
of the train, with the result that the train was derailed 
by the derailing switch, but nobody was hurt. 


THE SOUTH HALSTEAD ST. LIFT BRIDGE over the 
Chicago River at Chicago, Ill., was raised on Aug. 25 
while an electric car was crossing. The signals were not 
displayed to stop the car, but the engineman claimed 
that a steamer was so close to the bridge that he had 
to raise it to avoid an accident. The passengers were 
considerably scared, fearing that the car would run off 
the end of the bridge span. The matter has been made 
the subject of an investigation. 
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THE FALSEWORK OF THE MISSION ST. BRIDGE 
over the Spokane River, at Spokane, Wash., gave way 


Aug. 25, and five men were injured. The men were rais- 
ing some of the supports at the pier when the falsework 
broke loose from these supports and fell over. 
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A POWDER EXPLOSION occurred at the dryhouse of 
the Miami Powder Works, five miles from Xenia, O., 
Aug. 26, and two men were killed. The men were in the 
dryhouse when the 30 tons of powder in the building ex- 
ploded.—aAn explosion of 5,000 Ibs. of giant powder oc- 
curred Sept. 1 at the Equitable Powder Mills, Alton, IIl., 
by which three men were killed. 

A FIRE AT ONTONAGON, MICH. , on Aug. 26, practi- 
cally destroyed the town, which had a population of about 
2,000, and a number of people are thought to have been 
lost. An immense amount of lumber was destroyed, and 
the water-works plant and government breakwater were 
badly damaged, while the great works of the Diamond 
Match Co., valued at $1,000,000, were destroyed. The town 
is in the copper mining district and is the Lake Superior 
terminus of the Chicago, Milwaukee & St. Paul Ry. 

pity for tiers z 

THE COST OF THE NEW EAST RIVER BRIDGE is 
placed at $7,510,000 by the Chief Engineer, Mr. L. L. 
Buck, M. Am. Soe. C. E., in his statement to the Commis- 
sion. It will require this amount to complete it by 
Jan. 1, 1900. The amounts estimated for the several parts 
of the work is given as follows: 


Description of work. Cost 
New York tower foundations.................. $500,000 
Brooklyn tower foundations .............200005 860,000 
New Yorkwanctorams ergs oo oe ais deco ees ars 820,000 
Brooklyn anchorspemde we eetes. «osc lode scoh cee 820,000 
NewoNork toweriesteclie. sea) oss 25560. 6s carte. 186,000 
New York tower, erection 124/000 
Brooklyn tower, sieclieemeren. os secs cess oles 186,000 
Brooklyn tower, orection feces. <5 cecsccceccnee 124,000 
Cable: sirandsenct 1 eee en Le dsc... 450,000 
Gableweroctions staan. fat co 300,000 
Suspended superstructure, steel. 966,000 
Suspended superstructure, erection erie s 644,000 
APDTORCHES) SAtGela aren ccc ele. tite a ke os 780.000 
Approaches, erection ... 520,000 
Flooring, painting, &c. 230,000 

Total «..crvss Cege Are Stata a cits! hel d's Aelia ep, O1 0,000 
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THE HARLEM VIADUCT of the New York Central R. 
R. will not be opened to traffic before the end of this 
year, or perhaps next spring, according to the Chief En- 
gineer, Mr. Walter Katte, M. Am. Soc. C. E. The rea- 
sons given are an injunction affecting the proposed Har- 
lem station, and a law passed through the Legislature 
compelling the company to change its plans for the sta- 
tion at 125th St. The new station is to be under the 
structure, in the center of Park Ave., and it will cost 
about $95,000. The four-track drawbridge over the Har- 
lem River and the approaches on both sides are completed 
and the tracks are already laid. 

2 ee 

AN ELECTRIC DREDGE has recently been built by 
A. F. Smulders, of Rotterdam, Holland, for service on the 
Esla River, in Spain. It is a ladder dredge, and a 45-HP. 
motor running at 600 revolutions per minute drives the 
dredging chain, although the average power required is 
only 15 HP. The hoisting engines for operating the 
spuds are operated by motors, as are also the screws, 
the drums for raising and lowering the dredging chain, 
and a centrifugal pump. On the river bank is a power 
house with three-phase alternating dynamos delivering 
the current of 2,000 volts, which is transformed on the 
dredge to 200 volts. This plant also furnishes current for 
the motors which operate a discharging plant, which ele- 
vates the dredged stuff from the scows and loads it into 
railway cars. 
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THE DUPLICATE STEEL SUPPLY MAIN for the water 
supply of Newark, N. J., is practically all laid. It igs 21 
miles long, 48 ins. in diameter for about five miles and 
42 ins. for the remaining distance. It parallels the 48-in. 
steel main put in use in 1892, but was laid in less than 
half the time taken in putting down the first one. Some 
trenching was done as early as the latter part of Decem- 
ber, 1895, and pipe laying was begun in March, 1896, but 
none of the work, it is said, was pushed until April. The 
work has been done by the East Jersey Water Co., of 
which Mr. Clemens Herschel, M. Am. Soc. C. E., is engi- 
neer, with T. A. & R. G. Gillespie, of Pittsburg, Patjvas 
contractors, The same contractors laid the original pipe 


line. 
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BIDS FOR PUMPING MACHINERY with a capacity of 
about 25,800,000 U. S. gallons are wanted by the Sanita- 
tion Board of the City of Mexico until Nov. 14. There 
may be one or more pumps, with a guaranteed duty of 
about 100,000,000 Ibs. per 100 Ibs. of Cardiff coal. Water 
tube boilers are required. The delivery from the pumps 
will be through a 4244-in. pipe, with an initial pressure of 
17 lbs., water to be taken from a reservoir with a con- 
stant water level 5 ft. below ‘‘the level of the soil.’? The 
water pumped will be used for sewer flushing. Mr. Ro- 
berto Gayor, M. Am. Soc. C. E., is city engineer and Mr. 
Jose Ives Limantour is Chairman of the Sanitation Board 
of the City of Mexico. 
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THE GREAT HOISTING ENGINES FOR THE ANACONDA 
COPPER MINING CO. 

Many of the large and deep mines in this 
country require very large and powerful plant for 
hoisting and pumping, and we illustrate, this 
week, two immense hoisting engines which have 
recently been built for the Anaconda Copper Min- 
ing Co., of Butte, Mont., by the Union Iron Works, 
of San Francisco, Cal. These engines were de- 
scribed to us during a recent visit to these works, 
and we are indebted to Mr. H. T. Scott, President of 
the Union Iron Works, for photographs and 
particulars of the engines, which have been named 
the “Aztec” and ‘‘Modoc.”’ The larger view shows 
the engines in the erecting shop, at San Francisco. 

Each pair of engines consists of one left hand 
and one right hand compound beam engine, con- 
nected to the reel shaft by disk cranks with crank 
pins set at right angles. 

The cylinders are vertical and inverted, each en- 
gine having one high pressure cylinder, 26 x 72 ins., 
and one low pressure cylinder, 46 x 72 ins. The pis- 
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rives its motion from an eccentric on the reel 
shaft, and a crank on the beam pin. The valve 
motion is a modification of the Walschaert valve 
gear. The reversing gear is operated by a separate 
engine and hydraulic controlling cylinder. The 
cut-off valve gear mechanisms on the low pressure 
cylinders are adjustable by a hand lever or gov- 
ernor, as desired, and the cut-off valve gear 
mechanisms of the high pressure cylinders are 
controlled by a governor and by a hand lever on 
the working platform. 

The beam center bearings and the main bearings 
for the crank shaft are cast in and form a part 
of the main sole plates. All the bearings are sub- 
stantially fitted and provision is made for adjust- 
ment to allow for wear of the moving parts. 


There are two reels or drums on each crank 
shaft, each having a capacity of about one mile 
of flat wire rope. The reels may be operated inde- 
pendently of each other or in balance as desired. 
Each reel is fitted with a patent friction band 
clutch applied by an entirely separate engine, and 
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tons are connected to opposite ends of the beam by 
piston rods, crossheads, and reach rods, or links. At 
the top, or king post, of each beam, one of the main 
connecting rods take hold, while the opposite end 
of the rod is connected to the crank pin, thus 
giving at all times a positive stroke of 72 ins. to 
the pistons. 

The high pressure cylinder is located in front of 
the low pressure cylinder and a reheater is placed 
between them. The high and low pressure cylin- 
ders are steam jacketed, and the water of con- 
densation is automatically carried off from the 
jackets by steam traps, which discharge into feed 
tanks or condensers. The cylinders of each engine 
are supported by a cast-iron framing, consisting 
of four vertical and four diagonal columns, rest- 
ing on a heavy bed plate and securely bolted 
thereto. All the cylinders are covered with teak 
wood lagging, and have highly finished metal 
covers. 

The main valves of each engine will be of the 
Corliss type, worked by a wrist plate, which de- 


hydraulic controlling cylinders. The reel brakes 
are of the Post pattern, with beams of heavy cast. 
iron, securely braced with steel rods, tied together 
top and bottom. Each is operated by a separate 
engine and controlled by hydraulic cylinders. 

The auxiliary engines for working the reel 
brakes, reel clutches, reversing gear, and disk 
brakes, are operated by hand levers, all grouped 
conveniently together on the operator’s platform, 
which is located between the engines, and forms 
a part of the main engine gallery. There are 
eleven separate engines to each pair of these 
hoisting engines. 

To the end of the rope on each reel is secured a 
four-deck cage, which when loaded and in full mo- 
tion in the shaft will travel with a velocity of 40 
ft. per second. Each reel is provided with a 
very ingenious rig for indicating the position of 
the cages in the shafts, and the speed at which 
they are traveling. 

A governor is fitted to each pair of engines, 
which, when at full speed, assumes entire control 


ef them, giving a uniform speed to the cages, and 
regulating the valve-gear tripping mechanism to 
cut off at the most desirable portion of the stroke, 
which means an economical distribution of steam 
in the cylinders and an economy in fuel consump- 
tion. 

There is one main central winding stairway 
leading up to the upper gallery or operator’s plat- 
form, with numerous smaller platforms, giving 
access to all the parts of the engines requiring 
constant attention and adjustment. The plat- 
forms are provided with iron stanchions, capped 
with brass hand. railing, neatly designed and 
highly polished. Brass drip pans are provided to 
catch any waste oil from journals, and all piping 
used around the engine is of brass. 

To work one pair of these engines in all their 
requirements, the man has seven levers and one 
foot lever to operate, while just in front of him 
are located the two dials or indicators, which re- 
quire his constant attention while the cages 
are in motion. 

Each pair of hoisting engines weighs about 400 
tons, and the rated power of the two sets of en- 
gines is about 5,000 HP. The engines are said to 
be the largest of their kind in the world 
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NOTES OF A TRANSCONTINENTAL TRIP. 
(Editorial Correspondence.) 
I. 


It had been my intention to attend the annual 
convention of the American Society of Civil En- 
gineers, held in June, at San Francisco, Cal., and 
to accompany. the party on the special train from 
New York. Circumstances, however, prevented 
this, but as all preliminaries had previously been 
arranged it was eventually decided to make an in- 
dependent trip later to the Pacific coast, and to 
spend some time looking up friends of Engineering 
News, and in looking up work in the “far west” 
that would be of interest to its readers. 


Erie Railway. 


The first stage of the trip was made on the 
Chicago Vestibule Limited express of the Brie 
Ry., leaving New York at 2 p. m., on June 30, and 
one of the first points calling for comment was 
the apparently small percentage which this route 
receives of the heavy through traffic between New 
York and Chicago, meaning thereby the first-class 
traffic on the express trains more especially. The. 
time is convenient (the Vestibule Limited leay- 
ing New York at 2 p. m., and arriving at Chicago 
at 5 p. m. the next day), and, as was explained in 
an editorial on ‘‘Accelerating the Speed of Express 
Trains’ (Eng. News, Sept. 19, 1895), convenience 
of time in train service is a greater aid to the en- 
couragement of traffic than is a mere matter of 
actual speed, or a little saving in time, though as 
far as this is concerned the speed on the Erie Ry. 
is practically equal to that of its competing lines. 
The road is well built and well managed; it is 
operated on the block system for the entire dis- 
tance of 998 miles (which at present includes a- 
considerable stretch of single track); the equip- 
ment cannot be surpassed by that of any other 
road in point of comfort, convenience and ease 
of riding; and the attendance and service on the 
cars is all that could be desired, while besides all 
this there is an abundance of fine scenery along a 
large part of the line. In spite of all these ad- 
vantages, however, the number of passengers on 
the through cars has been found on more than one 
occasion to be comparatively small, which is an 
additional point of convenience to the passengers 
themselves, but is not a source of satisfaction to 
the railway company. Perhaps one reason for 
this is the unfavorable reputation which the rail- 
way acquired in years past, and which still exists © 
as a difficulty which the present management has 
to contend with in its endeavors to increase the 
patronage, in spite of which the management hag 
had and is having considerable success in building 
up its traffic. It is earnestly to be hoped that the 
many financial troubles of this important system 
may have been practically terminated by the 
recent reorganization, and, as has already been 
noted, there are now but few objections to be made 
from a passenger’s point of view. As to the gen- 
eral aggregate of the through traffic it appears 
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from official information that this line is at least 
holding its own. 

The construction, track and equipment of this 
road have been described at various times in En- 
gineering News, more especially in the issues of 
Feb. 8, 1894, and Jan. 9, 1896, and these matters 
need not therefore be dealt with here. Reference 
may, however, be made to the excellent standard 
of maintenance and discipline generally observed. 
New ballast is being put in quite extensively, but 
some parts of the western divisions are still very 
dusty, and an extension of the use of stone and slag 
ballast as means will permit, will add considerably 
to the comfort of passengers. The Chicago & Erie 
Division is being largely relaid with 80-lb. rails, 
having suspended, broken joints, splic_d with six- 
bolt angle bars. Two important improvements 
in operating, which have recently been put in 
force, are (1) the making up of freight trains on a 
tonnage basis (that is to say, by actual weight of 
train instead of by a fixed number of cars); and 
(2), giving the freight engines a straight run of 
192 miles (from New York to Susquehanna) in- 
stead of changing engines at Port Jervis and thus 
making two runs of 88 and 104 miles. The ad- 
vantages and economies resulting from these im- 
provements were editorially commented upon in 
Engineering News of July 23, 1896. The Chicago 


tainly beneath the dignity of a “Chicago Limited."' 
It is said that when the cars were run beyond 
Marion to serve lunch the patronage was so light 
that they were taken off to save the 254 miles 
extra mileage and the loss on the meals, but it is 
difficult to see why this should be, especially if 
the ten minutes stop at Huntington was reduced 
to an ordinary stop, since no passenger having 
breakfast before 9 a. m. would want to go without 
any meal until after 5 p. m. 


Dining Car Service. 


In the operation of through trains on very long 
distances an important point for consideration is 
the best method of arranging the dining car or 
eating accommodation so as to most satisfactorily 
meet the comfort and convenience of the pas- 
sengers as well as the operating requirements. 
The three principal methods are as follows: (1) 
To run a dining car right through with the train; 
(2), To attach a dining car every morning and cut 
it off at night; and (3) To provide a buffet car 
service. The first method is undoubtedly the best 
as far as the convenience of the passengers is 
concerned, and it insures a supply of provisions 
in case the train is delayed or the line is blocked, 
but on the other hand, it involves the hauling of a 
considerable extra dead load which may be a 
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Limited express on the particular date of this trip 
(June 30) consisted of a powerful ten-wheel en- 
gine of the class now largely used for fast and 
heavy passenger trains, a mail car, baggage and 
smoking car, day car, Chicago sleeping car, Cleve- 
land sleeping car and Cincinnati sleeping car, this 
latter having a drawing room and a roomy obser- 
vation platform fitted with camp stools. 

One point which seems to call for criticism in 
this train service is the method of handling the 
dining car service. Formerly the dining car on 
this train was run through for the entire distance, 
but now dinner is served on a dining car which 
runs through from New York to. Susquehanna, 
and breakfast is served on a dining car put on at 
Kent (6.50 a. m.) and taken off at Marion (10.15 
a. m.), while lunch has to be scrambled for in an 
ordinary eating house at Huntington during 
a stop of only ten minutes, which is a very in- 
convenient and unpleasant arrangement, especially 
in bad weather. Of course a through dining car 
means hauling an extra dead load for many hours, 
but it ought to be practicable to extend the run of 
the dining car to include lunch time, or at least 
to furnish a buffet lunch, as a lunch stop is cer- 


serious objection on lines having heavy mountain 
grades. This plan is, nevertheless, adopted by 
the Northern Pacific R. R. for all its trans- 
continental trains, between St. Paul, Minn., and 
Portland, Ore., 2.056 miles. The second method 
is almost as good as the first, under all ordinary 
conditions, provided that the car is put on suffi- 
ciently early and not taken off too soon, although 
it often happens that the schedule cannot well be 
arranged to make this fit in conveniently with the 
time of arrival at divisional points between which 
the cars run. Should the train be late, however, 
in the morning, the absence of breakfast will 
cause considerable grumbling, while in case of a 
block or a breakdown the lack of provisions may 
be very inconvenient. This method is employed by 
the Canadian Pacific Ry. for its transcontinental 
trains, at least east of the Rocky Mountains, and 
in one particular case on that road an accident 
in winter blocked the track and the Pacific ex- 
press, minus a dining car, was held for a day or 
more on the track amid the snowdrifts. Through 
the Rocky Mountains no dining cars are used, on 
account of the heavy grades on the line, but the 
trains are timed to reach the company’s hotels 


at meal times, and it must be said that a very 
exceptionally good service is maintained at these 
places, far superior in fact to any other railway 
eating house at which it has ever been my fortune 
to take a meal. The meals are excellent, and well 
and promptly served, but without the slightest 
hurry or bustle. The amount and character of 
the traffic, as well as the character of the line, 
must, of course, be taken into consideration in 
deciding which of these methods should be adopted 
in any particular case. In any case it is important 
to have the meals served at convenient hours, but 
this is not always done, as for instance, on one 
part of the run of the eastbound trains on the 
Canadian Pacifle Ry., where breakfast is served 
at 8.30 a. m., lunch at 11.30 a. m., and dinner at 
5.30 p. m. The first interval is too short, and the 
time for dinner is too early, especially as the car 
is run until 7.45 p. m. The buffet car service is 
not adapted for very long runs, but is specially 
convenient for day runs (serving two or three 
meals) or night runs (serving supper and break- 
fast) of 10 to 14 hours’ duration. It is also very 
convenient in cases where single through cars are 
run, being attached to different trains on the dif- 
ferent lines forming the route. In the buffet car, 
as is well known, the car porter cooks and serves 
light meals in the car, the charges being a-la- 
carte, while on the dining car there is usually a 
fixed price of 75 cts. or $1 per meal, though some 
roads (including the Union Pacific Ry.) serve 
meals a-la-carte on the dining cars. For first- 
class traffic it is not enough to stop the train for 
10, 20 or 30 minutes at an ordinary railway eat- 
ing house, as the hurry and scramble and the 
character of the food do not suit persons in deli- 
cate health or with weak stomachs. This plan is, 
however, followed on some lines, but while the 
patronage may not be enough to warrant a din- 
ing car service it would in most cases warrant in- 
troducing a buffet service on the sleeping or par- 
lor cars. The dining car service is usually operated 
by the Pullman or Wagner palace car company, 
under contract, and at a loss to the railway com- 
pany, but in some cases the railway company 
could operate this service more profitably, and the 
Baltimore & Ohio R. R. has recently purchased the 
dining cars of the Blue Line express trains be- 
tween New York and Washington, and will op- 
erate them under its own management, as they 
have hitherto been operated by the Pullman 
Palace Car Co, at a loss to the railway company. 
It is a common practice to run dining cars on ex- 
press trains running distances of 100 to 400 miles, 
as between New York and Philadelphia, Boston 
or Buffalo. The Lehigh Valley R. R. has also a 
unique lunch car service on excursion and day 
trains, the car being fitted with a regular lunch 
counter where light refreshments are served. 


Chicago. 


This city was reached at 5 p. m., July 1, and 
was left again at 6 p. m., on July 2, only one day 
being spent here, as all engineering matters of in- 
terest in that vicinity are well looked after by the 
Chicago editor of Engineering News, and it was 
a relief to get away from the heat and humidity of 
that city. 

One of the striking pieces of engineering work 
now in progress is the lowering of the grade of the 
Illinois Central R. R. along the lake front, and the 
reclamation of submerged land to form a park 
east of the railway. Practically the whole of the 
lake front, for a long distance south from the 
mouth of the Chicago River has been occupied by 
the railway, but now there is to be eventually 
a fine lake front park close to the main business 
part of the city, similar to Lincoln Park and Jack- 
son Park in the north and south suburban dis- 
tricts of the city. A bulkhead or sea wall, 6,200 ft, 
long, is now being built 1,250 ft. from the shore, 
and the space between this and the present shore 
will be filled in, forming a park of some 164 acres, 
the grade of which will be sufficiently high above 
the railway to allow of bridges spanning the 
tracks. The filling in, on such a large scale, will 
be Quite an interesting piece of work in itself. 

Another noticeable work is the construction of 
the terminal loop for the joint use of the several 
elevated railways, and while this will be a great 
advantage to the local traveling public, it must be 
said that the structure is very detrimental to the 


a&ppearance of Van Buren St. This work was 
described in Engineering News of July 16 and 
Aug. 20, 1896. The demolition of the old Post 
Office, to make way for a new structure (with 
presumably better foundations) on the same site, 
is an indication of progress. The noted Grand Pa- 
cific Hotel, opposite the Post Office, is closed and is 
to be pulled down, while on its site a trust com- 
pany intends to erect a one-story business build- 
ing for its own sole use and occupancy, the idea 
being to follow somewhat the plan of the Bank of 
England (in London). Thus Chicago, which first 
began the craze for sky-scraping buildings of 15 
to 20 stories (and which has now been surpassed 
in this respect by New York), has now gone to the 
opposite extreme, and will have a lowly (though 
by no means a humble) one-story structure in 
that section of the city where 12 to 15-story build- 
ings are quite common. There is no indication, 
however, of any cessation of the construction of 
tall buildings. At Lincoln Park may be seen the 
great 250 ft. Ferris wheel from the Columbian Ex- 
hibition, and the taking down and re-erection of 
this wheel must have been a complicated and 
troublesome work. It is now in a small private 
park, operated by a syndicate, but as this syndi- 
cate has not been able to secure a liquor license, it 
does not seem likely that the park and wheel will 
be a popular resort or a profitable enterprise. One 
must not leave Chicago without a reference to its 
Drainage Canal. The main work of the canal 
proper is now practically completed, and its exten- 
sion to the lake is now being advocated by those 
who look upon the drainage channel as a part of 
an important navigable canal to connect Lake 
Michigan with the Mississippi River. 


Chicago & Northwestern Ry. 


The Wells St. terminal station of this road is not 
very large or imposing, but the long through 
trains which one sees in the station, with cars 
labeled for various far away cities, give an im- 
pression of the great extent of the railway system 
and its direct connections. It may be noted in 
passing that this is one of the few American sta- 
tions at which a service of porters has been estab- 
lished, but while these red-capped assistants are 
conspicuous enough they are not very alert or 
attentive, and are in no way to be compared with 
the prompt, active and obliging (albeit somewhat 
obsequious) porters who abound at all the Englisk 
terminal stations. The same remarks apply to all 
the station porter services in this country, which 
have come under my notice, including those at the 
Grand Central Station, New York, and the Union 
Station, at Boston. 

The route of the Overland Limited express for 
the Pacific coast is by way of the Chicago & 
Northwestern Ry. to Omaha, the Union Pacific Ry. 
to Ogden (through Cheyenne), and the Southern 
Pacific Ry. to San Francisco. This train leaves 
Chicago at 6 p. m., and is due at San Francisco, 
2,357 miles, at 8.45 p. m., the second day, or in 
74%, hours. On July 2 this train consisted of eight 
cars, as follows: Union Pacific Ry. baggage and 
smoking car, Pullman sleeping car for San Fran- 
cisco, three Wagner sleeping cars for Salt Lake 
City, Hawarden and Sioux City, a through dining 
car for San Francisco (on which meals are served 
a-la-carte), a Union Pacific Ry. reclining chair car 
for Ogden and a Chicago & Northwestern Ry. day 
car in the rear. The locomotive was the powerful 
eight-wheel engine, No. 908, illustrated in Engi- 
neering News of Jan. 9, 1896, which was one of 
several built by the Schenectady Locomotive 
Works, of Schenectady, N. Y., and designed spe- 
cially for high speed with heavy trains between 
Chicago and Omaha, 492 miles. These trains have 
from 8 to 11 cars, with sometimes as many as 6 
sleepers. The engine has cylinders 19x 24 ins., 
driving wheels of 6 ft. 3 ins. diameter, and weighs 
125,600 Ibs., with 78,000 lbs. on the driving wheels. 
Its appearance is somewhat grim, being painted 
entirely black, relieved only by the glistening of 
the varnish and the bright finished edges of the 
coupling rods, which are of I-section. 

In leaving Chicago the great amount of work 
for the elevation of the tracks above the street 
grade (Engineering News, Aug. 20, 1896) is very 
noticeable, as is also the extensive use of the Hall 
automatic block signals. During the night a furi- 
ous and long continued thunderstorm on _ the 
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plains necessitated the slowing down of the train 
on account of fear of washouts, the torrents of 
rain obstructing the view almost like a solid wall 
of water, while the vivid and almost incessant 
flashes of lightning blinded the eyes. This road 


has a very good and easy riding track, and on 
double track divisions the trains run on the left 
hand track, which is contrary to the general 
custom, 

Omaha, Neb. 


This city was reached at 8.10 a. m., July 3. The 
train makes a stop of some 15 minutes at Council 
Bluffs, Ia., on the east side of the Missouri River 
(which is not a very imposing stream at this 
point) and in the yards the train has its running 
gear inspected and the tanks of the cars supplied 
with water and ice. After this it crosses the river 
and enters the city of Omaha, which is noted as 
the starting point of the Union Pacific Ry. (for the 
first transcontinental line) in 1865. The city has 
a population of about 150,000, and is 1,031 ft. 
above sea level. 

Leaving the train to proceed on its way, a few 
hours were spent here, but the heat and humidity 
made a combination unfavorable to much sight- 
seeing. Here, as in most of the large western 
cities, one cannot but be struck with the number 
of large and handsome office buildings, many of 
them owned by insurance and trust companies. 
The main part, or business section of the city, is of 
good appearance, but everything appeared to be 
very quiet, with little business in progress, times 
being dull now all over the country. The city has 
suffered somewhat from a land boom of some 
years ago, when prices became inflated and 
everybody was buying and selling land, but this 
boom died out or collapsed, as booms do, and left 
more or less injurious effects behind. However, the 
city is an important railway and commercial cen- 
ter and has some manufactories, distilleries, smelt- 
ing works, linseed oil works and large meat pack- 
ing establishments, ranking the third city in the 
country in this latter respect. The general offices 
and the extensive shops of the Union Pacific Ry. 


* are also located here. A Trans-Mississippi Exhi- 


bition is to be held in Omaha, from June 1 to Nov. 
1, 1898, and is intended to be an exhibition illus- 
trative of the resources, products and possibilities 
of the western regions, and designed particularly 
to educate people in the east and south as to these 
matters. This was decided upon in 1895 at the 
eighth convention of the Trans-Mississippi Com- 
mercial Congress, and the matter has been en- 
ergetically pushed, while the U. 8S. Congress has 
appropriated $200,000 towards the expenses of the 
exhibition. Mr. G. W. Wattles is President of the 
exhibition, and Mr. C. F. Weller is President of the 
Omaha Commercial Club. 

The union station is at some distance from the 
business section of the city, and is an old, shabby, 
one-story frame structure at the side of the track, 
having been built apparently in the early days 
of the Union Pacific Ry. It has no trainshed, no 
modern conveniences, and only a very third rate 
dining-room and lunch counter. Some time ago 
the Union Station Co., in which the Union Pacific 
Ry. is interested, received authority and assist- 
ance from the city to build a new station close 
to the old one, but on the opposite side of the 
tracks, the city voting bonds to assist the project. 
Work was commenced and the lower part of the 
building practically completed, when the city 
made objection that the plans submitted by the 
company were not being strictly adhered to, but 
that certain dimensions had been reduced. The 
repudiation of the bonds was threatened, and this 
led the company to stop work and the railways to 
abandon the project. The partly completed build- 
ing (which appears to have been designed as a 
handsome and commodious structure of brick, 
stone and iron), remains a weatherbeaten monu- 
ment to the difficulty of ensuring harmonious rela- 
tions between railway and municipal authorities. 
A project now on foot is to build a new station 
on a different site, more nearly within the city, 
and accommodating some other roads. This sta- 
tion would be a terminal having a headhouse, 
which does not seem to be the most desirable plan 
for a station which has to accommodate so much 
through traffic, as was noted in Engineering News 
of July 16. Wherever the new station may be lo- 
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cated it should certainly have a trainshed, as no 
amount of splendor or comfort in the station 
building can compensate for the inconvenience 
and discomfort of passing between station and 
train during rain and snow. Yet it must be said 
that this is a common defect of many new and 
handsome stations, not even the makeshift of a 
shed roof-over the platforms or between the tracks 
being provided. 
(To be continued.) 
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As soon as George Stephenson triumphed with 
his locomotive “‘Rocket,’’ in 1829, he became the 
recognized authority in railway construction, and 
he adopted the fish-bellied rail with chair sup- 
ports, which had already been in use for some 
time. The rail was first laid without chairs, 
these supports having first been used about 
1797. The use of such chair supports has 
been continued in service in BPngland on all 
up to the present day, but with the bull-head rail. 
In America they were soon discarded, the Stevens 
flange or T-rail being adopted, made with a flat 
base and spiked directly to the ties, and the chairs 
placed only at the joints. Under these conditions 
the chairs were subjected to a heavy rocking and 
pounding action by the passage of the train over 
the light iron rails then used, which soon bat- 
tered out the joint ties and the rail ends. These 
joint chairs have long ago been obsolete, having 
given place to the more scientific fish plate joint. 
On account of the great weight and the looseness 
of the joint chairs, and the alternate loading on 
one side and then the other, and the hammer 
blows before mentioned, they destroyed the joint 
tie rapidly, and have remained up to the present 
time in much disfavor with old engineers who 
once used them. Hence it was that the first tie- 
plates were received with much skepticism by en- 
gineers, and it is even now not fully recognized 
that the tie-plate is distinct from a chair. Much 
eredit is due to Mr. Benj. Reece for the manner in 
which he has carried out his practical tests with 
tie-plates, and educated the engineering world 
away from the false impressions formerly existing 
regarding them. 

The tie-plates are placed directly upon wooden 
ties, and we find that all wood is composed of a 
fibrous, cellular or minute tubular structure. This 
is of two kinds in the same wood; one kind prac- 
tically open, thin-shelled tubes called “ducts,” 
which when new are filled with sap, and when 
old, filled with air. The other is of a hard 
dense, thick-shelled nature, and is called the. 
“woody fiber,’’ and is the ‘“‘substance”’ of the ma- 
terial, and it is through these cells that the sap 
flows. It is thus evident, that to entirely exclude 
moisture and air it is necessary to compress the 
walls of these tubes together and keep them so 
compressed. In “soft woods’’ the shells or walls 
of these ‘“‘woody fiber’? tubes are thin, and con- 
sequently allow of great compression. In “hard 
woods,” on the other hand, they are thick and 
strong, and leave little room for the sap to ascend 
through them. Therefore, a certain definite pres- 
sure applied to the former will compress them 
(squeezing out the air and moisture) to a greater 
extent than it will in the latter. 

The prime requisite of all “‘base’”’ of track be- 
low the rail head, whether of rail, plates, ties, or 
ballast, is to carry the loads received from the 
wheel treads and equally distribute them to the. 
roadbed (which is the final supporting medium) 
in such a manner that no single part shall receive, 
and be required to transmit, a strain beyond the 
elastic or crushing limit of its component particles. 
Where this is not carefully guarded against, rapid ” 
deterioration takes place and soon complete de- 
struction. \ 

Except during the coldest weather in the 
northern section of this country, all ballast is 
flexible and forms a yielding support to the track. 


The rail also is flexible and will bend and spring — 


within the elastic limits of the steel of which it 
is composed. Therefore, when a heavily loaded 


‘ 


‘ 


wheel passes over the track, depression of the rail x 


immediately below the wheel takes place, the ad- 


jacent ties supporting the rail will force it into a — 
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curve, thus tending to raise it off the second ties 
from the wheel, to be instantly forced onto the tie 
as the wheel reaches it. Thus is produced a cer- 
tain undulatory or wave motion in the track, 
which may cause the rocking or churning of the 
tie as the wheel passes over it, a rise and fall of 
the rail on the tie, and also a longitudional move- 
ment of the rail bodily. We will call these the 
first forces acting on the tie-plate, and will call 
them longitudinal and rocking forces. Under 
excessive loads, light rail and poor ballast, these 
conditions are magnified. 

Fig. 1 shows tie plates in use with the above 
conditions of forces on an exaggerated scale. It 
will be seen that the tie-plate will first receive a 
blow and then a heavy load on one edge, forcing 
this edge into the tie, compression of the fiber 
under this edge takes place, lifting the other edge 
off the tie. Next the middle of the tie is loaded 
centrally, and finally the opposite edge of the plate 
is loaded, forced into the tie, lifting the other edge 
of the plate off the tie, the tie moving in the bal- 
last to correspond slowly with the action as above. 
This action will increase with the width of the 
plate and the softness of the tie. It is similar, 
also, but in a minor degree, to the action of the 
load on the old joint ‘‘chairs’ in use on iron rails, 
and would in time cause the destruction of the tie, 
unless the plate is immovably fixed thereon. This 


deleterious action can be entirely overcome by giv- 
ing a central point of support on the plate as 
shown in Fig. 2, or by making the plate sufficiently 
narrow. Some well-known plates have been made 
6 and even 10 ins. wide, with a smooth top sur- 
face, but experience has shown that they would 
rock on the tie, become loose, and soon grind out. 

One of the most detrimental actions of track 
in practice is the rise and fall of the rail on a 
flat plate. With high speed the rail is raised in- 
stantly off the plate on which a close contact had 
been previously maintained. At once air rushes in 
with excessive velocity, carrying with it sand and 
other gritty particles. This sand grinds between 
the rail and the plate, and as is perfectly clear on 
examination of an old plate, wears a thin plate 
through in a short period. The larger the rail base 
and the plate, the greater the velocity of the air 
and the greater the tendency to suck in grit. This 


grinding of the sand on the plate is one of the 
chief sources of destruction of tie-plates in prac- 
tice. ; 

The second and greatest loading on the plate is 
the vertical loading, produced by the wheel and its 
superincumbent load applied to the rail head, and 
through it and its base direct to the tie-plate. 
Referring now to Fig. 8. This vertical force is 
applied to the rail head at G, and is then trans- 
mitted vertically through the rail web to F’, where 
the web joins the base AB. Here the tie-plate 
takes it and is called upon to distribute it over the 
tie and out to its outer edges at C and D, and in 
doing so must not have its fibers strained beyond 
their elastic limit. If they are so strained, the 
plate will buckle or curl up at the edges of the 
rail flanges, because there the greatest bending 
moment occurs, and the plate will assume the 
shape shown in Fig. 4. It will then become loose 
and rattle; will suck moisture beneath it and will 
apply a hammer blow to the fibers of the tie as 
the wheels pass over it. 

There are three methods of preventing this 
bending of plates: (1) increasing their thickness; 
(2) decreasing their length; or (3) adding vertical 
ribs or “girders” from end to end of the plate. If 
the first method is resorted to, the plate becomes 
too heavy for economical practice, and at the 
Same time from its inertia cannot be immovably 


secured to the tie. By the second method the area 
of bearing on the tie is greatly reduced. By the 
third method the objections to the two former are 
answered, and the exceedingly important feature 
of providing successful means for securing the 
plate to the tie is obtained by opening up the 
grain of the wood and placing the flanges therein. 

Considering the plate strong enough for this 
purpose, it is next the duty of the fiber of that 


part of the tie immediately beneath the plate, 
namely D, H, K, C, Fig. 3, to support this dis- 
tributed load without being crushed or torn away 
from the adjacent fibers at M and N. From the 
spaces beneath the plates this force is distributed 
through the tie to the ballast beneath. 

For the simplification of this question of the 
vertical force, let us assume that each tie supports 
its own section of rail and is called upon ¢o indi- 
vidually carry the load coming to that section. 
The loads we find as follows: 


Locomotives (Central R. R. of New Jersey), 88,400 lbs. on 
4 drivers; 22,100 lbs. on 1 driver. 

Modern box car (light weight), 32,000 Ibs.; full load, 60,- 
000 Ibs.; 92,000 ibs. on 8 wheels, 11,500 Ibs. on 1 wheel. 


Considering now the effect of these loads 
upon the two extreme cases of cedar and 
oak ties we find that with a 60-lb. rail 
having a base 44 ins. wide, resting on a 
standard tie 6x 8 ins, the area of con- 
tact will be 444, x8 ins., or 34 sq. ins., on which a 
load of 22,100 Ibs. will give 650 lbs. per sq. in. The 
effect of this load passing over at high speed and 
thus being suddenly applied should be considered 
as double this, or 1,800 Ibs. per sq. in. The wood 
of ties used varies in different sections of the 
country, and includes soft white cedar, cypress, 
redwood, chestnut, pine and hard oak. Consider- 
ing the compressibility of the tie, we find that 
the extensive U. S. government tests of the com- 
pressibility of woods at Watertown, Mass., show 
that 0.1-in. of indentation is made on unseasoned 
cedar with a load of 450 lbs. per sq. in.; on thor- 
oughly seasoned cedar, 900 Ibs. per sq. in.; on un- 


seasoned white oak, 2,000 Ibs. per sq. in.; and on 
seasoned white oak, 4,000 lbs. per sq. in. The pres- 


sures on other woods to give a like indentation 
varies between these two extremes in the 
proportion of the hardness of their fibers. It is 
thus clear that with a perfectly vertical applica- 
tion only of the above loadings it is only in the 
softer woods when moist that the fibers will crush 
and destroy the life of the tie. 

The above examples are of extreme conditions 
of the present practice as to loading, conditions 
of wood and width of rail base, and hence it would 
appear that under favorable conditions no addi- 
tional bearing surface in the form of a tie-plate 
would be required in addition to the ordinary 
rail base, even on soft. ties, to take care of this 
vertical load. 

The third loading or strain applied to tie-plates 


ig: 5. 


is apparently insignificant except upon the sharp- 
est curves. It is a lateral force and is caused on 
curves by the centrifugal force produced by the 
load moving around the curve. It is applied to the 
rail head by the wheel flange and is carried 
through the web to the base and there applied 
to the tie-plate and spikes, and through them to 
the tie. On tangents this force is produced by the 
swaying of the train, side winds, unlevel track and 
trucks skewed out of square, and though appar- 


ently comparatively slight, produces with the 
other before mentioned forces, the chief source of 
tie and tie-plate destruction. 

Referring now to Fig. 5 and considering that 
this lateral force is applied at the head of the rail 
at D in the direction A D we see that it thus tends 
to move or slide the rail laterally on its base B C 
until it comes in contact with the spike F, after 
which the tendency is for the rail to revolve on its 
edge B, elevating the other edge C and drawing 
spike G. This latter action is prevented by the 
vertical load from the wheel. In fact it is nec- 
essary to consider both of these forces together. 
Considering now both of these forces together and 
applying them as produced by the car before men- 
tioned, we get the forces shown in Fig. 6 (where 
spikes G and F are marked X and Y respectively). 

By assuming an extreme case of speed of 40 
miles an hour around an 8° curve and using the 
formula: 

wv? 


82.166 R 

(Searles’ “Engineers’ Pocket Book,” p. 177) for 
the centrifugal force, where f = centrifugal force, 
w = weight of car in pounds, v = velocity of 
car in feet per second, and R=radius of the 
curve in feet. In this case w, on one axle, is 23,000 
lbs.; v is 40 miles per hour, or 58.67 ft. per second; 
R is an 8° curve, 716.8 ft. radius, thus giving us 
a horizontal force, f, of 3,442 lbs. We have already 
a vertical force of 11,500 Ibs. applied to point A. 
Forming now the parallelogram of forces A D K 
E we find a resulting force acting in the direction 
A K and striking the rail base at G, where it is 


again resolved into the original forces of 3,442 
Ibs., acting along the base of the rail in line N G 
and 11,500 lbs. acting vertically in line P G. In an 
80-Ib. rail G comes within %-in. of the edge of the 
base. 

We have now the most serious and extreme con- 
dition in which ties and plates are placed, and 
under which ties will cut, and improperly designed 
tie-plates will fail. Assuming that this 11,500 
lbs. of vertical force applied at %-in. from the 
edge of the rail is distributed over 8 ins. of tie for 
a width of %-in., we now get a loading on fibers 
of 11,500 Ibs. divided by 6, or 1,917 lbs. per sq. in. 
This pressure will cause a very decided compres- 
sion of the fibers of all of our tie woods and even 
of the hardest oak along the edge of the rail at Q, 
as before shown, and as the wood gets old this 
will soon cause destruction. At the opposite edge 
but little pressure exists. 

It has just been shown, however, that except 
under the extreme conditions found in practice a 
purely vertical force will not destroy a soft wood 
tie. We now find that under ordinary conditions 
with a lateral force added to the vertical, we get 
a destructive force even for the hardest oak. 
Further we have a horizontal force which moves 
the rail until it comes in contact with spike F (or Y) 
under this extreme vertical pressure. These two 
combine to rapidly destroy the fibers even of the 
hardest wood on this side, and as they give way 
the rail ecants, thus throwing the resulting forces 
nearer the edge of the rail flange, which soon 
throws the rail into the position shown in Fig. 7. 

This concentrated vertical pressure and the lat- 
eral pressure causing movement of the rail, com- 
bined with the destructive abrasive action of the 
sand on the wood fibers beneath, is the chief 
source of tie-plate wear, and can be avoided only 
by a carefully designed plate. The plate, how- 
ever, must be fast to, or embed itself in the tie, 
otherwise there will be movement between plate 
and tie which will also cause absorption of mois- 
ture and sand, severe abrading action and com- 
plete destruction of the tie. The eccentric loading, 
however, not being so great as with a rail alone, 
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it will take a greater period of time to cause such 
destruction. 

This before-mentioned lateral pressure and its 
resulting action are the cause of the chief dif- 
ferences of opinion among the advocates of the 
two types of tie-plates. 

Considering now the resistances encountered by 
this force from the base of the rail until it is ab- 
sorbed in the tie, we find that this lateral pres- 
sure is absorbed (1) by the friction of the rail on 
the tie or plate, and (2) by the resisting action of 
the spike. As the tie becomes smooth, the co-effi- 
cient of friction will amount to 0.18 (Trautwine’s 
“Bngineers’ Pocket Book,” p. 873, steel, on smooth 
mahogany) or 2,070 Ibs., leaving 1,372 lbs. to be 
resisted by the spike. Allowing now ine very low 
shearing strain of 30,000 Ibs. for iron used in 
spikes, we have for a spike 9-16 x 9-16-in. square, 
0.316 sq. in. of area, or 9,490 lbs. of shearing 
strain to resist a thrust of 1,372 lbs. 

Though the spike will not shear under these 
conditions it is supported by wood which may 
compress and give way. Assume that for 2 
ins. down the spike the fibers of wood are com- 
pressed, and we have 9-16 x 2 ins., or 1,125 sa. 
ins., or say 1,220 Ibs. per sq. in. on the fiber pro- 
duced by the 1,372 lbs. of thrust. If there is any 
material rail movement before the rail strikes the 
spike and a blow is given, this should be doubled, 
or say 2,440 lbs. The resisting power, however, 
of the end of the fibers amounts to from 4,400 
lbs. per sq. in. in cedar to 7,000 lbs. per sq. in. 
in oak. On a bare cedar tie we thus have a factor 
of safety of 2. 

If a tie-plate is used under the above condi- 
tions, we have a co-efficient of friction of 0.14, or 
1,610 lbs. of friction on the plate, leaving 1,732 Ibs. 
to be resisted by two spikes, and if the plate is 
punched, as it should be, in such a manner that 
no rail movement is allowed between the spikes, 
we thus obtain with a tie-plate a factor of safety 
of nearly 6 under these conditions with cedar. 
This factor of safety certainly should be all that 
is required. 

In the above examples, forces and conditions 
were considered which can be readily ascertained. 
In practice, however, these conditions will vary, 
and when varying can never be accurately ob- 
tained. They may be varied for such reasons as 
the following: Short sections of track may have 
very narrow rail base, gage of track may be tight, 
locomotives may have long, stiff wheel base and 
frames, ties may be old, besides which spikes 
when driven are not entirely supported by the end 
wood but partly by end wood and partly by side 
wood. 

The conditions of these forces, as has been 
shown, require a narrow plate or one witha raised 
center; they also require one which will collect 
little or no sand. The Wolhaupter plate (Eng. 
News, July 18, 1895, is only 4% ins. wide, 
and can be made with a raised or crown- 
ing center, under special patents. It also 
has channels on _ top, allowing large 
air ducts beneath the which greatly 


4 


thus 
rail, 


Wollhaupter Plate 


Fig. 8, 


reduce the velocity of the inrush of air and at 
the same time afford channels for collecting grit 
or sand that may get beneath the rail base. In 
practice this is very noticeable. 

The vertical force was shown to amount to 650 
tbs. per sq. in. on an area of 4% x 8 ins., which 
is also the size of this style of plate. This 
loading on a cedar tie was not injurious, and as 
the plate has bottom flanges it carries this loading 
right to its extreme ends without buckling. The 
lateral force combined with the vertical has been 
shown to move the rail on the tie under a 


large vertical load and to rapidly disinte- 
grate the wood fiber thereby and to 
be the chief source of tie destruction. The Wol- 


haupter tie-plate has flanges which embed them- 
selyes parallel with the grain of the wood and is 


therefore held firmly by such flanges, it being a 
well-known fact that the expansibility of wood is 
almost entirely at right angles to its fibers. In 
a heavy terminal yard with excessive traffic, where 
the Wolhaupter plate, a plate of the same type 
and one of a type having flanges cutting across 
the fibers were placed, the former plate was in for 
ten months; the others for seven months each. The 
plates having flanges across the grain had 1% tight 
at the end of the seven months; the plate of the 
same type as the Wolhaupter had 16.7% tight at 
the end of seven months; the Wolhaupter plate 
had 84.5% at the end of ten months. 

A great source of tie destruction, in addition to 
the action of the forces above mentioned, is the 
natural decay of the wood. This decay is caused 
by the alternate absorption and evaporation of 
water, which action a flat or loose plate will of 
course increase. The flanges of the Wolhaupter 
plate being V-shaped on top, compress the upper 
fibers of the wood to such an extent as to tend 
to prevent absorption of moisture. Careful exam- 
ination will show that if chisel-pointed flanges are 
driven into soft wood parallel with its grain, the 
top surface of the wood is readily penetrated by 
the flanges, The fiber immediately beneath is, 
however, carried down with the flanges, and thus 
forms a pocket or receptacle for moisture immedi- 
ately beneath the surface of the tie and next to the 
flange of the plate as shown in Fig. 8. The plate 
having these V’s at the upper end of the flanges 
compresses the surface fiber down into these cavi- 
ties, filling them and preventing the collection 
of moisture at these points. 

A slight consideration of the strains placed upon 
tie-plates and rail braces will show readily which 
of them must of necessity be the preferable. 

In Fig. 9 we have a rail brace, and (as before 
illustrated in Fig. 5) vertical and lateral forces 
produced by a loaded car on a curve. We see that 
here the only force which the rail brace is capable 
of resisting is the lateral or horizontal one of 3,442 
lbs., which is only one quarter of the other or ver- 
tical force; in other words, the rail brace is placed 
to resist this small force, and the greater force of 
11,500 Ibs. takes care of itself on soft woody fiber. 
This might be possible if the braces were abso- 
lutely tight against the rail head, but in practice 
this is not so, and the moment looseness oc- 
curs between the head of the rail and the braces, 
we get a concentrated load at G as before; then 
the tie cuts, the rail cants and carries down with 
it the head of the brace, at the same time canting 
up the other end. 

On the other hand by using tie-plates this great 
vertical force of 11,500 lbs. is distributed over the 
tie. The small lateral force of 3,442 lbs. is readily 
taken care of by the friction of the rail on the 
plate, but more particularly by one inner and one 
outer spike, or in extreme cases by two outer and 
one inner. A number of railways, after making 
careful comparative tests both of rail braces and 
tie-plates have had such strong practical demon- 
stration of the above facts that they have aban- 
doned the former and adopted the latter. 
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VERTICAL LIFT LOCK FOR DORTMUND AND EMS 
CANAL, HEINRICHENBURG, GERMANY. 


(With inset.) 
A vertical lift lock, possessing several novel 


features in its construction, has been built to over-, 


come a rise of 16 m. (62.48 ft.) at Heinrichenburg, 
on the Dortmund branch of the new canal, being 
constructed to join the Rhine and Ems Rivers in 
Germany. Except in the height of lift this lock cor- 
responds very closely in size to the proposed lift 
lock for the Erie Canal at Lockport, N. Y., and 
in view of the full description of the Lockport 
structure given in Engineering News, April 18, 
1895, it is interesting to study the ideas of foreign 
engineers in the solution of their very similar 
problem. As a preface to this consideration it may 
be stated that in the issue of Engineering News, 
noted above, the, structural features characteristic 
of this type of canal locks were described and their 
advantages and disadvantages under different con- 
ditions were discussed at length. For the descrip- 
tion of the Heinrichenburg lock given here we 
are indebted to an article in our French con- 
temporary “Le Genie Civil.” 

The construction and operation of the Heinrich- 


enburg lift lock are indicated in a general way 
by Figs. 1, 2 and 3. As will be seen, a trough or 
lock chamber of sheet iron, 70x 8.6 x 2.5 m. (229.6 
x 28.2 x 8.2 ft.) is carried on five hollow cylinders 
immersed in vertical wells filled with water. The 
buoyancy of these cylinders when midway of the 
total rise, 16 m., just counterbalances the super- 
imposed load, which comprises the weight of the 
cylinders, the metal work of the trough and sup- 
porting framework, and the water in the trough. 
Any increase or decrease, therefore, in the super- 
imposed load tends to cause a vertical movement 
of the cylinders and lock chamber. To quiet this 
movement four framework towers of steel are lo- 
cated about at the four corners of the lock cham- 
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Fig. 5.—Cross Section of Well. 


ber, and to regulate the movement as well as to 
supply the additional force necessary to cause it 
under certain conditions, four screws are placed, 
one at each tower. : 

The mode of operation is evident from the fore- 
going. When it is wished to pass a vessel into the 
lock the gate of the lock chamber and that of the 
corresponding level of the canal are opened. The 
vessel once being in the lock the gates.are closed 
and the lock chamber raised or lowered, as may be 
desired, to the opposite canal level. The process 
of taking the vessel from the lock chamber is sim- 
ilar to that of passing it into, the lock chamber. 
Power for operating the lifting screws, the lock 
and canal gates, and the capstans hauling the 
boats, is furnished by a 220-HP. electric plant. 
With this general explanation attention may now 
be turned to the details of construction. 

In constructing the lock the first work was the 
excavation of the pit and the construction of the 
wells. The excavation was on a side hill, but the 
material was very favorable, being-a marl, with 
occasional seams of rock, but bearing very little 
water. The surface dimensions of the excavation 
were 100 x 54.5 m. (828 x 178.76 ft.), which, with 
the slopes and terrace, Fig. 4, gave 72 x11.5 m. 
(235.2 x 87.7 ft.) as the bottom dimensions of a 
pit 12 m. (89.36 ft.) deep. The five wells were be- 
gun at this bottom level. These wells are 9.2 m. 
(30.17 ft.) in diameter, each, and were placed 11.5 
m. (37.7 ft.) apart, c. to c., in a single row. At the 
top of each well a ring or crown of concrete was 
built and at the bottom there was placed an in- 
verted dome or spherical segment of the same 
material. The sides of the wells were lined with 
cast-iron rings or cylinders, each 1.5 m. (4.92 ft.) 
deep. These consecutive rings were screwed to- 
gether, the hub and spigot ends being threaded 
for this purpose, and made tight by lead joints. 
The well construction is clearly shown by Fig. 5, 
and the nature of the plant used in doing the work 
is shown by Fig. 4. Altogether seven months were 
required to complete the excavation and well con- 
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struction, exclusive of the construction of the 
passageways connecting the bottoms of the wells. 
The work was done by the contractors for the lock, 
Haniel & Lueg, of Dusseldorf, Germany. 

Following the well construction, work was be- 
gun on the foundations for the operating screws. 
Four rectangular wells 2x2.6 m. (6.56 x 8.52 ft.) 
in lateral dimensions and 10 m. (82.8 ft.) deep 
were dug and a pier of concrete built at the 
bottom of each. These piers take the thrust of the 
serews, which, under certain conditions, amounts 
to 1,600 tonnes. Simultaneously with the construc- 
tion of the screw foundations, work was completed 
on the towers, the nature of whose construc- 
tion is shown by the illustrations. Each screw 
was a single piece of forged steel 24.5 m. (80.36 
ft.) long, 17.5 m. (24.6 ft.) of which are threaded, 
and has an outside diameter of 28 cm. (11 ins.). 
To make certain of the quality of the material a 
100 mm. (8.93 ins.) hole was bored the entire 
length of each screw at the center. 

The floating cylinders were built by the Har- 
kort Works, of Duisburg, Germany. Each was 8.3 
m. (27.22 ft.) in diameter and 10.275 m. (33.7 ft.) 
long, outside dimensions, and had cylindrical sides 
and spherical ends. The material was 18 to 20 
mm. (0.7 in. to 0.78 in.) steel plates. Inside each 
eylinder was a steel framework to give rigidity to 
the surface plates. Each cylinder carries a tower 
of steel framework and the tops of all five towers 
are connected by a bridge which carries the iron 
trough or lock chamber and gives it the nec- 
essary bracing. The trough itself is made of 10 
mm. to 14 mm. (0.39 in. to 0.55 in.) iron plates, 
which are reinforced on the bottom with plates 
varying in thickness from 8 mm, (0.31 in.) at the 


‘center to 16 mm. (0.62 in.) at the sides. 


The power for operating the screws is provided 
by a 150-HP. electric motor located in a cabin at 
the middle of the bridge connecting the four main 
towers. From this motor the power is conveyed by 
the shafts and gears plainly shown by Figs. 1, 
2 and 38. The speed of travel given to the lock 
chamber by this machinery is 10 cm. (8.987 ins.) 
per second, making the time necessary to pass a 
boat through the lock 15 minutes altogether. An 
independent motor of 100-HP. operates the lock 
gates. 

The foregoing description and illustrations give 
a very fair idea of the Heinrichenburg lift lock. 
No figures of the cost of construction are available 
nor is information yet available regarding the suc- 
cess of its operation. 
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IMPROVEMENT TO THE WATER SUPPLY OF YORK, PA. 


One of the earliest towns in the United States 
to enjoy a public water supply was York, Pa., 
where works were built in 1816 by the York 
Water Co. What parts of the old works, if any, 
are still in use, we cannot say. Just now the 
works are being improved by the addition of a 
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The pumps work under a pressure of 150 Ibs., 
delivering water through a 24-in. cast-iron force 
main, about 11,000 ft. long. This main passes over 
four hills and at the summit of each is an air vent 
consisting of a 24x 8-in. T-branch, surmounted 
with one length of 8-in. pipe, properly protected at 
the opening. 

The reservoir has a capacity of about 40,000,000 
gallons. It is built in two compartments, is located 
on a hillside, and is formed by a curved embank- 
ment somewhat resembling a horse-shoe in shape. 
A section through the main embankment is shown 
by the accompanying illustration. 

The force main extends over the top of the em- 
bankment, instead of through it. There are two 
gatehouses, one at the adjoining corners of the 
two basins, arranged so as to draw water at two 
different levels, from either or both basins. The 
other gatehouse is at the foot of the outer slope, 
and controls the supply in either of two directions, 
or permits the emptying of the reservoir through 
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Passengers carried ios. cadence de teshen cue 543,974,263 
Passenger. milosgrat <ic-.c's dak sett ce pele cee 12,642,202,551 
Mrelehtemoved'. tonsis ecco ceiee sss ceo , 799,883 
Tons of freight moved one mile ......... 88,567,770,801 
ATURE DASRGN PEL. jeaisthatciir weiss este ce 6 $261,640,598 
“ Sreieht! cote ddeeeeeee: tov ewe 748,784,451 
CUNO aie, ui sia) clei claipietnie’s 8 s.cr ois nj ohne ys 87,714,556 
otal’ tramic: Neventewts. : «ccs aaaleeeMesioe $1,093,189,605 
Operating expenses $769,943,151 
ING OARUIM GNU vate: e1na:t awl dccrelree ae roeke kicnins 323,196,454 
Rentals and other receipts ............0. 113,768,075 
Total available revenue .............. $436,964,529 
Payments from available revenue: 
Interest on bonds ......... $239,944,229 
Other interest ....... F 8,191,655 
PIVIGCONGS ois cis s 81,375,774 
Rentals, tools, ete. . 68,885,266 
Miscellaneous ...... .-+» 33,404,887 
BEG A inte os chara seat ciclo lie ate Moral el sie: «.averstercreieiels $431,801,811 
al AT COME Sat PAdsrar cinta eel te erctclaten ccc foe e\ale $5,162,718 


A comparison with the general results of oper- 
ation in 1895 and in 1894 are given in the follow- 
ing table, from which it will be seen that the dif- 


1895. 
Miles of railway operated .......--..0005 179,162 
Tons of freight moved .....+..ee+esseeee 763,799,833 
Freight mileage ......cceeevecccsssscoes 88 567,770 807 


Passengers carried 
Passenger mileage 


ee ee a 


12,642,202,551 


Barnings, freight ......sccccsvsssvesees $743, 7 84,451 
oly PAKKONRELE sec cee cuae se. atteeale 261,640,589 
“t MOIRCOLIAR COUR hacia olen pelo qeitinis 87,714,543 
ig BROBS Mac clausle Weanec etches) sl+ alas epusie ce 1,093,139,605 
Me TOb Mas ate bictoctetels cictsiereicl ate dlasetcnd 


323,196,454 
SS per ton per tnile, cts. 839 


P. c. of increase or 


Increase i—— decrease. ——, 
1894. or decrease. In 1895. In 1894 
176,229 + 2,933 + 166 + 1.19 
674,714,747 + 89,085,086 +11.72 —10.85 
82,219,900,498 + 6,347,870,303 + 7.72 — 9.12 
583,248,007 — 39,273,744 — 6.73 — 7.25 
13,600,531,635 — 958,329,084 — 7.05 —10.20 
$700,477,409 sen 5 40 307,042 + 6.18 —13.36 
276,031,571 — 14,390,973 — 5.21 —11.52 
91,134,533 — 3,419,990 — 3.75 + 3.36 
1,067,643,513 + 25,496,092 + 2.389 —11.64 
317,757,399 + 5, oy 055 + 1.71 —11.58 
0.864 + 0.025 + 2.89 


the one outlet pipe. A new 20-in. supply main 
will lead to the city. The reservoir has an overflow 
into a ravine through a culvert. 

We are indebted to Mr. Chas. A, Hague, M. Am. 


Soc. C. E., of 39 Cortlandt St., engineer for the 
improvements, for the information given. The 
contractor for the pumping station, reservoir, 


force and supply mains was Mr. John Berkery, of 

New York city and West Hoboken, N. J. Mr. J. L. 

Kuehn is superintendent of the York Water Co. 
es 


THE RAILWAYS OF THE UNITED STATES IN 1895. 


The introduction to the yearly volume of Poor’s 
“Manual of Railways” always contains a sum- 
mary of the statistics of the railways for the pre- 
ceding year, and we give below an abstract of 
these statistics, taken from advance sheets of 
this introduction for the volume for 1896, which is 
the 29th annual number. The statistics are for 
the year 1895, and the book is issued somewhat 
later than usual, for which three reasons are 
given: 1, an increase of 300 pages in size; 2, the 
delay occasioned by printers quitting work for 
more than two weeks during the recent hot spell; 
and 3, a loss of over two weeks on account of a 
printers’ strike. The total mileage of railway on 
Dec. 81, 1895, was 180,955 miles, only 1,627 miles 
having been built during the year, as against 
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SECTION OF RESERVOIR EMBANKMENT, YORK, PA. 
Chas. A. Hague, I. Am. Soc. C. E., Engineer. 


pumping station and storage reservoir, with the 
necessary force and supply mains. 
The pumping station is located on Codorus 


Creek, across which a crib dam has been built 
to raise the water 5 ft. and supply the pump well. 
The pumping plant includes two Campbell & 
Zell boilers, designed for an actual horse power of 
850 each, and two 5,000,000-gallon horizontal 
triple expansion, high duty, Worthington engines. 
The main engine and boiler room floor being 6, 


and the basement floor 14 ft. below flood level, 


the entrance and all other openings are kept 
above that level to prevent flooding. There is a 
gallery floor at the entrance with steps down to 
the main floor, 


2,157 miles in 1894. The statistics cover practi- 
cally all the railways, only 659 miles being given 
as “not reporting.’ The figures for these 179,821 
miles of railway may be summarized as follows: 
Capital stock $5,182,121,999 
Funded, unfunded and current debts...... 6,488,779,615 

Mptals Mabiitiom serch reels eles whites e528 $11,670,901,614 
Cost of railway and equipment.......... $9,861,102,973 
Real estate,stocks,bonds & all other assets 2,168,421,392 


Mel astersteiare. 9: $12,029,524,365 
$358,622,751 


Train mileage, DASSONECTAW ure fore ete ses s6s 327,294,734 
eight Mecsas cable ©5133, 6\° 491,410,820 

ia Ms ibd. <eht Wale AS ce COC CoeEeIe _ 15,457,989 
Total revenue train mileage.., 834,163,493 


| 


ferences are very small, but are encouraging as 
compared with 1894, for which purpose we have 
added the last column of the table, showing the 
percentage of increase and decrease of 1894 over 
1893. In 1895 the freight traffic increased 11.72% 
over 1894, but the earnings from freight only in- 
creased 6.18%, while the passenger traffic and 
earnings show a decrease. 

A statement prepared with a view to ascertain- 
ing the relation borne by the great trunk lines of 
railway to the entire railway system of the 
country shows that 59 railway systems control 
more than 61% of all the railways in operation. 
Of the passengers carried in 1895 (543,974,263) 
these 59 systems carried 386,625,325, or 71%, a 
total distance of 9,686,080,240 miles at an average 
charge of 2.016 cts. per passenger per mile, 
against a general average of 2.069 cts. for all 
the railways of the country. Of the freight ton- 
nage they hauled 60%. Their aggregate haulage 
equalled 67,268,068,380 tons one‘mile, being 76% 
of the grand total, while the average charge per 
ton per mile was 0.834 ct., or 0.015 ct. less than 
the general average for the whole country. 

The street railway statistics may be summarized 
as follows, but it is stated that many companies 
have furnished very meager information. The 
rapid substitution of electric traction for horse 
power may be gathered from the fact that since 
1891 the number of horses employed in this ser- 
vice has decreased by 162,000, or about 80%. 


Total mileage of track ....-\scesessscenss 15,956 
Capital ntoclcucss eyiecolscetes slashe oalerelatteta nance $828,547,285 
Bondeds Capt sana ree, tayo cise cide eelate ews wax ee $525,949,928 
Mileage ‘of ‘eleotrign lines) co os se cieuaeteccleid ciieie 13,556 
Ofs CAbIO TWnoem)” s.cctecc storsraste sn case 612 

gs Of-Horse lines fi; « ccs es tes eel seelen 1,351 

a Of. GammMy. WHOS Hives FAS cers! cite sclera 384 
No of horses: and Mules 6./es ce velertic cow goes 28,154 
ok, dummy vengines: ocs-ncece eo ec atin 206 
San Of MOCOL? CATA Vaeteeeele cee 6 aaeta: sietatt Oats 20,777 
Fem Off DASSONSEL? CATH sz pactdeicis cetinte on 28,621 


On the steam railways the average haul was 
25.24 miles per passenger and 115.96 miles per ton. 


: 1885. 1894, 1895. 
Miles” of steel rails. .5s.6:e<« 98,102 6,653 205,546 
Milesvof fron: rails 722. sh +e > 62,495 35,266 28,652 
Miles; of track: tic siresteecros cas 160,596 232,919 235,198 
Per cent, of steel! rails) ......> 61. 84, 87.8 
No. ‘of, locomotives: F.sveec<c 25,937 36,784 37,090 
No. passenger Cars ....-..eee0. 17, 290 ay ott 
No. bag’ge, mail and exp. cars 6,044 7,921 
ING> “Eveisitts Cara seotenreces s 6 805,519 1,288,799 1, 239) ‘Bt 
INO) Of albiGars cece e nice. 828, 853 i 264, 641 ie 266, 687 


——— ee 

.THE INVENTION OF THE ART OF LITHOGRAPHY, 
by Alois Senefelder, in Germany, in 1796, is to be cele- 
brated in New York on Oct. 16 and 17, This celebration 
will take the form of an exhibition of all the different 
products of lithography, including prints from the earliest 
date and from all countries, Lectures upon the history 
and progress of this art by experts will also be given, Any 
one who can aid the committee in this laudable work by 
loaning specimens in their possession or by suggestions 
should communicate with the chairman, Mr. Joseph R. 
Keogh, 23 Third Ave., New York city. 
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The development of rail sections has always 
been an interesting subject for railway engineers 
and rail manufacturers, as in the early days of 
railways each engineer wanted to have a special 
section of his own on his own line, and each man 
had his own particular hobby as to rail sections. 
Within recent years a very close concensus of 
opinion has been reached as to the forms and pro- 
portions of rails, but on the less important 
branches and portions of many railways of any 
considerable age there are to be found various 
types of sections now obsolete. The development 
of the form of section on such roads is particularly 
interesting since it Shows the changes that have 
been introduced under similar conditions, and in 
another column we give a set of the eight sections 
which have been used on the Denver & Rio Grande 
R. R., beginning with a 30-lb. rail in 1871, when 
the road was first commenced, and ending with an 
85-lb. rail, which has been laid during 1895 ana 
1896. The oldest rails were of peculiarly rounds 
headed section, showing evidently the influence of 
English practice, but more curious still are the 
two sections in which the sides of the head flare 
inward from the top, a form of section which was 
designed from wrong ideas and was but little 
used. The present rail section conforms prac- 
tically to the. type recommended by the committee 
of the American Society of Civil Engineers, ex- 
cept that the top corners appear to be of larger 
radius, while the sides of the head, instead of be- 
ing vertical are slightly flared outward from the 
top. This latter practice is followed by a large 
number of railways, and is incorporated in the 
Dudley patented form of section now so exten- 
sively used. The set of sections which we illus- 
trate in comparative form is a good example of the 
history of rail sections on individual railways in 
this country. 
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While the tie-plate is a decidedly modern inven- 
tion’ it has already fully borne out the ideas of its 
designers and is now very extensively used, while 
its application is spreading very rapidly. Briefly 
this device consists of a metal plate interposed be- 
tween the rail and the wooden tie, its purpose be- 
ing to protect the wood of the tie from the cut- 
ting and abrading action of the rail, which action 
is more influential than any other in causing the 
destruction of the tie and rendering tie renewals 


necessary. The tie-plate is thus a species of tie 
preservative or protector, and is not to be classed 
with the old chairs and joint chairs whose office 
was to support the rail and hold it in position. 
It would seem at first glance as though such a 
simple thing as a tie-plate would not require 
much designing, and would not call for much 
theoretical consideration of the forces it has to 
sustain, but as a matter of fact, while the tie- 
plate is a small and simple thing enough in itself 
yet its efficiency may be very greatly increased 
by a little care in designing it with due regard to 
the work it is required to do. That this is so will 
be clearly understood from the perusal of a 
paper in another column. The manufacture of tie- 
plates is now one of the most important industries 
in the railway supply business, and while almost 
any form of plate is an improvement over the 
direct contact between rail and tie, yet it may 
readily be seen that there are opportunities for 
increasing the practical efficiency of the plates. 
The main objection to a simple flat plate is that 
it is impossible to keep it tight, so that there will 
be a continual movement of the rail on the plate 
and the plate on the tie, with a consequent admis- 
sion of dust’'and moisture to cause wear and de- 
cay, and also a consequent clattering under traffic. 
Besides this, if the plate is thin and wide it will 
bend and buckle, while if made sufficiently thick 
to resist bending the plate will be clumsy and 
expensive. The question then is, how to secure a 
permanent connection between the plate and the 
tie, and this appears to have been most efficiently 
attained by making a plate with longitudinal 
ribs or flanges which sink into the fibers of the 
wood and are tightly held by them, while the size 
of the flanges is not such as to crush or split the 
wood. These flanges also serve to stiffen the plate 
and enable a thin plate to be used without buckling 
under heavy loads. The use of the tie-plates not 
only effects an improvement in the track, but also 
(at very little expenditure) effects a reduction in 
the expenses of track maintenance, since it en- 
ables soft and cheap durable timbers to be used 
for ties,as the timber is protected from the cutting 
action of the rail, and such cheap ties thus pro- 
tected may actually last longer (and be thus more 
economical) than more expensive hard woods not 
thus protected. 


Fe ae 


The substitution of cable for horse-power on sur- 
face railways, and the consequent increased 
speed, reduced operating expenses and better ser- 
vice, certainly seems to pay in New York city, as 
is indicated in several directions. The Broadway 
cable-line, in its first year of operation, reported 
to the State Railroad Commission a gain of 257% 
in total traffic and a decrease of 20% in operating 
cost, or a total gain of 45%, as compared with 
the operation of this line by horse-power in the 
year preceding. The actual gain in passengers 
carried since then is not now at hand, but the 
Third Avenue cable-line was opened on Dec. 4, 
1893, and the official figures for the year ending 
June 30, 1894, show a gain of nearly two million 
passengers carried over the average for the three 
previous years, though this report would include 
only about six months of cable service. How 
much loss of traffic might be charged to the delay 
in operation caused by the change from one sys- 
tem to the other it is impossible to state; but the 
undoubted and sudden increase in passengers 
after the cable was completed would seem to 
prove that the change was a popular one. That 
some other lines of traffic suffered by the changed 
conditions on these two cable surface roads is 
indicated in the lately published report of the 
Manhattan Elevated Railway Company to the 
State Railroad Commission. The report of this 
parallel and competing system is made up to June 
30, 1896, and shows that the “total jncome’”’ of ele- 
vated roads has steadily decreased since 1893, 
when the cable system practically came into com- 
petition. In this period the Manhattan has made 
considerable effort to maintain its traffic, and the 
growth of population in the northern section of 
the city has certainly not decreased. But the ad- 
vantages of more rapid transit on surface roads, 
with no stairways to climb and somewhat less 
travel from the centres of traffic, has «certainly 
had an effect upon the number of passengers for- 


merly using the elevated system. The fact of the 
matter is that the cable surface roads are not 
only catching the short-haul passengers, but also 
many riding for long distanecs, who find the sur- 
face lines more convenient for their purposes and 
now fast enough to use. 
pes EUS cee 

Cuban, or rather Spanish methods of estimating 
upon and contracting for the execution of public 
works in that island are peculiar, to say the least. 
In a paper lately presented to the American So- 
ciety of Civil Engineers, Mr. E. Sherman Gould, M. 
Am. Soc. C. E., describes the new water-works 
of Havana, and incidentally treats of the contract 
system prevailing there. After the preparation of 
the plans, an estimate must be made, down to 
the most minute details of the exact quantities 
of each class of work required. These plans, esti- 
mates.and quantities, accompanied by a report, 
must then be submitted to the home government 
for approval; and after such approval any radical 
change found necessary during construction must 
first be submitted to the Cuban authorities, then 
to the home authorities, and a royal order ob- 
tained before anything can be done. While this 
may seem necessary, under the ‘“‘paternal’”’ form of 
government assumed by Spain towards its col- 
onies, it is likely to be embarrassing to both en- 
gineers and contractors and certainly does delay 
execution. But another and seemingly very use- 
less and objectionable feature of the system is the 
requirement that in quantity and cost each class 
of work must stand by itself. Consequently, if in 
the execution of the work any quantity, and, of 
course, the resultant cost, should fall short of the 
submitted estimate, this surplus is not available 
to make good any excess of quantity and cost in - 
another piece of the same work; but a new ap- 
propriation for ‘extra work’ must be carried 
through the network of red tape referred to, 
though there is actually an unexpended balance on 
hand. Another rule, which holds good in Spain 
as well as in Cuba, is that acceptance of the con- 
tract, after an examination of the plans and docu- 
ments, makes the design virtually the contractors, 
and the contractor and not the engineer is re- 
sponsible for all failure that may result from the 
plans. The only loop-hole of escape for the con- 
tractor is the filing of a written protest before 
commencing any work in which he deems the 
plans insufficient. . 


~——-—_+ 


This system is certainly ingenious in its com- 
plicated difficulty, its multitude of authorities, 
enforced delay in execution, and in its disregard 
of the many contingencies which may make nec-. 
essary some radical change in plan during the pro- 
gress of the work. But it also indicates the tena- 
city of Spain’s grip upon her colonies and how 
little she trusts them to attend to their own busi- 
ness. The proviso for shifting responsibility for 
the failure of plans, from the engineer to the con- 
tractor, reflects rather badly upon the confidence 
a Spanish engineer seems to have in the ‘sufficiency 
of his own designs. And Mr. Gould shows in his 
paper that the original plans for part of tha 
Havana work were insufficient. This reservoir 
was to be covered with groined elliptical arches of 
cement that were to rest upon granite columns 
made of three separate blocks of stone. The ex- 
ecution of this work was so difficult and almost 
impossible that the reservoir remains uncovered 
to-day, and plans for a safer and simply cover- 
ing were rejected. Under the peculiar {vanish 
laws regarding responsibility for plans, this failure 
to cover the reservoir must be charged to the cone 
tractor. 

2a np Aeon eel 

The use of springs for sources of public water | 
supply is quite common in some parts of the . 
country, notably in New England. The conditions 
governing the yield of springs have not been so 
carefully studied as those relating to surface 
sources. The reason for this, apparently, is that 
most springs have been utilized in this 
country where only comparatively small quan- 
tities of water are required. One or more 
springs have been piped to towns at the 
outset, and others have been added later, or other 
sources of supply sought, as the demands for more 
water arose. But even where only small water- 
works are to be supplied prudence demands that 
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the available yield from a spring, or springs, shall 
be determined as nearly as possible, before adopted 
as a source of supply. The most obvious and com- 
mon method of determining the yield is to make 
a gaging of the flow from the spring, but a single 
gaging, or a season’s gaging is not sufficient to 
determine what may be expected through a series 
of years, even when backed by the assurance of 
the “oldest inhabitant” that the “spring was never 
known to run dry.’’ Where the drainage area 
tributary to a given spring and the rainfall of a 
locality are known, the problem of yield, year in 
and year out, is very much simplified, but there 
still remains the governing geological conditions, 
especially the character of the material through 
which the water must flow and the relation of 
permeable and impermeable strata. These geo- 
logical conditions may in part be determined by 
an examination of the surface, but cannot be com- 
pletely learned without putting down borings or 
test pits. When all else has been decided there 
will still remain to be found the percentage of 
rainfall lost by run-off, by surface evaporation 
and by plant absorption and evaporation. 

So far as we know, very little has ever been pub- 
lished regarding the available yield from springs. 
Far more has been printed on the yield of wells, 
a very closely related subject. With the growing 
demands for pure water supplies, the yield of our 
mountain and hillside springs, ever popular 
sources of supply, will become a matter of in- 
creasing importance, for however thoroughly it 
may be possible to purify water most people will 
prefer that which is naturally pure. In addition, 
a public water supply is already almost a neces- 
sity for the small villages of a few hundred inhab- 
itants, and in some sections these may obtain, as 
many already are doing, ample supplies of clear, 
cool and sparkling water at slight expense, where a 
water purification plant might be considered as 
entirely out of the question, even if not actually so, 

In view of the above facts we give a consider- 
able amount of space elsewhere in this issue, to a 
paper by Mr. Louis E. Hawes, C. E., on springs 
as sources of public water supplies. Mr. Hawes 
has brought together some very interesting mat- 
ter on this subject which we commend to those 
interested in the development of springs. 
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The practically successful trial, at Portland, Me., 
of the Hargrave kite, as modified by Mr. Charles 
H. Lamson, is a marked step forward in solving 
the solution of aerial navigation. This kite, or 
aeroplane, was not only the largest ever success- 
fully floated, but it also carried aloft the heaviest 
weight ever lifted with any similar device. Un- 
fortunately the press accounts do not give the di- 
mensions of Mr. Lamson’s kite, other than to state 
that it took 15 men to carry it. The interesting 
point in the experiment, however, is the fact that 
adummy weighing 150 lbs. was safely and 
steadily carried by this kite to a height of 600 ft. 
At this point a sudden gust of wind broke the 
retaining cord; but after sailing on for about half 
a mile further the kite descended as steadily 
and as easily as it ascended. Had a man been 
upon the kite he would have suffered no injury 
whatever. Those interested in Mr. Lamson’s ex- 
periments may see a full account of his smaller 
kites in “The Aeronautical Annual,’ for 1896, 
edited by Mr. James Means, of Boston, Mass. 
This air-ship is practically made up of two rec- 
tangular cells, open at the parallel sides of the 
longest dimension. Each cell is jointed, or hinged, 
near the front and back ends, and these smaller 
hinged cells can be manipulated by levers so as to 
change the vertical direction of flight. Lateral 
steering is accomplished by shifting the weight to 
either side of the center, the vessel turning to- 
wards the loaded side. It should be explained 
that these two main cells are parallel to, but at 
_ Some distance from each other, being connected 

by a light and strong framework. In the original 
kite there are no wings, or movable parts, other 
than the hinged ends of the main célls; and the 
especial features of this form of aeroplane are 
great steadiness in flight and unusual lifting 
_ power. The absence of intricate moving parts is 
— especially advantageous, coupled with the general 
simplicity of form and construction, and further 
development on these lines will be awaited with 
interest, 


GERMAN EXPORT METHODS. 


In our issue of Aug. 18 we commented upon the 
growing interest in the United States in an in- 
creased export of our own manufactures and we 
also noted the more prominent American organi- 
zations now engaged in activily promoting the ex- 
tension of this foreign trade. In connection with 
this proposed development of a practically new 
business it is profitable to study the methods of 
other countries which have resulted in commer- 
cial success, and among these other countries Ger- 
many is just now taking a very prominent place 
as a manufacturing and exporting nation. Methods 
which have built up a rapidly growing trade in 
German goods all over England, until lately almost 
without a rival in manufacturing for the rest of 
the world, are worth close attention. 

A book lately published in England, entitled 
“Made in Germany,” is creating a stir among the 
manufacturing classes in that country by bluntly 
proving, by statements and official figures, that 
England is fast losing her old position as the un- 
disputed mistress of the world of commerce, and 
is no longer supreme even at home. The law 
requiring all foreign-made goods sold in England 
to be plainly marked as ‘‘made’”’ in some other 
country, is having an unexpected reactionary 
effect. It is opening the eyes of British manufac- 
turers and those interested in British industries to 
the present and rapidly increasing volume of 
goods ‘“‘not made in England’ and yet supplied 
to the consumers of that country. The label, 
“made in Germany” is appearing on a dangerously 
widening group of goods, and this means not only 
a shrinkage in the home market to English pro- 
ducers, but it also implies a perilous competition 
in the markets outside of Great Britain. 

The author of the book quoted shows by figures 
from Parlimentary reports, that while the propor- 
tion per head of exported English products was 
about $40.24 in 1872, this proportion was only 
$27.70 in 1894. A reduction in the price of goods 
exported may account for a part of this decrease, 
but further figures presented give another and 
more potent reason in the German increase of 
trade in the same period. In 1883 the imports 
into England of goods manufactured in Germany 
were valued at $83,150,000; in 1893 the value of 
these German imports was $128,150,000, an in- 
crease of about 30 ver cent. in ten years, and 
this in a country that in the near past had a 
practical monopoly in the supply of manufactured 
goods to a large part of the trading world. 

While American manufacturers may not view 
this reduction in English trade with any over- 
whelming amount of sympathy and regret, the 
alleged causes of this decrease have a direct in- 
terest to them in any attempt to extend the in- 
troduction of their own products into other lands. 
And quite as interesting and worthy of study are 
the means by which Germany has succeeded in 
introducing her goods into England. 

The author of ‘“Made in Germany” frankly tells 
the manufacturers of Great Britain that under 
the prestige of the past monopoly of all trade they 
have grown too careless of the wants and de- 
mands of even English consumers. They make 
what pleases them best; adhere to out-of-date 
methods, designs and processes; and pay too little 
attention to the comfort and needs of their labor, 
a neglect which has a direct and injurious effect 
upon the quality and character of the product of 
this labor. In short, while the manufacturer has 
stuck to the rut marked deep by the wheels of 
another age of trade, the consumer is being edu- 
cated to the advantages and possibilities of a more 
enlightened and intelligent treatment of an old 
subject. To make plain our meaning, we have 
only to contrast some of the commonest articles 
of household use as made in England and ‘‘made 
in Germany.’’ In the one case we too commonly 
find old forms, clumsy and inartistic design and 
careless finish; in the other there is very generally 
a grace, lightness and beauty that can only re- 
sult from careful study and intelligent attention 
paid to the minute details and the actual needs, 
use and appearance of the product, whatever it 
is. When this better and handsomer article is 
offered in the market for the same, or often at a 
lower price, it is not remarkable that the con- 
sumer will prefer it and buy it and that his 
neighbors will gradually do the same, 


A late editorial in London “Engineering,” treat- 
ing of the’ rapidly growing competition of Ger- 
many and the United States with England in the 
Australian trade, incidentally illustrates the in- 
difference of some English manufacturers in at- 
tending even to the wants of home customers. It 
seems that a prominent firm of engineers applied 
to a famous English tool-building establishment 
for some suggestions in the improvement of a cer- 
tain class of machines which would tend to in- 
crease their output; and the application was cou-~* 
pled with the promise to purchase all machines 
from this firm if any substantial gain could be 
shown in the product. The tool-makers in ques- 
tion sent an aged foreman to look into the matter 
and he proved to be quite incapable of giving any 
advice of value. In despair, a German firm was 
then applied to with quite a different result. A 
bright young German engineer was at once de- 
spatched to the works in question who carefully 
and intelligently examined the machines in use, 
sent samples of the finished product to Germany 
and had the whole matter investigated by compe- 
tent men there. The outcome was that the Ger- 
man firm supplied machines under a guarantee of 
saving effected that was much surpassed by the 
actual working of the tools themselves; and Eng- 
land lost what promises to be a very profitable 
trade. “‘Engineering,’”’ very properly, charges this 
English establishment with “sheer crass stupid- 
ity,’ but goes on to say that the workmen are to 
blame as well as the masters. With the object of 
keeping as many of their members employed as 
possible the trade societies resent the introduction 
of labor-saving machines as an injury; and Mr, 
Maxim relates that for months after the intro- 
duction of a special milling tool for machining 
parts of the Maxim gun, the men insisted upon 
taking as long to put the finishing touches to this 
part, after leaving the machine, as if the whole 
had been done by chisel and file. A German work- 
man who could not speak English was finally put 
to work, and he accomplished six times as much 
work in one day as the Englishman did in 114 
days. These British workmen have yet to learn 
a fact well understood in American shops; and 
that is that one man can attend to more than one 
machine, and that experience shows that an in- 
creased and cheapened output usually so affects 
the demand that more, and not less hands are 
employed as the result of using labor-saving ma.- 
chines. 

The cause for the success of Germany in Eng- 
land and the present rapid spread of German goodg 
into English colonies and into other centers of 
trade once monopolized by England, is not a thing 
of yesterday, though the effects are only now be- 
ing seriously felt. For fifty years or more Ger- 
many has been slowly but surely fitting herself 
to be a great industrial nation, by perfecting her 
system of technical education, now probably the 
most perfect in the world. She has studied the 
progress and methods of every other nation and 
she has trained men to improve upon these 
methods; she has sent her agents to all parts of 
the world that promised trade, and these agents 
have learned what will and what will not be ac- 
ceptable to the prospective foreign consumer. She 
has trained men to extend this trade by establish- 
ing schools of trade and commerce, and by tabu- 
lating and making accessible all information that 
can be gathered concerning the products and con- 
ditions of the commercial world. She is in a posi- 
tion to meet the demands of other nations better 
than her old competitors, simply because she has 
studied them more intelligently. As showing the 
spirit which animates some of the larger German 
manufacturing concerns the author of ‘‘Made in 
Germany”’ notes that one German chemical estab- 
lishment employs no less than fifty chemical 
specialists; not in the daily inspection of the pro- 
ducts of this establishment, but engaged solely in 
experimental work and in the attempt to devise 
new and more economical processes of production. 
This, says our author, would be regarded as sheer 
waste of capital by the average British manufac- 
turer; but he also notes that this particular Ger- 
man company pays dividends of 25 per cent. 

While Belgium was the first of continental na- 
tions, in fact the first among nations, to establish 
a specially equipped school for the commercial 
training of young men, Germany soon followed, 
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and has improved upon the Belgian methods. In 
these schools the study of languages is made a 
strong feature, and the student is compelled to 
carry on an “office correspondence” in German, 
French and English, and he must also select and 
be proficient in one other language, usually Span- 
ish, Italian or Dutch. He is obliged to study the 
geography of foreign countries, their history and 
commercial conditions, and well-filled museums 
make him familiar with the vegetable, mineral 
and animal products of other lands. When to this 
early training is added the progressive spirit that 
seems to animate every workshop and counting 
house in Germany, and the wise liberality that is 
eonstantly furnishing the means for deeper experi- 
mental research into all that might benefit trade, 
it is little wonder that Germany is making herself 
felt as an industrial factor. 

In this matter of languages the American manu- 
facturer and his agents are notoriously weak, and 
before any marked success can follow in the ex- 
tension of our foreign trade we must pay more 
attention to this important factor. As one of our 
consuls lately remarks, in discussing prospective 
trade with the South American States, no Ameri- 
can maker of mining machinery would send as 
his representative to Cripple Creek a Russian 
wholly unacquainted with English; but the same 
man will distribute English catalogues among a 
Spanish-speaking people and send there a man 
who can only do business through an interpreter. 
As showing the part familiarity with a language 
plays in trade, the same consul notes that the 
United States does more business. with 5,000,000 
Canadians on its northern border than with the 
14,000,000 Mexicans immediately to the South, or 
in fact with the 35,000,000 Spanish-speaking peo- 
ple in Central and South America. For trade 
purposes this population is as remote to the av- 
erage American manufacturer as is China, simply 
because he does not know them nor their tongue 
and has not studied their needs and the possibili- 
ties of trade. Other nations have been wiser, or 
went there better equipped and they practically 
take business from our own doors that naturally 
belongs to us, and would be ours did we but meet 
the requisite conditions. 

The secret of Germany’s commercial success 
seems to be a careful and intelligent study of the 
best methods of manufacture and of the condi- 
tions, needs and prejudices of the trading world. 
As before remarked, she has long been preparing 
herself for the industrial war she is now waging 
by the technical education and commercial train- 
ing of her young men. In methods of manufacture 
and in quantity, character and relative cheapness 
of products, American manufacturers need take no 
lessons from Germany; but they can profit by the 
manner in which Germany has sold her goods out- 
side of her country and in properly equipping men 
to do this work. It would require a generation of 
time and a large expenditure of means and effort 
to accomplish this training by means of commer- 
cial schools. But the fact remains that to accom- 
plish the task which many of our manufacturers 
have now set themselves, proper tools must be 
used, and the traditions of the past, applicable 
only to a home market, must be thrown aside. In 
this connection the several American organiza- 
tions referred to last week are doing good work by 
making our manufacturers better acquainted with 
the conditions and possibilities of trade with other 
nations. This knowledge is a first requisite, but 
a second and all important one is the choice of 
proper agents and of effective methods of taking 
advantage of the possibilities uncovered. Here 
these organizations need the active co-opera- 
tion and moral and financial support of every 
American manufacturer. And when this broad in- 
terest is once awakened we doubt not but that the 
means will soon be found for educating and sup- 
plying the required agents. 


—- 


LETTERS TO THE EDITOR. 


The Section uf Electric Railway Tunnels. 

Sir: In regard to the much-discussed question of the 
necessary sectional area in railway tunnels in cities, some 
late experiences on the Budapest underground railway 
give endcrsement to the unusual dimensions adopted in 
Boston. The Budapest section was based upon the Lon- 


don tunnels; but it is found to be a great mistake to have 
two tracks in such a small tube. The ventilation is very 
bad and the air pressure is a serious trouble to the traf- 
fic, and, as experience proves, there may be other reasons 
for more liberal dimensions. 

In one day lately the following accidents occurred on 
the Budapest railway: (1) A workman in stepping from 
one track to avoid a train was killed on the other track; 
(2) A conductor, leaning out to ascertain why the motor- 
man was ringing the bell, was badly injured; (8) A car 
was set on fire in the tunnel by an accident to the grip- 
conduit and the six passengers only escaped through the 
coolness of the men on the burning car and the following 
ear, the latter car being used to push the first rapidly 
out of the tunnel. Both motormen were badly injured. 
Some time ago an accident to the grip practically im- 
prisoned in the tunnel, for some time, the Austrian Minis- 
ter and a number of invited guests. 

It is rather surprising that such accidents should occur 
in the operation of an electric underground railway; and 
they may be exceptional experiences that will not occur 
again in regular service. But the fact remains that they 
do happen; and it is evident that more room is necessary 
in the tunnel than just enough to pass the cars. 

Yours truly, Fr. von Emperger. 

Carlsbad, Bohemia, Aug. 2, 1896. 


The three underground electric railways of Lon- 
don (one in operation, one nearly completed and 
one just commenced) are all designed with a sep- 
arate tunnel, of circular section, for each track. 

The Budapest tunnel is rectangular, 19.7 ft. wide 


and 9 ft. high, with a row of columns in the mid- - 


dle. The Boston subway is also rectangular, 24 
ft. wide and 15 ft. high, without a central row of 
columns, except on the four-track section, where 
the columns support the roof of a tunnel section 
48 x 15 ft.—fd. 

Pooling Freight Equipment. 


Sir: Referring to the editorial on my paper on the 
subject of ‘Pooling Freight Equipment,’’ in your issue 
of Aug. 20, I am glad to have your expression on this 
matter, as “‘every little helps,’’ and I am satisfied that 
the proposed scheme will effect a saving in expenses to 
railways of many millions of dollars per annum, as well 
as increase their earnings. 

I note your remarks relative to a contemplated objec- 
tion of putting equipment owned by ‘‘car trusts’ into 
the pool, I do not see that this will make any difference 
for the reason that the trust cars will receive their pro- 
rata earnings according to their valuation in the pool and 
they will receive greater earnings on their equipment 
than at present; so it is to their interest to join in the pro- 
posed Co-operative Equipment Co. Yours truly, 

, Jos. R. Cavanagh, 
Supt. of Car Service, C., C., C. & St. L. Ry. 
Indianapolis, Ind., Aug. 28, 1896. 


= = 
The Preparation of Bridge Specifications. 

Sir: Your editorial on ‘‘Who should prepare specifica- 
tions’ is a very timely and valuable paper. If the sug- 
gestion contained therein, ‘‘that the engineer should con- 
sult with and profit by the experience of those whose 
province it is to carry out in practice the ideas which he 
originates,’’ be followed it would inevitably lead to that 
most desirable end, a uniformity in best mill and shop 
practice. A uniformity of practice for the same grade and 
character of work and not a uniform specification for all 
grades and characters, without due regard for special 
duties, etc.; this latter would be manifestly unwise and 
unnecessary. Under the present method of each consult- 
ing and chief engineer preparing his own specification, 
incorporating his own particular hobbies, without regard 
to present practice, final costs or results, the manufac- 
turer is compelled to work to numberless requirements; 
and in one bridge office there are to be found on file 60 
different specifications for bridges alone. These special 
ideas often make it necessary to entirely change shop 
methods and practice, increasing cost, without any corre- 
sponding increased value or efficiency. Every manufacturer 
has had this experience. 

It is with no desire to infringe upon the field of the 
consulting engineer and chief engineer that manufac- 
turers prepare and publish specifications covering what 
they believe to be best practice in their specialties. Manu- 
facturers and engineers should work together, and these 
specifications are prepared for the assistance and guid- 
ance of engineers in general practice, who have not the 
time or opportunity to give all the details of manufacture 
of each specialty the attention and study which are nec- 
essary to prepare a proper specification. 

It would be very poor business wisdom on the part of 
any mill or shop, which cares for its reputation, to send 
out amongst its clients a specification which could be 
shown to call for poor grade of material or poor work- 
manship. I, of course, understand your remarks and sug- 
gestions as only referring to those manufacturers and en- 
gineers who have a pride in their work and name, are 


above any mere money getting, and who are continually 
trying to improve upon past practice, not only from their 
Own experience but the experience of others in the same 
line. It would be useless to address those who resort to 
tricks and ‘‘wire pulling’ to obtain business. Their prac- 
tice is anything found necessary for the time being. 

The field of work of the consulting engineer and the 
chief engineer of a railway or company is one which cannot 
be covered by the manufacturer; their work is mainly 
done before the contract comes before the manufacturer; 
they study the work in hand in all its bearings and re- 
lations, crystallize it into shape, fix the general require- 
ments and divide it under its several classes of special 
work, 

The contract is then in shape to be sent to specialists 
for prices. These special and detail specifications should 
not be prepared without conference with manufacturers 
unless the engineer by special training is entirely familiar 
with every detail of the work. If the letting can be con- 
fined to reputable concerns, it is desirable to give the 
manufacturer the opportunity of giving the engineer the 
benefit of his special experience and practice, not binding 
him to unimportant details at every point. The engineer 
is simply interested in final results; if these are up to his 
requirements and standard he should be satisfied. 

In recent years there has been a tendency amongst par- 
ties who have work in view not to employ the consulting 
engineer or chief engineer, thinking to save this small 
expense, but to go direct to the manufacturer. This is 
poor judgment and a very unwise practice; it throws extra 
expense into every competition which the buyer must ul- 
timately pay for; he will probably accept the cheapest 
bid made to him, and as the manufacturer has had no 
opportunity of judging of the merits of his design in 
connection with the surrounding conditions, it may be a 
very bad selection and cost more in the end. Engineering 
work of any magnitude should haye the benefit of the 
disinterested investigation of a consulting engineer and 
the general features at least should be determined upon, 
before it is referred to the manufacturer. The practice 
above referred to is being discouraged more and more by 
the more reputable concerns, as it is not to their interest 
to do consulting work and they welcome heartily the su- 
pervision of any able and competent engineer and are glad 
to work to his requirements and specifications. 

x John Sterling Deans, 
Chief Engineer, The Phoenix Bridge Co. 
Phoenixville, Pa., Aug. 26, 1896. 
- roo a 


SECTION OF WHEEL AND RAIL; C., M. & ST. P. RY. 


While probably a majority of railways in this 
country have adopted the M. C. B. standard sec- 
tion for carwheel tread and flange, this section is 
not universal, and the Chicago, Milwaukee & St. 
Paul Ry. has modified the section in such a way 
as to greatly reduce the flange wear. This section 
is shown herewith, together with the section of the 
head of the standard 75-lb. rail of the same road. 

We are indebted to Mr. J. N. Barr, Superintend- 
ent of Motive Power, for a blue print, showing the 
C., M. & St. P. Ry. and M. C. B. sections of wheels, 
and we give below the remarks made by Mr. Barr 
at the recent convention of the Master Car Build- 
ers’ Association, in discussing the question: “Is the 
present M. C. B. standard shape of wheel, tread 


and flange the best that can be designed for 
service.”’ 


I have a blue print here on an enlarged scale, which 
reveals the fact that our present adopted dimensions won’t 
go quite together. You have to squeeze them a little bit. 
In the present standard the fillet in the throat is %-in. 
radius. We took and started from the center line of the 
rail with a 10-in. radius, gradually decreasing the radius 
to 4%-in., and that gained in the throat, as shown in the 
difference between the dotted and full line, quite an 
amount of metal to wear off. In addition to that we 
gained the tendency (if the truck runs to one side) to run 
up on the fillet and guide itself away. The result has 
been a very decided decrease in flange wear, and that is 
one of the most serious sources of expense in the use of 
wheels—the rejections from flange wear. The tread is 
perfectly horizontal (or cylindrical) for 1 3-16-ins. outside; 
and from that point it passes off with a curve, which 
leaves the outside of the thread considerably easier and 
less projecting than in our present standard, which is a 
very good thing in going over frogs. These are minor 
points, but we feel that there is a good deal of money in 
them. We can very well see that after inspecting it; but 
the idea of enlarging the fillet here, so as to guide the 
flange away from the rail, instead of allowing it to run 
up against it, I think is a good idea, and the trains offer 
less resistance to the pull. The easing off at the outside 
has an important relation to frog wear and breakage of 
wheels. 


In answer to these remarks Mr. Higgins stated 
that the tread of the M. C. B. wheel must necessa- 
rily be something of a compromise, from the fact 
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that different engineers have different ideas as to 
proper rail section; and the rail section used on 
the C., M. & St. P. Ry. might be one the chief 
engineer of another road would not use. For that 
reason he did not think the association could do 
anything else than propose a tread that may be 
considered as a compromise. 

In sending us the print of the standard rail 
sections (60, 67 and 75 lbs. per yd.), Mr. D. J. 
Whittemore, M. Am. Soc. C. E., Chief Engineer 


YW j 


of the Chicago, Milwaukee & St. Paul Ry., stated 
that these were designed before the report of the 
rail committee of the American Society of Civil 
Engineers was promulgated, and had this report 
been issued sooner, it is exceedingly probable that 
the railway company would have adopted the Am. 
Soc. C. E. type of section, except in the item of 
top radius of the head. In the Am. Soc. C. E. sec- 
tions this radius is 12 ins., but Mr. Whittemore 
prefers the 18-in. radius of the present rail, and it 
will be remembered that Mr. Whittemore has been 
a consistent advocate of flat-topped rails. The 
75-lb. rail shown is 4% ins. high, with a base 4% 
ins. wide. 
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UTILIZING SPRINGS AS SOURCES OF WATER SUPPLIES 
FOR TOWNS.* 


By Louis E. Hawes, C. E. 


Exactly why a spring appears at any particular place 
is not always apparent or subject to conclusive demon- 
stration without investigation on an elaborate and ex- 
pensive scale. The most plausible and comprehensive 
reason that is usually given is that ‘“‘the ground water in 
moving down a valley by the action of gravity encounters 
an obstruction or dam in its course which forces the water 
to the surface, where it appears as a spring.’’ There are 
other well recognized and fully as important factors which 
may be mentioned as follows: 

Differences in elevation between the absorbent or reser- 
voir forming portion of the watershed and portions lower 
down, constituting the head; approach to the surface of the 
water-bearing strata or veinin which the water moves most 
rapidly, in consequence of the prominence of the bed rock 
or impervious strata below, or the rapid inclination of tho 
surface above; the presence of boulders or ledge cropping 
at a location that is otherwise favorable, with the usual 
accompaniment of breaks and flurries in the stratifica- 
tion; and the perviousness of the overlying strata at a 
favorable point which offers little resistance to overcome 
the head. 

As is very well known, the stratification of the glacial 
drift is decidedly varied and replete with abrupt changes, 
this is found to be particularly true where springs appear, 
so that in a consideration of the controlling influences 
little more than a statement of the general nature of the 
soil and a suggestion as to the main elements is possible 
without special data. 

The relation of some of these factors in specific cases 
is shown by the accompanying diagrams which have been 
prepared from information gained through the aid of 
test wells and excavations in the regular course of prac- 
tice, but without reference to its use for the present pur- 


*Condensed from a paper read before the annual meeting 
of the New England Water-Works Association, June, 
1896. The paper will be published in full in the Journal 
of the New England Water-Works Association. 


pose. They represent the conditions in each place as 
closely as possible from the data available. 

Fig. 1 is a longitudinal profile and section representing 
a portion of the upper part of the valley of Vine Brook 
in the town of Lexington, Mass. The watershed of the 
brook above the point marked C has an area of about 
1% sq. mile, and above B, % sq. mile. The valley has no 
well defined absorbent area of large extent above these 
points. The porous formation, of which there is a fair 
quantity, is distributed in small tracts on the main slopes 
and intervening undulations. Springs occur at the points 
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marked A, B and C, and it is interesting to note their pro- 
gressiveness as the area of the watershed increases, the 
one at A being an intermittent spring; the one at B, a 
small perennial, and the one at C a large perennial. Per- 
vious material is represented as shown at D in the sec- 
tion, impervious as at E, muck as at F, and rock as at G. 

The ground water in the valley above appears to be 
intercepted in its downward course by the impervious 
strata at E, causing it to find its way into the rock be- 
neath, which is of a seamy, disintegrated nature, offering 
ample opportunity for the free passage of water and also 
permitting an outlet below at B, where the rock approaches 
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pressions containing muck deposits. The first one is 400 
or 500 ft. long and 5 or 6 ft. deep; the second one about 
1,000 ft. across and over 12 ft. in depth; while the third 
one is a half mile in extent and has a depth of 40 ft., or 
more. Geologists tell us that these depressions once 
formed ponds or lakes and that the muck has gradually 
grown until the basin has become entirely filled. Our ob- 
servations and soundings show that this growth is in 
progress in many of the ponds, lakes and reservoirs now 
used for water supply purposes. Constant alluvium wash- 
ings, debris, leaves, vegetable growths within the water 
and upon the bottom accumulate in the muck forming 
process that promises well for the ultimate conversion of 
the sheet of water into a meadow. 

Fig. 2 is a sectional view at the location of the Porter 
Spring in the town of Avon, this state. The principal ab- 
sorbent area is elevated from 15 to 50 ft. above the spring, 
is of considerable extent not far away, and the brook of 
the valley is about 450 ft. from the spring. The water 
issues at the point marked A in the figure and the prin- 
cipal factors determining the location appear to be the 
head or pressure and the interruption or determination 
of the strata carrying the water, which is occasioned by 
the impervious strata. 

The water-bearing material is a coarse, reddish gravel 
12 ft. below the surface, which disappears beyond the 
spring and is overlaid by a stratum of hardpan which also 
dips off a short distance away beneath the sand and 
gravel that follows. The bed rock is prominent, approach- 
ing within 16 ft. of the surface and dropping off below the 
spring, as in Fig. 1. As boulders occur in the upper 
strata, weak places were no doubt present which permitted 
the water under pressure to force its way through. It is 
significant regarding the head and usual tightness of 
the hardpan that when the well for utilizing the spring as 
a source of supply for the town was constructed, the 
walls were built up so as to store the water 3 ft. higher 
than before, whic was accomplished and the water in 
the well stood 5 ft. higher than the surface of the mea- 
dow 75 ft. away; the site of the original spring having 
been previously sealed over. 

Fig. 3 represents the formation in the vicinity of the 
Colborn spring at Needham, Mass., which is an unusually 
large spring. Although hardpan and clayey material ex- 
ists in parts of the watershed, the major portion is of 
sand and gravel forffiation of various degrees of porosity. 
The principal area suitable for ground storage is % to % 
mile from the spring and elevated 50 to 70 ft. aboveit. As 
shown in Fig. 3 the spring appears at A, where the bed 
rock is prominent, approaching within 19 ft. of the sur- 
face, and a very large boulder or ledge cropping occurs 
a short distance above, which as found by excavations 
apparently disturbed the regularity of the stratification. 
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SECTIONS SHOWING THE STRATIFICATION AT SEVERAL SPRINGS IN MASSACHUSETTS. 


Fig. 1.—Longitudinal Section Through Springs in Upper Part of Valley of Vine Brook, Lexington, Mass. Fig. 2,—Section 
Through Strata at Porter Spring, Avon, Mass. Fig. 3.—Section Showing Formation at Colborn Spring, Needham, Mass. 


nearest the surface and where the superimposed sand and 
gravel offers little resistance against the pressure that is 
acting upon the water. 

The location of this spring appears to be determined 
also by a natural dam at H, some 1,300 ft. away, for the 
line ,of saturation between the two points is only slightly 
inclined, is practically at the surface, and but little below 
the elevation of the spring. 

A marked feature of this profile is the succession of de- 


The water bearing material is 14 ft. below the surface, 
and consists of a mixture of coarse gravel and disinte- 
grated rock or boulders, with a finer material of a some- 
what similar nature above and sand beneath, while the 
surface strata is compact sand and gravel. Small pockets 
of sand and clay were found irregularly placed at the 
spring location. In the valley below a decided depression 
occurs in the sub-formation, which is filled with sand 
and gravel, varying from quicksand to fair-sized gravel. 
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The main factors in this case are the compactness of the 
sand and gravel immediately below the spring, the di- 
minution or termination of the coarse strata or vein and 
the great pressure from the storage reservoir, combined 
with the nearness of the water bearing strata to the sur- 
face and the presence of malformations. There are no 
indications of influencing obstructions further down the 
valley, the brook in a distance of 1,400 ft. having a grad- 
ual fall of 8.5 ft. 

The supply well constructed at this place permitted the 
water to overflow at an elevation 2% ft. higher than the 
average level of the original springs, and %4-ft. above the 
bed of the brook adjoining. 

Where springs have been taken by right of eminent 
domain and the damages for so doing determined in court, 
very interesting questions arise as to their capacity, per- 
manence, possibility of contamination, the value of water, 
relative value of the spring in question, rights of the 
owner to the exclusive use of its waters and even ques- 
tions affecting its genuineness, as in a case recently tried 
in the Superior Court for Norfolk Co., Mass. 

As no two cases are alike, and this one has been set- 
tled, no harm can result in describing some of the salient 
features. The trial resulted from a suit for damages in 
-the sum of $25,000 for the taking by the Commonwealth 
of Massachusetts of the Blue Hill Silver Spring in the 
town of Milton, which is locatcd within the Blue Hills 
Park Reservation. In making an examination of the 
spring, its surroundings and watershed for the purpose of 
estimating its value, it was found to be situated upon the 
southerly side of Great Blue Hill. The watershed has 
comparatively steep slopes, largely composed of a stony, 
rocky formation, constituting a quick shed without favor- 
able conditions for producing springs. The spring-well 
is 43 ft. from the brook draining the valley, is 314 ft. 
in diameter and 5% ft. deep. There is no overflow, but 
the water moving in the same channel] that supplies it 
issues from the ground 40 ft. away as springs. 

The conclusion was early reached that this water was 
from the surface, escaping from the brook somewhere 
above the spring-well and finding a channel through the 
rapidly inclining stony formation to appear below as 
springs. Measurements and tests were made to determine 
this, and it was found that at a point on the brook 400 
ft. above the springs the quantity of water flowing in the 
brook equalled the quantity issuing from the springs be- 
low, plus the quantity flowing in the brook opposite the 
springs; showing that the brook lost an amount equal to 
the flow of the springs, somewhere between the places 
measured and probably at a comparatively flat portion of 
the brook just below the uppermost point. 

These measurements, together with results of a corro- 
borative nature from other tests, demonstrated that the 
spring water was simply brook water a little earlier in 
the day, and from the nature of the intervening forma- 
tion subject to practically the same influences. How- 
ever, both the brook water and the water from the well 
were excellent in quality at the time of the examination, 
and possibly more suitable for table use than many waters 
used for that purpose that come from permanent deep- 
seated springs. 

In considering the possibility of utilizing a spring as a 
source of water supply for a town, the question of purity 
and freedom from possible future contamination having 
been settled satisfactorily, considerations of the size or 
flow of the spring, its permanence, seasonal variations, 
the area and nature of its watershed and its location and 
relation to other sources of supply naturally follow. To 
serve as the entire supply a spring must be of unusual 
size or the number of inhabitants to supply correspond- 
ingly smail; when neither of these conditions is fulfilled 
except in a moderate degree, a spring favorably situated 
may be made a valuable adjunct to a supply from another 
source, either as an increase to the existing quantity or 
for the purpose of imparting an improvement to the qual- 
ity, which is usually the result of such an admixture. 

The number of springs that may be found in nearly 
every town in New England is almost surprising; no less 
than seven of fair size were examined by the writer in 
one town during preliminary investigations for a water 
supply, so that one almost invariably hears of certain 
springs that “‘never go dry,’’ to use a common expression, 
that are suggested as suitable for public use. Most of 
them are either too small, isolated or unfavorably situ- 
ated to be available for a town supply; but all have their 
enthusiastic admirers, and it is not to be wondered at, 
for with a spring are ever associated thoughts of an ideal 
drinking water. . 

When the possibility of having such water for every 
day domestic use becomes a reality, to draw it from a 
faucet like common river or pond water in a large city, 
and at an expense of less than 0.004 cts. per gallon in- 
stead of from 3 to 10 cts., as is paid for table water by 
the jug or carboy, it is a matter for congratulation, and 
the community possessing it is indeed fortunate. 

The size or flow of a spring depends upon the area of 
the absorbent surface, the storage capacity in the ground, 
the head or resultant velocity of the flow, and the ca- 
pacity of the channels through which the water passes, 
put it is always subject to direct variation with the rain- 


fall. The main storage reservoir may be near or distant 
from the spring, but seldom or never surrounds it and 
is always above and usually at some distance away. The 
water reaches its outlet through the channel offering the 
least resistance, which may be a very porous strata, a 
particularly open portion of such strata, fissures in the 
rock or through the broken stone resulting from the dis- 
integration of rocks and boulders. Where the water 
moves most rapidly in such channels it constitutes a 
vein, whose course may be very irregular and which is, 
therefore, often difficult or impossible to find from the 
surface. 

The capacity of a spring in its normal condition can be 
readily ascertained by measuring its natural flow; if these 
measurements are continued at regular intervals over 
long periods of time, including seasons of extreme con- 
ditions, the seasonal variations will be determined. Such 
records are rarely kept, however, their importance sel- 
dom being realized until the spring is utilized and the 
normal conditions changed. 

The capacity of a spring after its resources have been 
developed, or ratber the capacity of the well or wells con- 
structed for its development, differs materially from its 
normal capacity. The channel through which the water 
finds its way to any particular spring may be only one cf 
the various outlets of the storage reservoir; the other 
outlets may appear at the surface as springs in other 
parts of the watershed of the stream draining the valley, 
or may continue underground in other courses to ponds 
and rivers below. Consequently, when the water is drawn 
down at any spring to a lower elevation than that at 
which it naturally appears, the head is increased, causing 
a corresponding increase in velocity of the inflowing water, 
which results in a greater discharge. 

When the surface of the water is first lowered this in- 
crease in quantity may be partly ascribed to the amount 
stored in the immediate vicinity of the welJ; after a 
while this is exhausted, but the changes in inclination of 
the lines of saturation have become far-reaching and 


water, at the place under consideration, and estimate the 
quantity in accordance with the method described in Mr. 
Frederick P. Stearns’ paper on ‘‘The Selections of Sources 
of Water Supply,’ under the heading ‘Quantity of 
Ground Water,’’ printed in the ‘‘Journal’’ of the Associa- 
tion for March. 1892. 

While it is possible that a spring-well as usually sit- 
uated may not furnish as much water as a well located 
in open porous material with a direct watershed of the 
same area, it is very probable that it will furnish more 
water than could be expected from the same watershed 
in which it is located, were the spring and its supply 
channels absent. 

Mr. J. TT.” Fanning, in his treatise on ‘‘Hydraulic and 
Water Supply Engineering,’ states that, ‘from springs, 
with the aid of capacious storage reservoirs, it might be 
possible to utilize 50% of the above (referring to accom- 
panying table) volume of percolation. From wells, it 
would rarely be possible to utilize more than from 10 to 
20% of the volume.’’ 

For the purpose of affording opportunity for comparison 
with other springs, the following data, compiled from ob- 
servations made before and during construction, and 
from the pumping records since, is given concerning two 
springs that have been utilized for town supplies six and 
five years respectively. 

The Porter spring constitutes the present supply for the 
town of Avon, Mass., having a population of 1,626. The 
watershed of the brook draining the valley has an area 
above the location of the spring of about 0.5 sq. mile, with 
possibilities for a reserve supply; and the formation of a 
considerable portion of the territory is of a fairly ab- 
sorbent nature, 30 or 40 acres tributary to the spring be- 
ing especially favorable. 

The table shows that during the last three years the 
quantity of water pumped exceeds the average natural 
flow as observed in 1889, demonstrating that the normal 
capacity of a spring is not the measure of the capacity 
of a well at the same location, the difference in quantity 


TABLE I.—Yield in Gallons of Porter Spring, Avon, Mass., 1889 to 1895. 


1889. 1890. 1891. 92. ; - 
Rainfall (Chestnut Hill reservoir), ins...... 54.79 50.21 49.63 18 7 aera nee. pre 
Daily average for BIRO CATs ia Jo) ebysic vale sic m sah dois cede 12,982 39,945 41,168 55,124 59,728 61,921 
Maximum pumping,’ gallons per 24 hours .. 27,152 44,484 82,807 81,455 101,313 75,945 
Maximum for one day, gallons........-.-..+.++++ 17,589 84,811 120,045 122,974 143,970 135,531 
Time pumping max. quantity, hrs. and min. 3.25 a 40 3 


Total gallons pumped during year........... ae ee 


1Ten consecutive days. “While painting stand-pipe. 


Note.—The yields given above are from the pumping 
tions of the natural flow in 1889, before beginning to 


reccrds after beginning to utilze the springs. 
pump, showed a natural flow in gallons per 24 hours, as 


Observa- 


fellows: Minimum, 43,056; average, 49,680; maximum, 70,992; equivalent to 18,133,200 gal 3- 
hcur continuous test of pipe wells showed a yield at the rate of 243,000 gallons in 24 fice sible ieiseolge 5 
TABLE II.—yYield of Colburn Springs, Needham, Mass., 1890 to 1895. 
; ; 1890. 1891. 1892. 1893. 1894. . 1895. 
Rainfall (Chestnut Hill reservoir), ins. .......-..-+.-.. 50.21 49.63 42.27 46.71 38.17 45.93 
Daily average,. gallons per 24 hours .... 25,419 64,654 106,149 112,217 139,099 


Total gallons pumped during year 


11+» 9,278,008 23,663,503 38,744,726 40,959,255 50,771,384 


Note.—The yields given above are from the pumping records after beginning to utilize the spring. Observa- 
tions in 1890, before beginning to pump, showed a natural flow in gallons per 24 hours, as follows: Minimum, 246,- 


818; average, 274,320; 


maximum, 310,532; equivalent to about 100,000,000 gallons for the year. 


Pumping con- 


tinuously from the well excavation for 2114 days the yield in gallons per 24 hours was as follows: Minimum, 415,- 


152; average, 440,479; maximum, 519,840. 


water hitherto moving in other channels is diverted by 
the changed conditions and follows the new inclination. 
If the draft is continued the storage reservoir will be 
affected, its surface lowered or inclination changed and 
other outlets will lose a part or the whole of their flow, 
which is thereby contributed to the well being drawn 
upon. The latter condition was illustrated during con- 
tinued pumping from the Needham well while in process 
of construction, with occasional interruptions. The flow 
of the Hicks spring: half a mile away was diminished per- 
ceptibly and the action of the hydraulic ram affected, 
which was particularly noticed to occur when the pump 
at the well was in operation. 

This spring is in a direction from the well nearly at 
right angles to the course of the brook. There are two 
brooks between, and the spring supplies a third and 
would naturally be considered in a different watershed, al- 
though the dividing line is not pronounced. Krom its 
location and the circumstance mentioned it is probably 
fed by the same reservoir. It does not follow, however, 
that the same or similar conditions always exist concern- 
ing any two springs that may be somewhat near each 
other, or even in the watershed of the same brook, for 
their particular watersheds may be distinct, separated 
by a barrier and uncommunicable, as might be the case 
with two springs on opposite sides of a wide valley. 

The location of the Seaverns Spring in Lexington, Mass., 
is an example of the latter situation, being at the toe 
of the slope on the opposite side of the valley from the 
spring-wells and pumping station of the town supply, 
with a deep muck deposit intervening. No records have 
been kept that would determine beyond question that long 
continued pumping on the wells does not affect the flow 
of the spring, but from such observations as have been 
made it is probable that the spring is not seriously af- 
fected, if at all. K 

In a preliminary study of the probable quantity to be 
depended upon, it would be on the safe side to consider 
a spring-well supply, on the basis of an ordinary ground 


being made up from the storage reservoir. In 1804, the 
year of least rainfall, the quantity pumped was but 6% 
of the total rainfall, indicating that much water runs to 
waste during wet seasons. 

The minimum natural flow was measured after a period 
of 19 days when the rainfall was so slight that probably 
none of it reached the water table; and the maximum, 
following a fall of 2.44 ins. These figures show the varia- 
tions springs are subject to in direct consequence of va- 
riations in the rainfall. 

The quantity pumped during a short preliminary trial 
of 53 hours was an aid in studying the source, and indi- 
cates pumping possibilities in a similar season when the 
storage reservoir has not been drawn upon for too long 
a period to permit of it, as does also the quantity pumped 
at a trial of the permanent pumping plant for determin- 
ing its capacity per minute and steaming qualities, at 
which time 103,555 gallons were pumped into the stand- 
pipe in a run of 2 h. 43 min. 

The Colburn spring supplies the town of Needham, 
Mass., which had a population by the 1895 census of 
3,511. The brook nearby has a watershed above the 
spring of about 0.9 sq. mile, which is particularly adapted 
for absorbing a fair percentage of the rainfall. The yield 
of this spring is shown by Table II. 


It is evident from the Needham records that the water 


required in 1895 was a little more than one-half the 
natural flow of the spring, and that the maximum de- 
mand has not required a draft upon the reserve in the 
main storage reservoir, 251,102 gallons being the maxi- 
mum pumping for one day in 1894, the year of low rain- 
fall. 

The greatest natural flow observed in 1890 was on April 
10, nearly 1 in. of rain having fallen the day before, and 
the least flow on Aug. 25, after nearly three months in 
which there was a deficiency of rainfall and in a season 
when it is doubtful if the water table received any re- 
plenishment, ' Ei 
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The quantities pumped from the well excavation during 
construction are of interest, as the pumping occurred 
immediately after the deficiency in rainfall before men- 
tioned and when little or no water was running in the 
brook above the spring. The pumping covered a space of 
24% months, and during three periods was continuous; 
one period of 11 days, one of 21.5 days, and the third of 
12 days, with a dry spell of two weeks occurring during 
the longest period. The least quantity pumped was dur- 
ing three days at the end of the dry spell, and as given 
in the table was 415,152 gallons, which amount repre- 
sents 20% of the average daily rainfall for the twelve 
months preceding. 

By the third day after pumping ceased at the end of this 
space of 2% months, during which time the- quantity 
pumped and the natural flow exceeded 23,000,000 gallons, 
the spring had resumed nearly its usual flow. 

The Colburn spring, originally consisting of three dis- 
tinct springs, within a radius of 110 ft. of each other, is 
not far from the Charles River. This locality is near the 
middle of a long detour which the river makes about the 
town, almost semi-circular in shape for a distance of 
about nine miles. The town is practically enclosed by 
it on three sides, the main villages being situated near the 
center of the bow on elevated land about a mile from the 
river. The watershed of the brook is east of the villages 
and comprises a portion of the Needham Plains before re- 
ferred to, with an absorbent area of a hundred acres or 
more where the formation is very porous and the water 
table 25 or 30 ft. below the surface. 

The location of the works is particularly fortunate in 
possibilities for the future when the town outgrows the 
supply from the well; not the least of which is the oppor- 
tunity to obtain a ground supply near the river; legis- 
lative right to a daily quantity of 500,000 gallons from it 
having been obtained by the town. 

The supply works are designed with a view to future 
additions, the pumping station being located nearly mid- 
way between the spring and river. This renders the 
connection between pumps and well longer than ordinarily 
advisable for a direct suction. It was determined by con- 
siderations of the best location for the station, present 
and future, together with the fact that the extra friction 
in the suction pipe would be of little consequence in this 
case, as there is a back head of 2 ft. on the pump dis- 
eharge valves when the well is full, and the maximum 
lift is but 19 ft. The suction pipe is 12 ins, in diameter, 
970 ft. long and laid on a true grade. 

The spring well is circular, 22 ft. in average diameter, 
24 ft. deep, built of open-jointed rubble masonry, with a 
lining of brick laid in cement mortar, for the upper 18 ft., 
and is surmounted by a conical shingled roof. It was built 
at the largest and highest of the three springs, and the 
sites of the other two were sealed over by beds of con- 
erete, while the water was kept down by pumping from 
the well. The outlet is 1144 ft. below the top of the well, 
which overflows between times of pumping. 

The pumping plant is in a substantial brick building, 
is operated by steam, the machinery is duplicate through- 
out, designed for economical operation and has a total 
capacity of 1,500,000 gallons in 24 hours. The plant is 
connected with the distribution system %4 mile away by a 
10-in. force main. 
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PARIS TRAMWAYS, PAST AND PRESENT. 


According to a report prepared by Mr. Graham, 
of the British Embassy at Paris, tramways were 
introduced into that city in 1853 by Mr. Alphonse 
Loubat, who had just returned from a trip to the 
United States and saw them tried in New York. 
They were at first called ‘‘Chemins de Fer Ameri- 
cains.” On Aug. 16, 1853, a trial took place in 
Paris, which was fairly successful, and on Feb. 
18, 1854, an imperial decree authorized M. Loubet 
to establish and operate horse-tramways between 
Sevres and Vincennes. In 1856 this right was 
transferred to the Compagnie Generale des Omni- 
bus. The Loubet concession provided for the 
building of about 18 miles of line, of which 5 miles 
were not built until about 1874. 

In 1893 the urban and extra-mural systems of 
Paris tramways extended over 230 miles, and they 
carried annually over 158,000,000 passengers. The 
city of Paris is not entitled to any portion of the 
receipts from these lines, except as covered in the 
following taxes and rents: A ground rent for 
offices, stations and shelters erected on the high- 
Ways and a tax of 6 cts. on each car starting from 
a terminus within Paris. The city receives annu-- 
ally about $23,500 as rent for offices, ete. The 
State receives nothing from tramway enterprises; 
not even the 3% wheel-tax levied on ordinary car- 
riages. 

A decree of Aug. 6, 1881, fixes special conditions 
which tramway companies must comply with in 
the construction and operation of their lines. All 
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plans must be approved by the Minister of Public 
Works and the Municipal Council, and these plans 
cannot be modified without the consent of these 
parties, though the administration may order such 
changes as will not give grounds for indemnity. 
The companies are answerable for the conditions 
of the highways over which the lines pass; and in 
cases of neglect the streets may be repaired by the 
city at the users’ expense. “ 
The maximum speed of steam tramways is fixed 
at 124% miles per hour; and if there is danger to 
the public safety from any cause, the working of 
the line may be stopped or it may be given to a 
new company to operate. The city has the right 
to cross any tramway with roads, railways or 
canals without indemnity to the tramway com- 
pany; and any concession for a tramway may be 


Denver & Rio Grande R. R. since 1871, when the 
construction of that road was commenced. There 
are eight sections, ranging from 30 to 85 lbs. per 
yd., and dating from 1871 to 1896, and these rep- 
resent three different types of head. The first 
two (30 and 35 Ibs. per yd.) have heads with round 
corners and sides, the second approximating some- 
what to English sections. The next two (40 and 


45 lbs. per yd.) have heads with outward 
flaring sides and very round corners. The 
next two (52 and 65 Ibs. per yd.) have 
inward flaring heads, which is a distinctly 
objectionable form of section, and it will 
be noted that while the first of these (52 Ibs. 


per yd.) has rounded sides to the head, the second 
(65 lbs. per yd.) has the sides very nearly plane. In 
the last two rails (75 and 85 Ibs. per yd.) the sec- 


COMPARATIVE SECTIONS OF RAILS USED ON THE DENVER & RIO GRANDE R. R. FROM 1871 TO 1896- 


withdrawn at any moment if such a step is 
deemed to be of public benefit. The administration 
may grant concessions for new lines branching 
from the lines of old concessions without any in- 
demnity to the original company. The two com- 
panies, in Such a case, must come to an agreement 
regarding the use of each thers’ lines, stations, 
etc.; and in case of disagreement the decision of 
the Minister of Public Works is final. In the 
Department of the Seine control over the con- 
struction and operation of tramways is exercised 
by the Chief Engineer of the department, assisted 
by two engineers of the ““Ponts et Chaussees,” and 
one engineer of mines under the Prefect of the 
Seine and the Prefect of Police. The Chief En- 
gineer is paid 3,000 francs, or $600, annually for 
these services, and his assistants are paid each 
1,000 francs, or $200 annually—presumably in ad- 
ditions to other salaries. 

The tariffs are fixed by the “Cahier des Charges”’ 
and must be approved by the Minister of Public 
Works for all state concessions, and by the pre- 
fect in all departmental or communal concessions. 
In Paris, the usual charges over the whole or any 
part of a line are 6 cts. for first-class and 8 cts. 
for second-class passengers. The first class have 
seats in the interior and are entitled to ‘corre- 
spondence,” or transfers on any abutting or inter- 
secting line having transfer offices; the second- 
class ride on top and have no rights of ‘“corre- 
spondence” without an extra charge. Children un- 
der 4 years and bundles not exceeding 22 lbs. in 
weight are carried free. The administration may 
require, except on Sundays and national holidays, 
special cheap service for working classes with only 
second-class fares. 

The lines are generally worked by horses, but 
mechanical power is making rapid progress. Or- 
dinary and fireless steam locomotives, compressed 
air and electric motors are now used on several 
lines and the Belleville tramway is operated by = 
cable. The rails are of the American flange and 
Broca or Marsillon types. We 

—— EE 
RAIL SECTIONS OF THE DENVER & RIO GRANDE R. R. 

The various forms of rail sections which have 
been used on any one railway of considerable age 
and length would make an interesting set for com- 
parison, and we illustrate herewith a comparative 
set of the sections which have been used on the 


tion approximates to what is now practically 
the standard type of section, although the top 
corners of the head are of rather larger radius 
than is usually considered advisable. 

Our cut is reproduced from a page of the tenth 
annual report of the railway company, being for 
the year ending June 30, 1896. This report states 
that during the year 9,255 tons of rails were re- 
ceived and paid for, of which 5,266 tons are of the 
latest section, 85 lbs. per yd., as the management 
has deemed it prudent to increase the weight from 
75 to 85 lbs. per yd. on these portions of the stand- 
ard gage main line where the traffic of the system 
is concentrated and the speed of passenger trains 
is greatest. The heaviest rails used last year were 
laid north of Pueblo, Colo., and it is the intention, 
in the near future, to relay the balance of the 92 
miles of single main track between Denver and 
Pueblo, with 85-lb. rails, provided the earnings 
permit of the expenditure. The relaying of the 28 
miles of double track between these points will 
be deferred until a later time. The second-hand 
rails released by the laying of new ones are used 
upon other parts of the system to replace lighter 
rails now in use. Upon the standard gage main 
line between Denver and Grand Junction, 455 
miles, and the Trinidad Branch, 91 miles, there 
are no rails of less than 65 lbs. per yd. carrying 
standard gage equipment. It is of interest to note 
that where the 85-lb. rails are used in the three- 
rail or mixed gage track, which extends from Den- 
ver to Leadville, 278 miles, the middle rail for the 
narrow gage (3-ft. gage) equipment weighs 65 lbs. 
per yd., making the total weight of steel rail 235 
Ibs. per yd. In an article on the Erie R. R., in our 
issue of Jan. 9, 1896, we referred to the use of 
80-lb. and 74-Ib. rails on opposite sides of the same 
track, but the Denver & Rio Grande R. R. goes 
even farther in using the above noted combination 
of an 85-lb. and a 65-Ib. rail. It would be inter- 
esting to know whether this affects the riding 
quality of the track for the narrow gage trains. 


et 
WATER DEVELOPMENT ON THE MOJAVE RIVER, 
NEAR DAGGET, CAL. 
By J. B. Lippincott. 


The Mojave River rises on the northern slope 
of the Sierra Madre Mts. in San Bernardino Co., 
Cal. Its course is semicircular, flowing progres- 
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sively west, north and then east,and, as is common 
in the arid region, decreasing in volume as it pro- 
gresses until the surface flow at last disappears in 
the sandy bed a short distance below Barstow. 

The headwaters of this stream flow from ele- 
vations of 5,000 to 8,000 ft.; it sinks at an eleva- 
tion of 1,900 ft., the foothills of these mountains 
being 3,000 ft. above the sea. 


The basin may be classified in three parts: 
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to a week thereafter will find. the bed of the lower 
portions of the stream again dry at the surface. 
This is the general character of the Mojave 
River. During the summer it flows in places, 
where the position of the canyon walls or of bed 
rock force the water to the surface, in a stream 
of 20 or 80 cu. ft. per sec., rising and sinking on 
its uncertain journey as it encounters impervious 
material and finally losing itself in the sand just 
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FIG. 1-—SUBMERGED DAM SITE ON THE MOJAVE RIVER NEAR DAGGETT, CAL., FOR THE IRRIGATION 
SYSTEM OF THE SOUTHERN CALIFORNIA IMPROVETIENT CO. 


Mountainous, containing 251 sq. miles; foothills of 
219 sq. miles; plains and desert buttes, 1,000 sq. 
miles; thus making a total drainage area above 
Dageget of 1,470 sq. miles. These areas were taken 
by a planimeter from the county map. 

To the west there are many mountains that drain 
toward the Mojave desert, but the streams, which 
are small and few in number, disappear as soon 
as they reach the hot sands of the desert. The 
general slope of this great valley is toward the 
Mojave River from the west, at the rate of 2 ft. 
per mile, but the rainfall is so light, about 3 ins. 
per annum, and the summer heat so great that the 
runoff, to say the least, is not on the surface. 

The rainfall on the coast ranges of Southern 
California increases with the elevation of the 
range on the side toward the sea until the summit 
is reached, the heaviest precipitation being just 
over the crest. This increase discontinues, how- 
ever, above an elevation of from 6,000 to 7,000 ft., 
at a point not well determined. The rainfall at 
the heads of this river has been well measured 
by the Arrowhead Reservoir Co. Just north of 
the crest and in the basin of the Mojave River 
the rainfall is 60 ins., and from that maximum it 
falls rapidly to an average of 2.6 ins. per annum 
at Barstow. It will be remembered that the storms 
in southern California occur between October 1 
and May 1, the greater portion of the rain falling 
during the months of December, January and 
February. They are frequently very violent and 
the fact that the ground is so dry, provided the 
storm is very severe, causes a greater flood. The 
rivers of the southwest attain a violence during 
these floods that is not readily comprehended until 
witnessed. Boulders of several feet in diameter 
are rolled along in the stream bed, producing a 
noise that may be heard for several miles. 

In the mountains of this basin the rains are fre- 
quently very heavy, often falling on slopes that 
are both rugged and steep, thus yielding floods 
which being shot out from the hills far beyond 
the ordinary limit of surface flow into the desert, 
fill up the porous sand and gravel of the river bed 
as they progress, and from their very nature dis- 
appear as rapidly as they began. From 24 hours 


below the headworks of the Southern California 
Improvement Co. 

The floods that issue from the mountains carry 
themselves as far out into the plains as their 


that which percolates in the stream bed that the 
Southern California Improvement Co. endeavors 
to obtain.* 

The determining fact in the selection of the point 
for the construction of the diversion works of the 
Southern California Improvement Co. was that 
the bed rock as an impervious stratum was found 
nearer the surface here than at any other place 
on the lower portion of the river, and although 
the river channel is broad and the valley extends 
in an unrestrained way to the south, from the 
surface channel, all things being considered, this 
was chosen as the most feasible place to put in 
the works of development. ; 

The rock of this locality is favorable to the work. 
It is a pronounced porphyry and is found in every 
color. It disintegrates rapidly on exposure to the 
atmosphere and forms clays on its surface. The 
exposed rock in the hills is thus melting away 
into clays, being very soft on top and getting 
harder as it is penetrated. A foot from the sur- 
face the rock is usualy quite solid. As this con- 
dition obtains on the side hills next to the river, 
it is assumed that the clays that are found in 
much the same condition beneath the sands of the 
river bed are of the same nature and gradually 
merge into the porphyry rock, making an ideal 
condition for the stopping of the underflow of the 
river with sheet piles, which are here used. The 
piles are said to be driven from 1% to 5 ft. into 
this clay, the latter being covered with a varying 
depth of river sand. The piling could not have 
been driven true in case large boulders had been 
found in the stream bed. 

The method of procedure in the construction of 
this work was to start a canal far enough down in 
the valley below to permit the water that was de- 
veloped to flow away from the works as it was 
encountered. At the point where the canal enters 
the river bed the conduit is changed into a carry- 
ing flume. This is shown as line A B on the map, 
Fig. 1. This flume is 51% ft. in the clear; the top, 
sides and bottom are made tight to prevent any 
escape of the water which has been gathered 
above. In other respects it is constructed the 
same as the gathering flume which will be de- 
seribed below. This carrying flume passes through 
the sheet-piling and into what is called the 
“well.” This is a junction bay into which it is the 
intention to have all the gathering flumes empty. — 


FIG. 2.—VIEW OF DAT AND COLLECTING GALLERY UNDER CONSTRUCTION. 


sandy river beds will permit. In addition to these 
waters are those supplied to the stream perennially 
and which normally sink at the foothills. These 
percolate down the channel probably at the rates 
of from 5 to 20 miles a year, depending on the 
slope and the character of the voids in the stream 
bed. It is the water in the voids of the sand and 


The “well” is 10x64%4x6% ins., and is made 
of 6x 8-in. timbers laid flat and bolted together. 
The bottom is drifted into piling, which are driven 
into the bed of the river for the purpose of form- 


*As many of the conditions in connection with this 
work were personally investigated by the writer as was 
feasible, but much of it is of such a nature that this 
could not be done, 
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ing a foundation and anchor for the bay; the top 
is made of the same material, and two large trap 
doors open through it from above. These doors 
may be fastened down solidly to the rest of the 
frame. The top of the well is on the level with 
the top of the sheet-piling, and is 5 ft. below the 
bottom of the river bed. The trap door on the top 
of the well opens into a temporary shaft that ex- 
tends above the surface of the ground and permits 
entrance into the flumes. This shaft is made of 
2-in. plank and is set on the main well, but is 
not fastened, so that when the floods come they 
will roll the shaft away, and the doors of the well 
being closed the flood will pass over without en- 
countering any obstruction. 

The well being finished, the channel of the river 
was next opened along the line B ©, Fig. 1, with 
scrapers, to a depth of about 10 ft., the water de- 
veloped being permitted to pass out through the 
earrying flume. This scraper work having been 
excavated well down into the water-bearing 
gravels, the gates of the well were closed and the 
open channel allowed to fill with water. The 
dredger then floated into place and the excava- 
tion continued to the desired depth. It was then 
floated away and beached, and the gates of the 
well were opened, which by the drawing off of the 
water permits of the laying of the flume. This 
same order was followed in the laying of the car- 
rying flume. 

The gathering flume is first constructed and 
placed and then the sheet-piling driven below the 
flume (down stream), as show in the view, Fig. 2. 

It is the intention to drive a row of piling on the 
line C BD, Fig. 1. These sheet piles are of the 
ordinary type, being 3-in. Oregon pine plank, 12 
ins. wide, firmly bolted together, the lower end 
being sharpened to an edge. The lap of the plank 
is 3 ins., which permits the head being rounded to 
a diameter of 9 ins. These piles are driven with a 
2,200-lb. hammer through the sand and grayel 
into the clay which is said to cover the top of the 
porphyry bed rock 

Up to May 1, 1896, the piling had only been 
driven for about 600 ft. south from the junction 
bay or well at the center of the channel, as shown 
by the line B C, Fig. 1. They are sawed oft at a 
depth of 5 ft. below the bed of the stream and be- 
low the level where the sand has become strati- 
fied. All of the flumes and piling are to be cov- 
ered with sand, as finished. By this method it is 
the intention to offer absolutely no resistance to 
the stream when it is in flood, and in that particu- 
lar the plan is most wise, for it has been found 
that in placing the slightest obstruction in a tor- 
rential stream bed that obstruction will be sub- 
jected to violent attack from both water and 
boulders. An excavation being made below the 
obstruction it will be thus undermined and 
knocked over. 

The gathering flume is built from the well 700 
ft. south. It is made of 8x 12-in. Oregon pine 
plank, except on the top, where they are 4 instead 
of 3 ins. thick, to support the gravel above. It is 
built square, 514 ft. in the clear, and in the man- 
ner in which timbers are framed for shafting, each 
being mortised into the other, and all being framed 
around 6x 6-in. longitudinal timbers, which are 
set in the corners inside. A much more con- 
venient form of flume for working purposes after 
construction, and with no more material in it, 
would have been 64% x 414 ft. 

The bottom of the flume is first made upside 
down, the plank being nailed on the longitudinal 
piece, then floated into place and turned over. The 
sides and top are then built onto it. Openings of 
5¢-in. width were left in the sides, and of 1%-in. 
in the bottom of the flume to admit the water. 
Four 4x S8-in. sills were placed on the bottom of 
the cut for the flume to rest on. They were 
rammed well into the gravel and laid longitu- 
dinally. 

Numerous water development tunnels have been 
built in southern California in water-bearing 
sands and gravels and have been lined by placing 
lagging on the top and Sides on the caps and posts. 
These posts rest on substantial sills, but fre- 
quently no floors are put in them. These tunnels 
have been successful in obtaining water but they 
probably lose water by percolation where the 
grade gets above the water plane. In this case, 
where the sheet-piling brings the water plane con- 


: 


stantly above the flume grade, it would seem that 
the gathering flume might have been dispensed 
with. As it is, one-tenth of the bottom is left open, 
and efforts have to be made to keep these openings 
clear. The intention of the design was to prevent 
sand entering the flume too freely and interfering 
with the flow in other parts. The action of the fine 
sand in the present case is to work into the open- 
ings in small quantities. 

It has been found that driving the piling, after 
the flume was in place and only 2 ft. from it, has 
been the cause of jamming it out of line and driv- 
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the level of the lowest tide, while the extreme rise 
of tide was 18.7 ft. 

As built, the beacon proper is octagonal in form, 
with a base diameter of 16.4 ft. and a top diam- 
eter of 15.4 ft., 29.5 ft. above the base. The foun- 
dation was built in three courses, each presenting 
an offset of 2.8 ft., the total height of the base 
being 11.8 ft. The first part of the work consisted 
of clearing the surface of the rock from a heavy 
growth of seaweed; this was done by divers, and 
the roots and the finer mosses were then burned 
by breaking upon them carboys of hydrochloric 
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SECTIONS SHOWING THE CONSTRUCTION OF A SMALL CONCRETE LIGHTHOUSE AT TROIS PIERRES, FRANCE. 


ing the gravel tightly into the openings. In the 
remaining portions of the channel the piling will 
be driven as much as 25 ft. from the flume to 
avoid this undesirable result. The flumes are pro- 
vided with gates so that they may be kept full of 
water to prevent rot. 

The work of driving the sheet-piling across the 
river was less than half finished on May 1, the 
portion B D, Fig. 1, not being completed. It is 
fair to presume that when the channel is entirely 
closed to bed rock on either side of the river a 
greater amount of water will be obtained than a 
direct proportion of the present amount of water 
flowing to the portion of the river bed that is now 
shut off. At the present time there is approxi- 
mately 7 sec.-ft. of water flowing from the carry- 
ing flume. 

It is proposed to use this water on the Minneola 
Valley, which is a desert at the present time, but 
with the aid of water very favorable results may 
be obtained in an agricultural line. For the pur- 
pose of irrigation a charge of $22.50 per acre for 
the water right is made and an annual rental of 
$1.50. The duty of 1 cu. ft. per sec. to 250 acres 
is made. This is at the rate of $5,625 per sec.-ft. 
for the water right and $875 annual income from 
rentals. 

There are a large number of mines in this neigh- 
borhood, borax, iron, copper, silver and gold being 
found near here. These mines are paying at the 
rate of $11.50 a ton for coal. A drop of 100 ft. in 
the grade of the main canal has been planned for 
the purpose of developing power which will be 
offered to the mines and used for general purposes. 

Mr. W.E. Robinson is general manager and vice- 
president of the Southern California _ Improvement 
Co. He designed these works and superintended 
their construction. The work has been well done 
and is a credit to his ability and energy. 
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A MONOLITHIC BEACON TOWER, FRANCE. 


We illustrate herewith the beacon tower of 
Irvis-Pierres, at the entrance to the harbor of 
Lorient, on the coast of France. The execution of 
this work presented grave difficulties, owing to its 
exposed situation and the fact that the rock upon 
which it was to be founded lay about 61% ft. below 


acid and finally scrubbing the surface with steel 
brooms and fine wire brushes. 

To define the exact position of the proposed 
beacon, and to guide the divers, a rectangular 
mast of wrought iron was fastened to the rock by 
wedges and spikes and bags of beton placed 
around the base. The center thus made was util- 
ized in building a wall of bags of beton intended 
to contain the first layer of the concrete base: a 
light piece of wood attached to a ring encircling 
the mast was used to fix the position of the inside 
bags. It was found that the current was rot 
strong enough to stop the divers from working 
and the state of the sea itself was the only obsta- 
cle, this latter depending on the direction and 
force of the wind. 

When the wind was favorable a tug towed to the 
work a large barge and two smaller boats, con- 
taining all the material necessary for one day’s 
work. The beton was made as it was needed, 
upon the barge, which was moored to four buoys 
located with the beacon-mast as a center. The 
beton was mixed during the passage of the plant 
from the little harbor of Lamar, and in building 
the encircling wall each sack of beton was lowered 
from a derrick on the barge in an iron bucket. 
The divers received this bucket and by opening 
the bottom deposited the sack in its place. The 
washing out of the cement was thus avoided. The 
sacks were made of a somewhat loose material 
which permitted their contents to unite closely 
together; and each empty sack made a rectangle 
of 4 x 5.2 ft., and 11 filled sacks made 1 cu. m. of 
wall. When this wall had reached a certain 
height it was filled with beton of the same char- 
acter as that in the sacks themSelves by dumping 
it from a cylindrical iron bucket with a bottom 
door. 

The proportions for the beton to be used were 
only fixed after a special study. At high tide cer- 
tain wooden boxes, 1 m. square on the sides and 
located near the experimental station at Lorient, 
were filled with beton. At the following low tide 
the sides of the boxes were demolished and it was 
then easy to watch the effect of the sea upon it. 
This experiment, continued during three months, 
convinced the engineers that a mixture of broken 
stone and a mortar rich in cement would give the 


160 


ENGINEERING NEWS. 


Vol. XXXVI. No. 10 


best results. Ramming the submerged beton was 
impossible, as this would have led to a complete 
separation of its elements by the action of the 
water. On the other hand, with broken stone as a 
constituent element of the beton, ramming is in- 
dispensable to obtain the intimate mixture of the 
stone and cement mortar. For this reason the first 
beton experimented with was generally lacking in 
compactness and impermeability. This difficulty 
was finally overcome by using material of small 
dimensions, or a gravel mixed with sand obtained 
from a beach near Lorient. The beton then 
adopted had a definite proportion of 500 kilos. 
(1,100 lbs.) of Portland cement to 1 cu. m. of the 
gravel; or, about 3 barrels of cement to 1 cu. yd. 
of gravel. This beton gave excellent results. The 
experimental blocks showed no interior voids and, 
thanks to the precautions taken in depositing it, 
there was no notable deposit of ‘‘milkiness” or 
“laitance’’ between the several beds. The mass 
was perfectly homogeneous throughout its height. 
The completion of the foundation courses required 
the three summers of 1891, 1892 and 1893, during 
which time only 54 days were available for actual 
work. The cost of the foundation work was 
18,016 fr. ($3,603.20) for 195 cu. m.; this was 
equivalent to 84.60 fr. per cu. m., or about $13.00 
per cu. yd. 

The beacon tower itself was made of the same 
beton as the foundation, but the work was exe- 
cuted in the dry at low tides. As a matter of some 
slight economy, large stones were introduced into 
the beton, as shown in the illustration, the con- 
crete being well rammed around them. The tower 
presents the form of a trunk of a pyramid with an 
octagonal base; a form fixed upon as most con- 
venient for the arrangement of the molds to be 
used. The base is a regular octagon, 16.4 ft. in 
diameter, diminishing to 15.4 ft. at the top, which 
is 29.5 ft. above the foundation and about 16 ft. 
above the level of the highest equinoctial tides. 
Upon the upper platform of the tower is a fixed 
light, adapted to the use of mineral oil, placed in 
a lantern, 5 ft. 8 ins. in diameter, constituting a 
light of the fifth order. 

The molds used in building this tower were 
arranged as follows: At each corner of the octa- 
gon were placed special castings, the first or low- 
ermost one securely anchored to the foundation, 
and successive sections were then bolted on as the 
work of filling progressed. These cast-iron sec- 
tions had a uniform height of 2.44 ft. correspond- 
ing to two mold planks of 1.22 ft. each in width; 
the castings only weighed about 25 Ibs. each, so 
they could be easily handled, and 8 bolts held 
them in place. The most delicate and important 
preliminary operation was the exact location of 
these castings at the eight corners of the tower. 
But when this was done the filling of the molds 
with beton was performed with the same bucket 
used in building the foundation and operated from 
a mast on the barge, and finally from a -.mast 
planted on the tower itself. The tower was built 
in the months of July, August, September and Oc- 
tober of 1894; though in this period there were only 
35 days available for effective work. The actual 
cost of this portion of the work was 3,570 fr. 
for material used, and 11,786 fr. for labor and 
all the accessory expenses of execution, including 
in this sum the original cleaning of the surface of 
the rock for the reception of the foundation. The 
tower contained 119 cu. m., and the item cost was 
94.30 fr. per cu. m., or about $14.51 per cu. yd. 
As the foundation masonry, executed under water, 
cost only $13 per cu. yd., the cost of the tower 
seems high. But it must be remembered that in 
building the foundation the same quantity of 
beton was used each day, as the tides did not have 
to be considered. On the contrary, work on the 
tower was executed according to the stage of the 
tide, and in the beginning only one hour out of 
each tide was available for work. The workmen 
and the tug-service were paid for by the day and 
consequently the general expenses were constant. 
The total cost of the beacon tower was about 
33,000 fr. or $6,600. 

Sinee the completion of the work in October, 
1894, the tower has been subjected to storms of 
exceptional violence. An examination made after 
two of these storms shows that the sacks of beton 
about the foundation are securely united together 
and none have been displaced; they preserve their 
original form in every detail. It is interesting to 


note that the foundation is already covered with 
a great quantity of small marine shells binding the 
sacks together and forming an excellent protec- 
tion against the action of the sea. 

The above description is prepared and our illus- 
tration is reproduced from a paper in the “Annales 
des Ponts et Chausees.’’ 
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BRICK PAVING ALONG A STREET RAILWAY TRACK. 


The city of Cortland, N. Y., is laying a large 
amount of brick paving this season. The accom- 
panying cut gives a plan and cross-section of an 
electric railway track, showing the method speci- 
fied for laying paving next to the rails and the 
bond adopted for the paving between the rails. It 
will be seen that the rail is supported on chairs 
in order to place the tie under the concrete and 
elevate the rail head to a level with the pave- 
ment. That street railway managers prefer the 


SIX TWIN-SCREW. STEAMERS for the North German 
Lloyds’ Steamship Co. have been launched at Stettin, Ger- 
many. Two of them are to be express steamers and four 
are intended for the regular passenger and freight ser- 
vice of the company between Bremen and New 
York. The dimensions are as follows: Length 525 
ft. between perpendiculars, or 550 ft. over all; 60 
ft. beam, 34 ft. deep, 10,000 tons register, and ap- 
proximately 20,000 tons displacement, with a draught 
of 28 ft. The cargo space, including the steerage decks, 
shows a capacity of 11,000 cu. meters or 10,000 tons meas- 
urement. The cabins contain accommodations for 100 first-— 
class and 76 second-class passengers, and 2,300 passengers 
can be carried on the steerage decks when not needed for 
cargo. The fore part of the steamer is provided with a 
turtle-back deck, 80 ft. in length, as a protection against 
the high seas of the Atlantic, and over the after part there 
is a poop 66 ft. long. Besides the double bottom, extend- 
ing the whole length of the steamer, the vessels are di-— 
vided by twelve transverse bulkheads, extending to the 
upper deck, into thirteen water-tight compartments. The 
motive power consists of two quadruple-expansion engines, 


WEATHER TABLE FOR JULY, 1896. 
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Temperature. Wind. Precipitation—rain or 
(Degrees Fahrenheit.) * Ger as melted snow—inches. 
: elocity in meet 
Stations, 7 = miles per hour. ea Heaviest! Novof 

; : > ——| of max ene ees 

.| Max. | M Range. o ere Total. in rain 

Average | ax in ng Average.| Max. velocity. oa hears dave 

f Northfield, Vt........ 67.0 91 45 46 7.9 30 NW 5.99 2.32 15 

2 | Portland, Me......... 68.0 92 52 40 6.5 26 NW 3.10 ‘76 15 
3 | New York City....... 73.4 89 59 30 11.8 50 NW 4.45 1.14 16 
© | Pittsburg, Pa........ 73.8 93 53 40 5.7 25 NE 8.96 2.31 Dis 
a | Chicago, Ill.... 2.006 72.2 93 56 37 14,9 36 NE 3.6L 181 8 
sae Omaha, Neb. ........ 74.6 96 56 40 7.0 30 NW 4,53 2.08 10 
q | St. Paul,Minn....... | 70.8 95 52 43 6.1 28 NW 1.12 B7/ 7 
= 3) -Daluth; Minnie. oss. 66.5 &9 47 42 7.8 34 NW 174 eee 11 
& | Bismarck, N.Dak.... | 688 | 103 | 43 60 | 74 | 34 N 1.03 AQ 8 
NT AVOLAG Orc iecacceee.| ¢0.6 93 51 A2 8.3 33 3.84 12 

( Washington, D.C.... 76.7 94 56 38 5.5 26 NW 3.69 0.99 17 

g | Louisville, Ky........ 78.4 98 59 39 Toa 45 Ww 13.01 5.50 La 
2 St Louis, Mo.. 79.0 9s 58 40 9.2 41 SW 4.67 1.80 13 
#& | Savannah, Ga..... 82.6 101 70 31 7.0 29 iS} 4.49 1.64 16 
© |; Kansas City, Mo..... T71A ORE 58 39 Wek 40 SW 8.66 5.62 8 
q } Jacksonville, Fla.... 82 2 100 70 30 78 36 8 4,25 1.43 14 
a | Chattanooga, Tenn.. 73.5 96 AT 39 5.7 37 SW 5.80 aeeva 15 
4 , New Orleans. La..... 82.8 96 70 26 6.8 35 SE 2.92 94 12 
% | Memphis, Tenn...... 82.4 101 63 38 8.5 26 SE .80 42 5 
Ss Palestine, Tex. ...... (83.4 {97 67 __30 6.0 22 NE 1.67 ABA 6 
\ (Averagesscstsses-. | 803 9s 63 35 fal 34 MILs) Ralls 67 12 

D if Helena, Mont........ 68.6 95 44 51 6.8 35 Sw 0.89 43 7 
2 | Port Angeles, Wash.. 58.9 79 44 35 Mink: 23 W 0.00 0.00 0 
= | San Francisco, Cal .. 59 4 72 50 22 14.1 38 WwW 0.04 0.4 al 
© | Salt Lake City, Utah. 742 97 55 42 5.5 34 E 1.35 58 8 
& 4 Santa Fe. N. Mex.... 66.8 82 52 30 58 34 SW 3.78 .86 14 
@ ; Denver, Colo......... 71.9 96 53 43 7.2 45 NW 2 80 cove i2 
% | Yuma, Arig 000000!) | 91:3 | 110 | 68 | 42 69 | 33 NE 0.41 2 
F i Average..;c2cm... | 70.2" 190.1 52 38 7-6 35 1.32 eS 6 


T-rail is well known, but it would seem that 
special brick forming a groove along the rail head 
would be better than the method here shown which 
breaks up the even surface of the street and 
leaves the inner side of the rail head as an ob- 
struction to traffic. If the paving is laid in the way 
suggested, as is done in several cases, the T-rail 
is little more of an injury to the street surface 
than any form of grooved rail. In the light of 
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An Electric Railway Track ina Brick Paved Street at Cort- 
land, N. Y. 


these facts it would seem that the statutes and 
ordinances which have been enacted in various 
states and cities requiring the use of grooved 
head rails in the streets might well be recon- 
sidered. 

The work at Cortland is being carried out un- 
der the direction of Mr. Wm. B. Landreth, M. 
Am. Soc. C. E., as Engineer-in-Charge, and Mr. 
Walter L. Webb, Assoc. M. Am. Soc. C. E., as 
Assistant Engineer. 


which in three of the steamers will develop 7,000 I. HP. 
with a speed of 14 knots; while the others will have en- 
gines of 8,000 I. HP., resulting in a speed of 15 knots. 
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THE STRAIGHTENING OF A CHIMNEY STACK at 
the brick and tile works of the Standard Concrete Mfg. 
Co., Earnest, Pa., was recently accomplished under the 
supervison of Mr. B. W. Seamans, the company’s super- 
intendent. The stack is 122 ft. high, 11 ft. square at the 
base, tapering somewhat at the top, and weighs 400 tons. 
The walls are 36 ins. thick. The top was found to be 
leaning 45 ins. from a vertical line. To sink the side 4% 
ins., 10% ins. of brick work was removed from the foun- 
dation on three sides. As the bricks were removed Square 
blocks of wood were inserted, one after the other, until 
three sides of the stack rested on the blocks. Between 
the blocks, supporting the stack temporarily, substantial 
brick piers 6 ins. high were built, leaving a space 414 
ins. between the top of the piers and the bottom of the 
undermined brickwork. The blocks were then set on fire 
and all were kept burning briskly. If one burned faster 
than the others the fire on that particular block was 
checked, so that all were made to burn uniformly, and as 
the blocks were being reduced to ashes the stack slowly 
righted. As the top gradually swung back through the 
45-in. arc, small fissures appeared near the base. Into 
every crevice a steel wedge was driven, maintaining the 
solidity of the walls. The entire work consumed one day, 
and the reduction of the wooden blocks to ashes required | 


an hour. 
——- 


A 24-IN. GAGE RAILWAY is probably to be built as 
an experiment by the government of the colony of Vic- | 
toria, Australia. The line will be from Wangaratta to 
Edi, 24-in. gage, laid with 20 or 24-Ib. rails, with engines 
of about 80 HP., capable of hauling a load of 250 tons on 
the level, with a passenger car seating 30 passengers, the 


weight of the cars being 6 tons each. 
eee a 


A BOILER EXPLOSION occurred at a grist mill at 
Harrodsburg, Ky., Aug. 29, and several men were hurt 
and scalded. ; 


September 10, 1896. 


ENGINEERING NEWS. 


161 


‘ENGINEERING NEWS 


AND 


AMERICAN RAILWAY JOURNAL. 


Vol. XXXVI., No 11. 


TABLE OF CONTENTS. 


ENGINEERING NEWS OF THE WEEK............ 161 
The Sewerage and Sewage Disposal Systems of Plain- 
MME T Su (TLIMREPATCE) « . c.cic 010 cjeic cee oes sivicie orci 162 
The Artistic Element in TOM SIMOCECTING, |, oc. oe cn)s'e'o 0 0: 166 
The Mineral Wealth of the United States ....... Be tly ce) 
Tests of a 300-HP. De Laval Steam Turbine. enki 
SM ETLEO WD Yc olc)s cir wre'vigi cnc ose ss tacessccceseceves 173 


The Greenleaf Center-Bearing Turntable (with inset) 174 
_ National Railroad Master Blacksmiths’ Association. . 175 
EDITORIAL ROME a Sa AG Dae aie versia:o vis! s:aiais eatee cts 168 
Tests of a Steam Turbine—Silver and Other Mineral 
Products—Line Officers and Engineering Staff in 
the U. S. Navy. 


EDITORIAL: 
_ The Artistic Element in Engineering ............... 168 
Errors TO THH EDITOR .............- ceema ale as 169 


RAPID WORK IN RAISING A WRECK was accom- 
plished in the case of the steamer ‘‘Rosedale,’’ which was 
sunk in 16 ft. of water, by a collision in the Hast River, 
New York, on Sept. 3. The Chapman Wrecking Co. had 
the vessel raised within 24 hours after the accident. The 
“Rosedale’’ measures 216 ft. over all, 34 ft. beam, 10 ft. 
draught. 


al 


CHAINLESS BICYCLES, in which two pairs of bevel 
gears are used instead of the chain, are reported to have 
proved their superiority over the present style of 
wheel in a test, in which a wheel was run 39,000 miles 
withcut adjustment or appreciable wear. Dynamometer 
tests also show that the bevel gears run with less fric- 
tion than the chain. It is stated that one of the largest 
manufacturers will soon put these wheels on the market. 
An obstacle to their rapid introduction is the time re- 
quired to construct the machinery necessary for turning 
out the bevel wheels which must be mathematically accu- 
rate in form. 


THE NEW YORK & NEW JERSEY BRIDGE CO. held 
a meeting at 214 Broadway, New York city, last week, 
at which Gen. J. S. Clarkson was elected President; Louis 
Wirdmuller, Vice-President, and Charles H. Swan, Sec- 
retary and Treasurer. 


FOR THE NORTH SEA AND BALTIC SHIP CANAL a 
revised tariff of charges on shipping went into operation 
on Sept. 1. Under the old tariff vessels up to 600 tons 
net were taxed 60 pfennings, or 15 cts. per ton, and ves- 
sels above that tonnage, 40 pfennings, or 10 cts. per ton. 
Under the new tariff the 10-ct. rate begins with vessels 
of 400 tons; above 600 tons, the tax is 30 pfennings, or 
7% cts., and beyond 800 tons it is 20 pfennings, or 5 cts. 
per ton. For vessels empty, or in ballast, the tax is 20% 
tess than the above rates. Besides the above dues sailing 
vessels using the regulation tugs will be charged as fol- 
lows: For the first 200 register tons net, 10 cts. per ton; 
for every additional register ton, 74% cts. From October to 
March the charges for tugs will be increased 10%, but 
these charges include compensation for the use of the 
entire working arrangement of the canal and for the ser- 
vices of pilots between the ends of the canal. 

‘THE MANCHESTER SHIP CANAL CO. has sent its 
general manager, Mr. Marshall Stevens, to this country 
induce the transportation companies here to make more 

e of the canal. Mr. Stevens has issued a circular letter 
setting forth the apparent advantage, at least, of shipping 
direct to Manchester instead of via Liverpool. He claims 
that with no reduction upon inland freight in America 
ind with an even sea rate there will be an average saving 
on the whole New York cargo of 7 cts. per 100 Ibs., or 

56 per ton in favor of Manchester; and $1.17 per ton 
saving on the New Orleans cargo. He does not explain 
here this saving comes in, except to say that delivery 

y cart to destination is included in his figures and that 
one week is allowed at the Manchester docks for the re- 
Moval of freight from the quay sheds, as compared with 
8 days at Liverpool. 
4 CAST-IRON PROJECTILES are soon to be ordered by 
the Ordnance Bureau of the War Department, about $50,- 
000 being expended on shells and shrepnel. The latter 
will be bought for use in the 3.2 and 3.6-in. guns, the 
pees to be fitted with 15 and 28-second fuses. The 

t-iron shells are for the siege and seacoast guns; 500 
shells of the 7-in. 500-Ib. type will be bought for siege 
jectiles. The shells for use in the seacoast guns are 
follows: 100 8-in., 100 10-in., 100 12-in., 100 12-in. 
lb. mortar, and 50 12-in. 1,000-lb. mortar shells. 

; ate 

ONE OF THE LARGEST GUNS designed in this 
sountry is the 16-in. gun which the Watervliet arsenal is 
lw getting ready to build. The United States has built 
wo of larger caliber for its coast defences, but they were 
-fashioned 20-in. smooth-bores, 20 ft. long, with a 


range of between five and six miles. The new gun ‘will 
be 49.67 ft. long, will have a range of 16 miles and be 
able to penetrate 27% ins. of armor at a distance of two 
miles. The gun will weigh 125 tons, and it will throw 
a solid armor-piercing projectile weighing 2,370 lbs. The 
great trouble so far found in the construction of guns of 
such size has been that they ‘‘drooped’’ at the muzzle 
after being fired a few times. The Ordnance Board, how- 
ever, believes that it has succeeded in overcoming this 
defect. The maximum diameter of the breech of the new 
gun will be 62 ins., and the diameter of the breech open- 
ing 20 ins. To fire this gun will require a charge of 
1,060 Ibs. of the usual brown prismatic powder. 


= ope 
THE MOST SERIOUS RAILWAY ACCIDENT of the 
week occurred, Sept. 7, at Taswell, Ind., on the Louis- 
ville, Evansville & St. Louis Consolidated R. R. The 
wrecked train was an excursion from St. Louis. The bag- 
gage car and three coaches jumped the track and rolled 
down an embankment. Ten people were injured, two fa- 
tally. 


5 Sas . 


A THRESHING ENGINE BOILER EXPLODED near 
Sanilac Center, Mich., Sept. 2. It was carrying 100 lbs. 
pressure at the time. Three men were killed and two in- 
jured. Near Charleston, W. Va., on Sept. 2, a saw mill 
boiler exploded, killing two men and injuring two others. 


A FALLING WALL killed eleven firemen at Benton 
Harbor, Mich., Sept. 6. The Yore Opera House, a four- 
story brick building, was not discovered to be on fire un- 
til the flames had made considerable headway. The wall 
fell almost as soon as the firemen arrived. 


PROPOSALS FOR THE READING SUBWAY (for the 
depression of the Philadelphia & Reading R. R. 


tracks) at Philadelphia, were opened Sept. 1, the 
bidders being Ryan & Kelly, E. D. Smith & Co., 
P. H. Flynn & Co., Sullivan Bros., Mason, Hoge 
& Co., and R. A. Malone & Co. The tunnel will 
extend from 22d St. to Tavey St., 2,710 ft. In this 


distance there will be 13 openings in the center of the 
newly-made street. Each opening in the center of the 
roadway will be surrounded by a stone coping 38 ft. high, 
over which twining vines will grow. Outside of this will 
be a plot covered with trees and shrubs, and surrounded 
with a highly ornamental picket fence. Each plot will 
take up a space 10 x 48 ft., and in the narrowest part 
there will be an asphalted roadway on either side, 27 ft. 
wide, giving a street on either side at least as wide as 
Chestnut St. The next contract covers that part of the 
sukway beginning east of 22d St. and running to the grade 
at 80th St., and includes all of the tunnel work and part 
of the open subway. The original plan required the erec- 
tion of fan houses by the city for the purpose of expelling 
the, foul gases from the tunnel, but this has been done 
away with and the new plans call for openings in the tun- 
nel which will be a great saving in the cost of construc- 
tion. The work has been described and illustrated in our 


columns. 
RSs 


THE TAMALPAIS MOUNTAIN RAILWAY was opened 
Aug. 26. The line starts from Mill Valley, Cal., and rises 
2,300 ft. in a straight distance of two miles, although the 
railway is 8% miles long, with grades of 5 to 7%. The 
line is a very winding one, composed mainly of curves 
and loops, the sharpest curves being of 72 ft. radius. 

ee eae 

A RECORD FOR TRAINS RUNNING ON TIME is 
claimed by the Chesapeake & Ohio Ry. for its four lim- 
ited trains running between Washington and Cincinnati, 
Each train covered the distance of 599 miles 122 times 
during the months of March, April, May and June, and 
the four trains were on time 463 times out of a possible 
488, or 95%. 

eS 


AIR MOTORS WERE SUCCESSFULLY TESTED on the 
night of Sept. 3 on the boulevard line of the Third Avenue 
Railroad in New York. They ran from the Fort Lee 
ferry across town, back to Tenth Ave. and up the heavy 
grade on that avenue to Fort George. The cars were 
stopped and started up and down on the steepest grades. 

Oo 

AN AIR MOTOR capable of pulling a train of five cars 
is shortly to be tested on the Sixth and Ninth Avenue 
lines of the New York elevated railroads. The American 
Air Power Co. which is to furnish the motor, has leased 
a building at Greenwich and Rector Sts., where the plant 
for compressing the air is being erected. A pipe will be 
run from the motor house to the Rector St. station, where 
the motor will be charged. The motor is being built at 
the Rome Locomotive Works, and is to be completed by 


Nov. 1. 

THE “FRAM’S” HIGHEST LATITUDE, says Capt. 
Sverdrup, in his detailed account, was 85° 57’ North, in 
66° East longitude, reached on Oct. 16, 1895. From this 
point the ‘“‘Fram,’’ tightly bedded in the ice, drifted south- 
ward. Aside from the fact that this expedition reached 
a point nearer to the North Pole than any preceding it, is 
the remarkable behavior of this remarkable ship. ‘Capt. 
Sverdrup, who succeeded to the command after Capt. Nan- 
sen left the ship on his expedition over the ice, says that 
though the ship was repeatedly subjected to enormous 


pressure from the ice, she was safely and quietly lifted 
up without undue strain; sometimes being lifted 6 to 9 
ft..several times a day. He reported the expedition as 
an easy one, resulting in no damage to the ship or to the 


men. 
e 


THE PAVING OF CITY STREETS was referred to in a 
paper on ‘‘ Highway Legislation,’’ read before the Ameri- 
can Social Sciéhee~Assotiation, at Saratoga, on Sept. 3, 
by Prof. Francis Wayland, of Yale. For cities he advo- 
cated compelling the street car corporations to pay for 
keeping a certain space on each side of, as well as be- 
tween, their rails in good order. This is only equitable, 
because by diminishing the amount of room which can 
be used by vehicles they add greatly to the wear and 
tear of the remainder. It was, moreover, suggested that 
a tax should be levied on vehicles in proportion to the 
amount of injury which they were capable of doing in their 
daily use. There seemed no justice in calling on abutter to 
pay a considerable part of the expense of repairing a street 
which would have needed almost no repair but for the 
damage caused by heavy carts. If the amount of this 
“wagon tax’’ were used exclusively for street repairs it 
would go far toward a reasonable solution of the prob- 
lem. This expedient has been adopted in other countries 
with good results. 


oe 


THE STEEL ARMORED CRUISER “BROOKLYN,” in 
her trial trip of Aug. 27, made an average speed of 21.92 
knots in a run of 83 knots, and passed over part of the 
course at the rate of 22.90 knots per hour. She made the 
run with a boiler pressure of 160 lbs. and an average of 
138 revolutions per minute of the screws, with a maxi- 
mum of 140 revolutions. By her performance she is 
claimed to earn a bonus of about $350,000 for her build- 
ers, the Messrs. Cramp, of Philadelphia. WHer contract 
speed was 20 knots per hour. The cruiser ‘“‘New York,”’ 
on her trial trip, made an average of 21 knots; the 
“Minneapolis’’ made 23.073 knots; the ‘‘Columbia’’ made 
22.81 knots, and the ‘“‘Olympia’’ made an average of 21.69 


knots per hour. 
OO 


THE WIRE FOR THE NEW SUSPENSION BRIDGE 
over the Ohio River between Cincinnati,O., and Covington, 
Ky., is now being delivered, and the work of stringing 
the wires and making the cables will soon be commenced. 
The wire is of No. 6 gage, and is delivered on large spools. 
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THE NEW BROOKLYN TIMBER DRY-DOCK, now 
under construction at the Brooklyn Navy Yard, is to be 
completed for the government about Noy. 30, next, by 
the present contractors, T. & A. Walsh. This dock was 
contracted for originally with John Gillies, and it was to 
cost $575,000. After no practical progress had been made 
in two years, it was taken from him and on April 30, 
1895, it was awarded to the above contractors, and will 
now cost, complete, about $650,000. The general dimen- 
sions are as follows: Length, 658 ft.; width, 64 ft.; width 
at entrance, 105 ft.; mean draft at high water, 28 ft. More 
detailed dimensions are as follows: 


Ft. 
benethon coplnpylevelira. ws. «elaacsitls: e\s ¢sinieie-c/s os sarale O00 
Length inside head ta Inner sill. <icateec css cme cclc. 580 
Length inside head to outer gate sill................ 600 
Length inside head to outer end of table.............. 625 
Length on floor head to inner abutment..............516 
Length on floor head to outer gate sill.............. 556 
NVIGEN ON COMINE OF) READS 2 csv we perscwasiecaureades’ 94 
Width on Copine. On: DODVis sien. Bist. otelemi s0's.5 cis ulsie'wic ur e/erelere 151 
Width on coping at abutment...... mb note aaa aia enearay elated 105 
Widthlont coping at Gntrances j.<..cses vc ciclecide esis oie rie 105 
Width at entrance on high water line................ 100 
Width of coping at outer end of table..............+. 154 
Width) on) floor of dock at head F. sie csinistc ucla oe elds 27 
Width on floor of dock at head angles.............+6- 64 
Width on floor of dock in body......... ahaa tae aieie eter +» 64 
Width on floor of dock at abutment..............00+% 64 
Width on floor at inner abutment...........ceec0. cpt ta) 
Width on floor at outer end of table..............see8 116 
Depth from top of coping to mean high water........ 5 


Depth from top of coping to inner abutment floor...... 33 
Depth from top of coping to working floor of dock.... 35 


er 


AN INTERESTING CASE OF CORROSION of the metal 
of marine engines was described at the recent meeting of 
the Institution of Mechanical Engineers at Belfast, Ire- 
land. A steamer loaded with ‘“‘burnt ore’’ was sunk off 
the coast of Scotland, and was under water for a week. 
When the vessel was again floated the machinery was 
found to present an extraordinary appearance, all wrought 
iron work being deeply corroded, and planed cast iron 
being so soft as to be easily cut with a knife. As engines 
are generally little injured by submergence, even for a 
considerable time, it was evident that there had been 
some unusual chemical action. The source of this was 
found in the cargo, burnt ore being the residue from the 
manufacture of vitriol from sulphur pyrites, and usually 
containing sulphates of copper and iron. These salts would 
react on the chloride of sodium of sea water to form 
sulphate of sodium and chloride of copper, either of which 
in solution dissolves wrought iron or cast iron. 


AN EXHIBITION OF MACHINERY will be held in 
Munich in 1898. American manufacturers have been in- 
vited to participate, according to a letter from U,. S. Con- 
sul Steiner to the Department of State, 
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THE SEWERAGE AND SEWAGE DISPOSAL SYSTEMS 
OF PLAINFIELD, N. J. 


By Andrew J. Gavett, Constructing Engineer. 

The city of Plainfield, N J., is situated in the 
western corner of Union Co., hemmed in on two 
sides by the counties of Somerset and Middlesex. 
On the Somerset Co. side, only separated from the 
city by a narrow brook, is the borough of North 
Plainfield, and its interests are identified in many 
ways with those of the city. 

The population of Plainfield is now about 13,500, 
that of North Plainfield 3,500. Such a large pro- 
portion of the residents of both places are New 
York business men that the chief occupation of the 
people is said to be “going to New York.” 

An excellent water supply system, pumping 
from wells in the eastern part of the city to a 
stand-pipe 140 ft. high, has been in use a number 
of years, but this has only emphasized the urgent 
need of a system of sewers. The poorer buildings 
are supplied with outhouses having leaching 
vaults, and cesspools, also leaching, for sink 
wastes. The better class of buildings generally 
have complete and often costly systems of plumb- 
ing, but all draining into cesspools on the prem- 
ises. These were emptied from time to time by 
“odorless”? excavating carts, and the expense of 
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southwest at a rate of about 1 in 300, the average 
inclination of the surface of the ground. At Grant 
Ave. and Front St. the water was found just be- 
low the sewer at a depth of 4 ft., and in the 14-ft. 
cut at the corner of Central Ave. and Highth St. 
the water was also found a few inches below the 
sewer. But in Ninth and Richmond Sts. the sewer 
grade was from 6 to 24 ins. below the water level, 
and the very free flow of water, coming through 
the open sand and gravel, caused the contractors 
considerable difficulty and delay. 

In all other parts of the city, however, the con- 
ditions encountered were extremely favorable, the 
material being dry and easily handled, no sheeting 
being required in the more shallow trenches. These 
conditions explain the very low prices at which 
the different contracts were let. 


Preliminary Work. 


The first move for sewers which yielded prac- 
tical results was made in 1892, when a committee, 
composed of representative citizens and members 
of the common council, was appointed by the 
Mayor, Mr. Alexander Gilbert. 

After a thorough investigation and discussion of 
various methods of disposal, including the popular 
one of emptying into the Raritan River (for which 
surveys were made for the committee by Mr. F. 


"Stone Cap 


1893 and well into 1894, before the requisite 
amount was secured. 

A general ordinance, specifying all the streets in 
which it was supposed that sewers would be re- 
quired, was adopted by the common council on 
July 25, 1894. Pending the passage of this ordin- 
ance, considerable work was done by Mr. George 
H. Frost, of the sewer committee, in planning the 
routes for the main sewers, and preliminary levels 
were run for this purpose by Mr. F. J. Hubbard. 


At a meeting held Aug. 6, 1894, the following 
appointments were made: 


Committee on Sewers, 


Messrs. George H. Frost, E. N. Erickson,* S. A. 
Ginna; Consulting Engineer, F. W. Farquhar, of 
New York; Constructing Engineer, A. J. Gavett; 
Assistant Engineers, F. J. Hubbard and H. C. Van — 


Emburgh. ( 


Plans were at once prepared on the lines laid out — 


by Mr. Frost, and on Sept. 10, 1894, the first con- 


tract for 5.2 miles of sewers, mostly mains, was © 


let. 
prosecuted until stopped by cold weather on Dee. 
24. During the progress of this work, levels were 


The first work was begun on Sept. 24, and 


Pas 


run over the entire city and a general drainage | 


plan, with profiles, was completed, showing the lo- 


cation and grade of a complete sewer system. 


All storm water is excluded from the sewers and 
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FIG. 1.—PLAN OF SEWAGE DISPOSAL AREA, PLAINFIELD, N. J. 


this work was no doubt very much greater than 
all the extra taxes and interest on the assessments 
for the sewerage system will be. 


Topography. 


Geologically and topographically, Plainfield has 
the ice age to thank for her formation. From 40 
to 70 ft. below the present level of the city is the 
Triassic red sandstone and shale; across the east- 
ern end of the city stretches the terminal moraine 
of the ice sheet, while the underwash from the 
glacier forms the site of the city. These details 
are given as they indicate with considerable ex- 
actness the character of the material encountered 
in the construction of the sewerage system and 
that of the disposal beds as well. The latter are 
situated in that part of the city farthest from 
the moraine. 

Sewer trenches in the moraine disclose an un- 
stratified mixture of clay, gravel, hardpan, and 
occasional large boulders. Going west, and de- 
scending, a coarse gravel is first found, then 
stratified sands and gravel, followed by sand alone. 
The city is underlaid by a flowing sheet of water 
of great purity and abundance, which furnishes 
the water supply of the city. At the pumping sta~ 
tion the surface of the water is 18% ft. below the 
surface of the ground, and it falls toward the 


A. Dunham, C. E.), the committee reported the 
estimated cost of several methods of disposal, fav- 
oring the plan of intermittent filtration. The re- 
port, which included profiles and estimates for 
the various schemes under consideration, as well 
as proposed methods of assessment and the pro- 
viding of funds for the prosecution of the work, 
was presented to the common council on March 
6, 1893, and adopted. ; 

After a careful investigation by the Corporation 
Counsel, he advised proceeding under the Act of 
April 7, 1890, which directs that upon the petition 
of the owners of three-fifths of the real estate val- 
uation of the city, the council shall be empowered 
to proceed with. the construction of a sewer sys- 
tem, issuing, from time to time, temporary obli- 
gations of the city in payment for the work, and 
when completed, commissioners shall be appointed, 
whose duty it shall be to assess the benefits upon 
the property benefited, and the excess shall be as- 
sessed upon the city at large, and for this excess, 
bonds shall be issued. 

On April 4, 1893, the council decided to proceed 
under this act, and the work of securing the sig- 
natures of the owners of a sufficient valuation was 
begun. Volunteers made house to house visita- 
tions, with copies of the assessor’s lists of prop- 
erty-owners, through the remainder of the year 


Boy 
LLL 


SG 


MB@CK?™WWoww/wwWw~»W'“W~W il 


OP LTAT AT UT EDAD UT LPL UT APT UDA AP LP DUPED AT hg 


Yy 


SSN 


Le 
SS 


SSS 


Zl 


Le 


NK 


Sectional Plan. 


FIG. 4.—DETAILS OF SCREEN CHAIIBER. 


flushing is provided for by automatic flush tanks 
at the head of each sewer. The surface water is 


carried in the gutters of the streets, directly to — 


the two brooks, or to storm sewers emptying 


jnto them. Other storm sewers are planned for © 
future construction, but not many are required, ~ 


and they will be short ones, from 12 to 24 ins. in 
diameter. The two brooks are named Green and 
Cedar, and flow through the entire length of the 
city, about %-mile apart. 


Plans for Disposal. 


During the winter, the matter of sewage dis- 
posal was taken up for final settlement, and es- 
timates of the cost of the various plans which 
had been under consideration were submitted by 
Consulting Engineer Farquhar, with the result 


that all schemes for reaching tidewater were 


abandoned on account of the great difficulties in- 
volved, and the danger of legal complications. 
This narrowed the question down to the choice 
of one of two locations for the disposal beds. One 
was near Sebring’s Mills, a mile below Dunellen, 


the other in the western corner of the city, 214 — 


miles nearer the lateral sewer system than the 
former. Although the Sebring’s Miils location 


*Upon Mr. Erickson’s retirement from the council in 
December, 1895, Mr. J. B. Dumont succeeded him as a 
member of the committee on sewers. 
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possessed a number of advantages, no action could 
be taken toward securing it for disposal purposes 
without the consent of the authorities of Piscata- 
way Township, and this consent being refused, 
the Plainfield site was necessarily decided upon. 

The land finally selected lies at an elevation of 
from 50 to 72 ft. above mean sea level, so that 
most of the city can be drained to it without 
pumping. For the most important outlying dis- 
trict, the Cedar Brook Valley, a system has been 


Fig. 2.—View of 4-in. Underdrain in Bed No. 10, During 
Construction. 


designed for future construction, draining to a 
pump well near the junction of Plainfield and 
Pemberton Aves., from whence it is proposed to 
raise the sewage by automatic, electric pumps, 
through a 10-in. cast-iron force main, 1,000 ft. 
long, into a gravity sewer at Grant and Sherman 
Avs. 
Grades. 


In order to drain the largest possible area to the 
disposal beds by gravity, the main sewers have 
been designed with minimum self-cleansing grades, 
as follows: For 24-in. sewers, 1 in 1,200; 18-in., 1 
in 900; 15-in., 1 in 750; and 12-in., 1 in 600. The 
10-in. sewers, and a few of the 8-in. have grades 
of 1 in 400, but the most of the 8-in. laterals have 
inclinations of 1 in 300 or more. 


Outfall Sewer. 


The main outfall sewer is 7,726 ft. in length, 
from Grant Ave. and Third St. to the screening 
tank. It is constructed of 24-in. vitrified pipe 15 
in, thick, laid on a grade of 1 in 1,200. The 
greatest depth of cut was 18% ft., and a length 
of 2,540 ft. was over 16 ft. deep. At one point it 
was but 4 ft. deep. 

Wherever the cut was less than 5 or more than 
15 ft. a concrete foundation and backing was used. 
A bed of 4 ins. of concrete was first laid and the 
pipe was then bedded in stiff mortar; when cor 
rectly graded and lined, concrete was ramme | 
under and on each side of the pipe. After the con- 
crete had set, the inside joints were cemented on 
the bottom and more than half way up each side. 

Some difficulty was experienced in excavating 
the trench in the deep cuts, as the sand dried so 
quickly that it ran out under and between the 
sheeting planks, loosening the cross braces and 
causing a cave-in several times, but without 
serious results. No water was encountered, and 
where the sheeting was carefully done, the work 
was ideal for cleanliness and comfort. 

Main Sewers. 

At Grant Ave, and Third St. the north and south 
mains enter the outfall sewer. They are respect- 
ively of 15 and 18 ins. diameter and the cuts run 
from 4% to 14 ft. deep. After traversing circui- 
tous routes and separating some 3,300 ft., they 
nearly meet again, as 10-in. sewers, on Rich- 
mond St. 


Lateral Sewers. 


The streets running transversely to the main 
sewers are almost level, and in the center of the 
city the blocks are generally about 300 ft. square. 
In order to avoid using an excessive number of 
flush tanks, which would have been necessary 
otherwise, many of the cross sewers are continuous 
for several blocks, crossing the other sewers with- 
out connecting. 

The necessity of providing sufficient clearance 
for the different crossings required some sewers 
to be deeper and others more shallow than the 
usual depth of about 714 ft. A 6-ft. length of cast- 
iron water pipe was used for the upper sewer at 
all crossings, to prevent settlement. 

The least depth of sewers was generally at the 
flush tanks, in some cases slightly under te tt. 
the greatest depth, except on the outfall sewer, 
was 14 ft. 

The lines and grades of all sewers were so eS- 
tablished that a clear line of sight may be obtained 
through every part of them, by sighting from 
one manhole to another, or from manhole to lamp- 
hole. 

The establishment of this full bore line of sight 
was one of the requirements of the contracts, but 
the contractors really had very little to do with 
securing it, as the inspectors handled the grade 
rods and plumb lines and were made responsible 
for accurate work. 


Y-Branches and Extensions. 


Four-inch Y-branches were located at the most 
convenient point for each building and wherever 
else it was thought they would ever be needed, 
the distances apart varying from 10 to 75 ft. 
Where the sewers were deep, an extension connec- 
tion was constructed, consisting of an eighth bend, 
turned upward, supported by a 12-in. brick pier, 
with a 2-ft. length of 4-in. pipe added. On the out- 
fall sewer, where the depth would allow, 6-in. T- 
branches were used on the 24-in. pipe. They were 
turned upward and were surmounted by a 6x 4- 
in. double Y-branch, the branches being turnéd 


A lamphole is constructed adjoining the flush 
tank and is connected with it by a 6-in. pipe. It 
is believed that, with occasional inspection, the 
flush tanks can be trusted to do their work with 
more certainty, regularity and economy than 
could be obtained by any system of hand flushing. 

The regularity of discharge of the flush tanks 
is being tested by suspending a ‘‘Bristol’’ counter 
in the neck of the tank, with a wooden float sus- 
pended from the arm. This registers each time 
the siphon discharges and indicates any failure 
of the tank to work properly. It will also give 
assurance to the water company that the tanks 
are not using more water than is agreed upon. 
The city pays for the water at the rate of 10 cts. 
per 1,000 gallons, or about $30 per month at pres- 
ent. In case any flushing with fire hose is needed, 
it is paid for at the rate of $1 per hour. 

In order to ascertain the need and efficiency of 
the flush tanks, some of them have been shut off 
for four or five days, and then, when they were 
turned on again, the flow in the next lower man- 
hole was observed. This experiment showed that 
the sewers would not keep clean at their upper 
ends without flushing, as the stream came down 
black with deposits; also, that the flush-tanks 
obviated the difficulty, for the last part of the flow 
ran clear. 

It is probable that flushing by hand at con- 
siderable intervals would serve to keep the sewers 
in condition for use, but with disposal beds within 
the city limits, and in close proximity to dwellings, 
the periodic washing out of decomposed matter 
from the sewers would be highly objectionable. 


Manholes, 


On the main sewers, manholes are placed at all 
junction points and at all changes of direction 
or grade, and in general, at distances of from 400 
to 500 ft. apart. On the lateral sewers this dis- 
tance is increased to about 700 ft., lampholes be- 
ing placed at intervals of 200 to 300 ft, between the 
manholes. Junction manholes were made 4% ft. 
in diameter and intermediate ones 3% x 4% ft. in 


FIG. 3.—VIEW OF SCREEN CHAMBER AT DISPOSAL AREA. 


toward the sides of the street. As the depth in- 
creased, lengths of 6-in. pipe were used to raise 
the double branch to a nearly uniform depth be- 
low the surface. In the more shallow cuts, 4-in. Y- 
branches were used. 


Flush Tanks, 


Every lateral sewer is provided with an auto- 
matic flush tank at its upper end (except where 
the sewers are soon to be extended) and little or no 
hose flushing will probably be needed after the 
house connections are generally made. The flush 
tanks are 43 ins. in diameter and of 150 gallons 
capacity. At first they were set to discharge once 
in 12 hours but they are now regulated for empty- 
ing once in 24 hours. The siphons are of three 
kinds, Rhoads-Williams, Miller and Van Vranken. 


plan. The walls were carried up plumb 34% ft. anu 
then drawn in to a 2-ft. neck in the next 2% ft. 
The walls were 8 ins. in thickness, except where 
the manholes were over 12 ft. deep, when the 
thickness was increased to 12 ins, 

Each lateral sewer, where possible, has a drop 
into the main sewer equal to the semi-diameter 
of the latter. Where underdrains were laid with 
the sewers, an inspection opening was left over 
the drain in each manhole, the opening being in 
the platform at one side of the sewer. Stone 
covers are placed over the openings, and will be 
cemented on should it be found necessary. 

Provision is made for turning the underdrain 
water into the sewer for flushing purposes, by 
plugging the drain below the inspection opening 
and allowing the water to flow through a side 
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opening, into the sewer. When not used for flush- 
ing, the underdrain water empties, through two 
outlets, into Cedar Brook, 


Underdrains. 


Underdrains are laid in Bast Ninth and Rich- 
mond Sts., in part of Watchung Ave., and in most 
of the Netherwood district. The sizes are from 
3 to 6 ins., with a short section of 8-in. outlet 
pipe. Hub and spigot vitrified pipe was used for 
the larger sizes, and agricultural tile for the 3-in. 
and most of the 4-in.; the underdrains were gen- 
erally laid 9 ins. below the sewer, and the same 
distance to the left (going up the sewer). 

The drains in the Netherwood section are doing 
good work, but those in the Cedar Brook Valley 
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are entirely submerged in the ground water every 
spring, and then only serve as outlets for the 
Netherwood drains. 

Materials. 


All pipe used in the sewers was from the Ohio 
Valley, but Akron pipe is being largely used for 
the 4-in. house connections. All the pipes were in 
3-ft. lengths except the 4 and 24-in., which were 2 
ft. long. : 

A careful inspection of the sewer pipe was made 
at the car while it was being unloaded, and a 
large quantity was rejected, much of it for crook- 
edness. A regular inspector was detailed for this 
work, and the payment for pipe was made by the 
contractor on his reports. 

“Hoffman” and “Newark” Rosendale cements 
were used for all work, and gave entire satisfac- 
tion. The specifications called for a cement equal 
to the “Hoffman” Rosendale, and the contractors 
decided to use this cement. As its quality was so 
well known, it was not thought necessary for the 
city to purchase a cement testing machine, but as 
a check on the contractors, the constructing en- 
gineer had briquettes made occasionally in a 
standard Riehle mould, and broke them on his 
own machine, a frame with two levers and 100-lb. 
spring balance, testing up to 500 lbs. 

The cement was used neat, mixed to a stiff paste, 
for jointing the pipes, and 1 to 1 for mortar for 
brickwork. Wherever the sewers have since been 
uncovered, the joints have been found hard and 
in good condition. 


Pipe-laying. 


As each pipe was laid, the grade was given by 
the inspector, using a grade rod with iron shoe 
reaching into the pipe. A light grade line (braided 
fish line) was stretched tightly between boards 
clamped on iron posts. The grade was marked 
by the engineer on these posts, levels being run 
each day for the purpose. The iron posts were 
about 14% x ¥-in. in section and ordinary cast-iron 
clamps were used; they were found more con- 
venient than wooden posts, being easily driven 
and much less liable to wedge off the banks of the 
trench. They are easily marked with a slate 
pencil or piece of roofing slate. The inspector kept 
the pipes in line by plumbing down from the grade 
line, which was centered on the boards by meas- 
uring out from the 4-ft. offset stakes. 

A gasket of jute was placed around the spigot 
end of the pipe before it was lowered into the 
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trench, and the jute was calked into the joint be- 
fore the latter was cemented. Unless the work 
was watched, the jute would not be calked into 
the joint at all, and the cement would be merely 
beveled over the outside. The other extreme, of 
having the gasket too small, was also to be 
guarded against, the general tendency being to 
use too little jute. The joint room would then be 
very large on top, sometimes allowing’ the jute to 
slip off the end of the pipe and the cement to in- 
trude. The cement was applied to the joints with 
rubber mittens, being pressed well into the bells, 
leaving a bevel of cement on the outside. 

After a section was cemented, each joint was 
examined by the inspector, who was also required 
to see that the earth was solidly packed around 
the pipe. 4 

The inspectors made daily reports on printed 
blanks, recording the progress made and force 
employed, also the location of the Y-branches. 
These Y notes were recorded the following day on 
maps drawn to a scale of 1 in. to 100 ft. 


Backfilling and Consolidating Ditches, 


The backfilling, except the first covering of the 
pipe, was done by means of horse scrapers. After 
filling 5 or 4 ft. in this way the trench was flooded 
several feet deep with water from a fire hose and 
the material was dragged by the scrapers into the 
water. By this means the sand and gravel were 
so well deposited and settled, that when trenches 
were afterward excavated crossing those filled in 
this manner, the latter could hardly be dis- 
tinguished from the undisturbed material adjoin- 
ing, except in the lower part of the ditch, where 
the earth had not been consolidated by falling in 
the water, 

The contractors at first paid the water company 
$1 per day for flushing trenches, the number not 
to exceed three at a time; this price was after- 
ward doubled, but even then it was the most 
economical method for the contractor, and more 
satisfactory to the city than hand ramming would 
have been. 

Testing. 

After completion, all sewers (excepting the 24- 
in, and those where no water could be obtained) 
were tested by the contractor, in presence of an 
engineer or inspector, by flushing wooden balls 
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were made of all defects found, and the inspector 
went around with the masons later to see that the 
repairs were properly made. 

Many of the flush tanks were tested by filling 
them to nearly their discharging height, and then 
leaving them filled for several days. As the mains 
were tested before the lateral sewers were con- 
structed, the testing of the latter brought more 
sand down into the mains, which were again 
cleared by flushing the balls through them. 

Considerable use was made of small mirrors in 
examining the interior of the sewers, the sunlight 
being reflected by one on the street to another in 
a manhole, and the illumination was sufficient 
to show the joints for several hundred feet. 

The 24-in. outfall sewer was cleaned by men 
passing through it, the inspectors following with 
lanterns. This important sewer was found in ex- 
cellent condition, and showed the care taken in its 
construction by the contractor, Mr. John Marsden, 
of Utica, Nowy. : 


House Connections to Curb. 


On July 20, 1895, the contract for laying 4-in. 
house connections from the sewer to the curb was 
executed, with Mr. John Siddall as contractor, and 
work was prosecuted whenever the weather would 
permit, until their completion, about May 1, 1896. 

The work was let at an exceedingly low rate, 
viz., from 19 cts. per ft. for work in streets with 
car tracks and telford-macadam pavement, to 14 
cts. in unpaved streets. The contractor has, how- 
ever, put in many private connections from the 
curb to the buildings for about 30 cts per ft., and 
so has been compensated, partly, at least, for his 
low price on the city work. 

Before commencing this work on any street, the 
owners were interviewed again as to their choice 
of location for the connection at the curb line. 
The connections to the curb are laid on a grade of 
1 in 48; between the curb and the house much 
steeper grades are often used, though some of the 
residences are so far back from the street, with 
fixtures in deep cellars, that only the flattest al- 
lowable grades can be used. 

The inspector examined the work, recorded the 
length of the connection, the number of the house, 
and the distance from the end of the connection at 
the curb to the line of one side of the building pro- 


Length to fit Gate Chamber. 
mS 


(Cy SS ee aaa 


Lifting Rod. 


hear Elevation. 


Front Elevation. 


Gates. 
FIG. 6.—DETAILS OF GATES AT DISPOSAL AREA. 


through them by means of streams of water from 
hydrants. 

The balls used were of 2 ins. less diameter than 
the sewers for which they were intended, and were 
drilled to receive a cord. This cord was long 
enough to reach between manholes on main sewers 
and between lampholes and manholes on laterals. 
By working the ball back and forth, stones, gravel 
and even whole bricks were forced through the 
sewer to the next manhole below. 

A wire screen of 4-in. mesh was always placed 
in the lower manhole, in order to intercept all 
debris. 

At the time of making the test all manholes, 
lampholes and flush tanks were examined to see 
that they were complete and in good order, and 
the flush tanks were filled and discharged. Notes 


duced. Where there was a curbstone, a V was cut 
on it over the end of the pipe; in other places a 
stake was driven. 

Ventilation. 


The plumbing ordinance of the board of health 
requires that every plumbing system must be pro- 
vided with a ventilating pipe extending above the 
roof, clear, and 4 ins. in diameter. In some cases 
this is secured by a separate 4-in, pipe carried 
above the roof from the sewer side of the trap on 
the main drain, but in most cases the trap is 
omitted, and the ventilation is secured through 
the soil pipe. 

A. Gas Explosion. 

On Thanksgiving day, 1895, an explosion of 
illuminating gas occurred, which did considerable 
damage to the sewers and appurtenances. A 4-in. 
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gas main in Richmond St. was broken by some 
unknown means, and the break was not discovered 
for several days. The gas found its way to the 
manholes through the open joints of the 6-in. un- 
derdrains, and thence spread through the sewers 
in that vicinity. It was lighted by a property- 
owner on La Grande Av., who had a house connec- 
tion pipe laid into his cellar, but not connected t9 
the plumbing system. Smelling gas in the house, 
and being of an inquiring turn of mind, he in- 
vestigated the matter with a light, and a number 
of explosions occurred in rapid succession, as man- 
hole and lamphole covers were blown high in air, 
the effect reaching a distance of three-quarters of 
‘a mile. 

Upon examination, some of the manholes were 
found cracked, and one of the lampholes was 
shattered. An examination of the sewers with 
mirrors and a test with balls failed to show any 
further damage, but by digging down to the 
sewer two other injured portions were discovered, 
one of about 60 ft. in the 12-in. sewer in Richmond 
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St., and the other of 164 ft. in Putnam Ave., near 
Richmond St. The pipes were found cracked lon- 
gitudinally, but none of the pieces was displaced. 


Disposal Beds. 


The outfall sewer reaches the beds, shown by 
Fig. 1, at an elevation of 631% ft. above mean sea 
level, and the grades of the upper beds vary from 
61.8 to 60.0, the latter being the ones most distant 
from the sewer. The elevation of the lower tiers 
of beds is about 5 ft. less. 

The land purchased for the disposal beds com- 
prises three farms of about 17 acres each, 
bounded at one end by Front St., the main thor- 
oughfare from Plainfield to Dunellen and Bound 
Brook, and at the other end by Green Brook, the 
city and county line. The property is intersected 
by Dunellen Ave., parallel with Front St. and 
Green Brook, and by Rock Ave. transversely, both 
public roads. 

At present only the two tracts nearest the brook 
are being graded for beds; the remainder, contain- 
ing two roomy and substantial houses, is being 
farmed. 

To bring the upper beds to the required grade 
for delivering the sewage on them by gravity, 
necessitated the excavation of nearly 60,000 cu. 


different grades of sand should be kept separate 
in filling, the experiments at Lawrence having 
indicated the danger of placing layers of coarse 
sand over fine, an impervious layer being formed 
at the junction. For a similar reason the surface 
of the beds, when above sub-grade, was ploughed 
and kept loosened as the fill was made over it. 

The top soil, to a depth of at least 1 ft., follow- 
ing the slope down to sub-grade, was removed and 
placed in the embankments. 

In excavating the top-soil, and wherever the 
haul was short, slip and wheeled scrapers were 
used, but in the deeper cuts the excavation was 
made by a steam shovel. West of Rock Ave., a 
continuous line of carts moved the sand from the 
shovel to the lower beds; east of Rock Ave., dump 
cars and a light construction track were used to 
good advantage. 

Underdrains were laid under each bed, 39.2 ft. 
apart, and from 5 to 7 ft. deep, the grade being 
1 in 3800. 

In the upper beds 3-in. agricultural tile was 
used, emptying into manholes constructed of 24- 
in. vitrified pipe. From these manholes, 4-in. tiles 
continue under the lower beds to the brook, ter- 
minating in 12-ft. lengths of cast-iron water pipe. 


I.—Contract Prices for the Plainfield Sewerage 
System. 


TABLE 


John Marsden’s Contract. 
|————_—— Depth, ft. —_________, 
Under 8 8—10 10—12 12—14 14—16 16—18% 
24-in. sewer .. $1.28 $1.30 $1.50 $1.65 $1.90 $2.28 
Manholes ..... 30.00 382.00 385.00 36.00 40.00 45.00 


Y and T branches, $2.30 each; double 6 x 4-in. branches, 


59 cts.; 6-in. pipe extensions, 12 cts. per ft.; concrete 
foundation and backing, 20 cts. per lin. ft. 
W. W. Cook & Co.’s Contract. 
| Depth, ft——_{_, 

Under 8. 8—10 10—12 12—14 Y bnchs. 
18-in. BeWer . se. 2.0. $0.80 $0.90 $1.10 $1.00 
AOrifie) us) aces) OLDS .60 -70 93 no 
12-in ‘“ Ce ec 3) -50 55 70 40 
hi he Soe | CARE 45 -50 noe 38 

Selig 24 eras sca ee .3D 40 ae oot 
M. Honan & Son’s Contract. 
24-in. sewer .. = 27 $1.40 # $1.51 essa 
12-in. - AT 54 Sates Senne 
1Oein ens | eect, eee 44 48 -56 
8-in 29 32 -42 52 
Junct’n manholes 30.50 32.50 35.00 Ase 
Plain 29.00 31.00 33.00 36.00 ae 
Sain, dropeconnections; each 2.1. «dsleessdee ss ocd oe $1.50 
Cast-iron pipe sewer, 8 to 12-in., per ft........... 2.00 
EGU PHGLESMOACHON a crormicisic.s 6.0 0/0 e a. sicteibuacterss se cidsac, Aba 
UIE EASE CR CI mies tratele occ soca eo culmea teeta cer dey 70.00 
pia branches on S in. sewers, each A TOO CPR AO 2.50 
ALY sae Peete MRL Nepthecta Sire sae ee a mas) 
Ss Ady ** 10-in. te DID Ae AGRE 85 
a cs “« 8-in 5a held PARP Ponce: «25 
Extensions on same, extra, each ...............04. -90 
3-in, underdrains, per ft. aia Peuss!ahe Bt PAL te Set 07 
ReL ina) een ern crier. Roseictand a15<¥ stacabousiacuiers .09 
6-in. $f Sue MneE tater Ceueietas, s)s1eies 3 aegis ee core AS 
Extra Work—Fixed Prices. 
Hixztra, concrete; NOTACU ay Gapeiccale sips.) eine dlnecsrete were $5.00 
Rock excavation, MEL Olea y ls mecate areca atee.s sinc ectaenera 3.00 
Sheeting or shoring ordered left in place, M. ft. 20.00 
Gravel) foundation per CusiVas We id siceie cc ces sitaee ay) 


Disposal Beds—Washburn & Washburn, Contractors. 


Excavation, low lands to sub-grade, per cu. yd... $0.125 
Excavation—General, per cu. yd. .....,......+e0e- aus 
OVerbauis Per Cli Visa ee cea ne. diellecile See te . 
Screening tank, cost, complete 977.76 
Gate chambers, USER GAR. cia cheer a Re 60.00 
Ae ea Lime ee os bs Cake ee Pare 50.00 
LS-inwegates-=ostraas GACH srateirns ukichias ssish ieee thes 15.00 
A2-inie -PAtes—ON CEA TGA C I ie ce cn cs)0:aveisseieuiidl vip olelaxsss a, nla\e 6.00 
18-in. sewer in embankment, per ft. .............. .66 
12-in. pipe outlets from gate-chambers, per ft. : -55 
3-in. tile underdrains, per ft. ............00..c0e8 15 
4-in. tile underdrains, GT etestalcivials. omptavoveleis ais «rs. -10 


Note.—Excayation for 4-in. drains was about 18 ins.; for 
3-in. drains, about 6 ft.; manholes (of 24-in. pipe—over 
underdrains), $20 each; wood distributing channels, tar- 
ring extra, 28 cts. per lin. ft. 


TABLE I1.—Details of the Several Contracts for the Plainfield Sewerage Rotten 


Con- Work Charac- Total 
Contractor. tract executed. finished. ter of work. amount. 
W. W. Cook & Co., Jamestown, N. Y. ....... Gr eecioode + Sept. 14, 1894. June 1, 1895. Mostly mains. $19,608 
M. Honan & Sons, Chester, Pa. ........... an alertenterricte - April 5, 1895. Nov. 29) 1895. Mostly laterals. 43,190 
John Marsden, Utica, N. Y. ........ BB ya ave hare July 10, 1895. Nov. 15, 1895. Outfall sewer. 13,653 
John Siddall, Trenton, N. J. ...... se eeeeeee July 20, 1895. May 15, 1896. House connect’ns. 5,529 
Washburn & Washburn, New York .......... ae Oct. 10,1895. July 1, 1896. Disposal beds. 31,212 


yds. of sand, the deepest cut being 10 ft. About 
26,000 cu. yds. were excavated from the beds east 
of Rock Ave., and the material so excavated was 
deposited in the lower beds, the grade of which 
was made as low as the flood level of the brook 
would warrant. 

Mr. Allen Hazen, of Boston, who had been en- 
gaged by the common council to report on the 
availability of the materials in the disposal bed 
area for the purpose intended, adyised that the 


For a distance of 25 ft. above the manholes, the 
drains are composed of 4-in. vitrified pipe, laid 
with cemented joints, to prevent the water from 
the upper beds from leaching through to the 
lower. 

The drop from one level of the underdrains to 
the other is made in the manholes; these man- 
holes prove convenient for obtaining samples of 
the effluent as well as for examining the drains. 
In bed No. 11, where the material was extremely 


fine, an extra drain was laid between each of the 
others. While the underdrain ditches were being 
excavated, samples of the materials were taken at 
frequent intervals and kept in numbered bottles; 
the notes thusobtained were transferred to the pro- 
files of the drains, making an accurate record of 
the original materials in each bed, which range 
from coarse to very fine. 

The excavated sand which has been filled into 
the lower beds runs much more even in size than 
the test pits indicated, so that, while the specifi- 
cations classified the materials as “fine,” ‘“me- 
dium” and “coarse” sand, only one bed, No. 12, 
has been entirely filled with coarse sand, * and one 
bed, No. 11, naturally fine, has been leveled up 
with fine sand. The remaining sand is quite 
uniformly “medium,” and the operation of exca- 
vating by the steam shovel, emptying into carts 
and dumping into the fill, served to thoroughly 
mix any thin layers of fine sand encountered. 
The medium sand is about 0.20 to 0.25 mm. (0.008 
to 0.01 ins.) effective size. 

The ordinary dividing embankments between 
the beds are 2 ft. high and 2 ft. wide on top, with 
slopes of 14% to 1; the embankments containing 
the carrier pipes are 4 ft. wide on top and about 
4% ft. high; those serving as roadways are made 
10 ft. wide on top. 

Enough of these roadways are provided to give 
access to all the beds. Along the brook the road- 
way embankment becomes a levee, which was 
mainly formed from the stiff clay found in ex- 
cavating the beds along the brook to sub-grade. 
The amount of excavation required to bring the 
lower beds to sub-grade was 5,875 cu. yds. 


Contract Prices. 


The contract prices for the various parts of the 
work are given in Table I., and some facts regard- 
ing the several contracts in Table II, 


Screen Chambers. 


The 24-in. outfall sewer terminates, with a curve 
of 79 ft. radius, in the screen chambers shown on 
the plan, Fig. 1, and by the view and the details, 
Figs. 3 and 4, respectively. The sewage is ad- 
mitted from the influent chamber to either of the 
two 5x 8-ft. screen chambers through the 18-in. 
gates. At first, when the quantity of sewage was 
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very small, both these gates were kept closed 
until the sewage filled the 24-in. pipe, when the 28,- 
000 gallons thus stored up were run out upon the 
beds. At present the sewage is allowed to flow 
continuously through one or the other of the 
screen chambers, where the sewage rises through 
the screens, and flows out through the 24-in. 
gates to the main carrier pipes. The screens are 
constructed of 5-in. galvanized wrought-iron bars, 
spaced 1 in. anart in the clear, are submerged 
0.3 ft., when in use, and can be removed if re- 
quired. 

The entire interior of the screen tank is lined 
with deported, white enamelled ipeclces <oEee with 


*Hffective size about 0.30 1 mm. 0. 012-4 in.) 
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bluestone. The tank is covered by a frame build- 
ing. 

The two chambers are intended to be used al- 
ternately, to allow of cleaning one while the other 
is in operation. The screen chambers are each 
provided with an 8-in. cast-iron drainage pipe 
with gate valve, the two pipes converging to a 
cast iron Y-branch, and then continuing, by an 
8-in. vitrified pipe, to the screenings beds on the 
low land. 

The two screenings beds, or sludge beds, are 
each 75 ft. square, and are located on the swampy 
land east of Rock Ave. 

Sand was excavated from the adjacent hill, and 
filled to a depth of about 4 ft., to form the beds. 
Four-inch tile underdrains are laid under the beds, 
emptying into ditches leading to the brook. These 
drains are intended to form part of the system of 
underdrains for the beds east of Rock Ave., when 
they are needed. The screenings beds may be 
moved nearer the brook when the area now occu- 
pied is needed for filtration beds. 

About every three days the screenings are 
flushed out of the chambers onto these beds, and 
after the material is sufficiently dry, it is raked 
up and carted to the farm for fertilizer; this 


amounts to two or three cart loads each week. 
The main carrier pipe is 24 ins. in diameter to 

the first gate chamber, where it is reduced to 18 

ins.; an 18-in. gate is provided at this point for use 


FIG. 8.—JRRIGATING IN JUNE. 


for constructing the disposal beds, had a large 
and complete plant and a very efficient force. 
All their work was done in the most conscientious 
and satisfactory manner. 


Operation. 


On December 31, 1895, permission was given to 
make connections with the sewers, the immediate 
cause for action at that time being an injunction 
by the Supreme Court restraining the residents 
of North Ave. from draining into a storm sewer 
which emptied into Green Brook. It was supposed 
that not many others would connect, but 88 appli- 
cations were received in January, and by the end 
of April about 450 permits had been granted. All 
this was before a single bed had been completed, 
and when but four could be used at all. Up to 
July 1, 1896, 550 permits had been issued. Hight 
beds, Nos. 1 to 8, are now planted with corn, in 
rows 4% ft. apart. These beds are irrigated about 
every three days, and the corn is in fine condition, 
promising a good crop. Two views of Bed No. 8, 
taken one in June and the other in July, are 
shown by Figs. 8 and 9. 

The beds were planted at different times, as fast 
as they were finished by the contractors, so the 
corn varies from that which is ‘‘tasseling out’ to 
that only a few inches high. Of course, the corn 
has no nourishment except the sewage, as the 
beds were clean sand before use. 


gate cnambers. The apparatus is similar to that 
at Brockton, Mass. 

The float is of copper, 4 ins. in diameter, and 
weighted with lead. The recording cylinder is 
made of thin brass, and revolves once in 24 hours. 
The pen is a V-shaped trough attached to the 
float spindle by a light steel spring. Dr. Draper’s 
thermograph ink is used. The head on the weir 
is read occasionally by means of the hook gage 
to check the diagram. 

The flow at present is about 11,000 to 13,000 
gallons per hour from 11 a. m. to 7 p. m., dimin- 
ishing to 5,000 about 4 a. m., and beginning to 
increase again about 7 a.m. The total for 24 
hours is about 230,000 gallons. 


It is said that the Pond Machine Tool Co. fur- 


nishes between 50,000 and 100,000 gallons of water 
per day. The remainder would amount to about 
55 gallons per head, allowing five persons to each 
building connected with the sewers. 
2 12 


THE ARTISTIC ELEMENT IN ENGINEERING.* 


That the artistic element is not recognized as it might 
or ought to be in the present American day is natural. 
The rapid development and growth of our land, the in- 
tensive study of science and the concentration of the effort 
put forth to adapt it to every-day affairs, have exalted 
one phase of the economic idea, the quick attainment of 
profitable results, and clouded the truer, broader meaning 
that looks toward the best things and the highest life of 


FIG. 9.—CORN IN JULY. 


FIGS. 8 AND 9.—VIEWS SHOWING CORN GROWING ON BED NO. 8. 


when the easterly farm tract is graded for beds. 
The carrier is continued 18 ins. in diameter 
throughout the work at present completed. The 
pipes to be laid in the lower beds will be reduced 
to 15 and 12 ins. 

Gate chambers are constructed on the main 
carriers at each embankment, as shown by Fig. 
5, the ordinary ones being 4x 4 ft., and containing 
one 18-in. gate and from two to four 12-in. 
gates. At junction points of the main carriers, 
the gate chambers are 4x6 ft., and contain an 
extra 18-in. gate. The details of the gates are 
shown by Fig. 6. The guides for sustaining the 
18-in. gates are not placed over them, as shown 
for the 12-in. gates, but in the adjacent side walls, 
in order to allow more room for opening the 
gates. 

From the gate chambers wooden distributing 
channels will extend along two sides of each bed, 
and a few are now in position. 

They are constructed, as shown by Fig. 1, of 2- 
in. spruce planks, are 20 ins. wide in the clear, 
the sides 6 ins. high (except the section nearest 
the gate chamber, which is 12 ins. deep) and the 
bottom planks are 24 ins. long, spiked to the side 
pieces. 

Openings 4x4 ins. are provided every 8 ft., and 
at each opening the bottom plank is extended 12 
ins. to spread the flow. Before being used, the 
thannels are covered, inside and out, with coal 
tar, applied hot. 

These tarred distributing channels do not retain 
accumulations of any kind and give entire satis- 
faction. 

Messrs. Washburn & Washburn, the contractors 


The remaining beds, Nos. 10, 11, 12, 14, 15, 16 
and 20 are used as filtration beds, being flowed 
whenever the sewage is not needed on the corn 
beds. 

There is more scum left on the beds than is found 
in places where the sand is coarser (as at So. 
Framingham and Marlborough, Mass.), but this 
dries up without any offense, unless the ground 
settles, and the sewage “ponds,’’ when consider- 
able odor is caused before the thick deposit dries 
up. To obviate this trouble the beds are leveled 
up occasionally by means of a road scraper and 
rakes, and the aim is to keep the surface as even 
as possible. 

There was a great deal of opposition expressed 
by the neighboring owners, when the proposal was 
made to locate the beds so near their property 
and dwellings, and every odor has been noted 
and complained of by these men, who make al- 
most daily inspections. 

It is probable, however, that the principal ob- 
jection to the beds is the name of having them 
located in the vicinity of the property in question, 
as the odor rarely reaches beyond the beds, and 
is seldom offensive there. ® 

The completed system includes 23.65 miles 
of sewers (not including pipes at disposal 
beds); also over six miles of house connections 
to the curbs; all of the best materials, and con- 
structed in the most careful manner. These have 
cost, with all appurtenances and expenses, and 
with fifty acres of good land, and two good resi- 
dences about $160,000. 

The weir and recording device shown by Fig. 10 
has recently been placed in one of the 4 x 6 ft. 


the people. Into the midst of this active, restless, business 
life entered the engineer, doing more and more of its 
work and becoming more and more a recognized part of 
it and an undisputed element in its growth. He has ac- 
quired the characteristics of the life about him—zeal, 
energy, alertness, readiness in meeting quickly changing 
conditions, and absorption in the work in hand. He plans 
rapidly, and executes to-day with an eye for to-morrow’s 
profits. 

With an engineering practice based solely on immediate 
results by way of expected profits in dollars and cents 
the esthetic element has little to do, though even here 
its absence may mean financial loss. But from the stand- 
point of this paper, engineering is to be considered in the 
broader light of Telford’s well-known definition, ‘‘The 
art of directing the great sources of power in nature for 
the use and convenience of man,’’ while the engineer is 
he who designs and executes engineering works. With an 
engineering practice based on a generous interpretation 
of the above, the artistic has much to do. 

The engineer is primarily a designer. He works with 
the materials of Nature as his medium and her powers as 
his tools wherewith to express his thought and his pur- 
pose to serve and benefit man. Just as in the making of 
a picture the brushes, paint, and canvas are not the chief 
things, so here it is not the wood, steel and brass, or the 
powers of gravity, steam, air, and electricity, that are 
most important, but rather the character and quality 
of the design and the degree of realization in its execu- 
tion. The design may be bad or good, according as it ig- 
nores or harmonizes with principles underlying all such 
acts of creation. The result may be a happy ore only 
when the means employed are rightly chysen and prop- 
erly adapted to the end sought. In this process of creat- 


*An address delivered by Frank O. Marvin before Sec- 
tion D of the American Association for the Advancement 
oe ee at the meeting at Buffalo, N. Y., in August, 


September 10, 1896. 


ing something of value, something that helps man to a 
fuller, richer and better life, the artistic cannot be left 
out. In its absence the design falls far short of its pos- 
sible perfection, and man is deprived of what is due him, 
though not perhaps distinctly conscious of the loss. In a 
certain sense, then, every engineer is an artist, and in 
some directions at least, as in architecture and other 
forms of construction and in the making of public parks, 
the result of his cultured brain may attain to the dignity 
of a work of “‘fine art.”’ 

To the superficial or hasty thinker there may appear a4 
conflict here between the utilitarian and the artistic, but 
there can be no real antagonism. The result of any act 
of designing is to be judged as a whole and in the light 
of all the purposes to be fulfilled. The physical con- 
ditions imposed by the materials used and the forces of 
nature employed are to be met. These conditions must be 
expressed in the design frankly and candidly, and in such 
a way as to indicate clearly its purpose, and to gratify 

_ the observer through its proportions, symmetry, harmony 

and decoration. The end desired must be attained in the 
most direct and simple way, so that the expenditure of 
money may be a minimum. These are the three elements 
of design. The scientific, the esthetic and the financial, 
A disregard of the first may mean structural or organic 
weakness on the one hand, or, on the other, an excess of 
material that unduly adds to the cost and at the same 
time may produce heaviness or ugly proportions in the 
completed work. Non-compliance with the demands ot 
the second makes the design fail in fulfilling its com- 
plete mission, and this applies with the same force to 
those cases where a poorly directed attempt has been 
made to be artistic in expression, as to those in which no 
attention whatever has been paid to the matter. Artistic 
treatment often costs money, yet the mere expenditure of 
cash will not secure it. On the other hand, the proper 
display of good taste may often come without the spend- 
ing of a dollar more than is made necessary by the other 
conditions surrounding the problem. 
The current engineering practice gives great attention 
to the first and last of these elements, and but little com- 
paratively to the second. There is no branch of it but 
would be benefited by adding to scientific and business 
ability a knowledge of the principles of artistic design, 
and an impulse to give an expression to it. The effect 
on the life of our communities and the nation by such a 
change is not easily estimated. 

Some recent installations of power plants illustrate a 
movement that will have considerable influence on en- 
gine design. In many of our larger cities there are en- 
gine-rooms fitted up in elegance, with marble floors and 
wainscot, decorated walls and ceilings, brilliantly lighted 
and with all the appliances of the plant, engines, dyna- 
mos, switchboards, and even the smaller accessories in 
keeping with the surroundings. These plants are used as 
drawing cards or advertisements. There are other plants, 
not so used, where there is displayed less elegance, but 
fully as much artistic sense in adapting the room and its 
treatment to its purposes. In many of these places only 
the enclosed type of engine can be employed. In all of 
them the standard of maintenance must have its influence 
on the matter of design, which will in turn react on the 
former. An engine might pound itself to death in a dark 
basement, but would have its slightest vagary looked after 
in one of these better planned housings. This result can- 
not be entirely accounted for by the larger room, the 
better light, the rules and regulations. There is a re- 
fining, educating influence in these artistically planned 
constructions that makes better men and more efficient 
workmen of the attendants. Whatever they may cost, 
there is a credit side to the balance sheet. 

Our railways are contributing toward this change. 
They have found the decoration of passenger trains a 
profitable thing, and, so stimulated, have carried it to ex- 
cess. More significant still is the tendency to adopt high 
standard of maintenance, under which the roadbed is 
kept trim and neat, flanked by sodded slopes, and bor- 
dered by clean and well-kept buildings, and which also 
requires the rolling stock, the shops, and the yards to 
be maintained in a high state of efficiency. This is not 
necessarily in itself artistic, but it furnishes at least a 
necessary foundation. That the railway management un- 
derstands to some degree the commercial value of the ar- 
tistic element in its business is further evidenced by the 
nature of its advertising, that seizes on any advantage of 
scenery or artificial effect that is at hand. 

Not much can be said in praise of the artistic qualities 
of our bridges, for these attributes are conspicuous 
through their absence. The American bridge satisfies the 
conditions of stability and least cost, but of beauty of line 
or balanced proportion that makes it fit into and har- 
monize with the landscape, or even that makes it consid- 
ered by itself attractive, it has little. And this is to be 
the more regretted, because an intelligent. application of 

right principles would improve the effect, without adding 
much, if any, to the cost, or making the structure less 
safe and durable. It is true that the truss with parallel 
chords, especially of the through type, does not lend it- 
self readily to artistic treatment, yet even here something 
ean be done. It is not so much of adding ornament as 
the proper treatment of the organic lines, the length of 
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spans, the relation of length of panel to height of truss, 
the location of the piers, and the form of their outlines. 
Ornamentation is not to be used so much for its own sake, 
but rather where it is needed to accentuate these organic 
markings. There are some truss bridges of such size that 
they give pleasure to the observer through their massive- 
ness, though lacking in other desirable qualities. The 
cantilever, like the Pratt and its relatives, is difficult of 
treatment, while arch forms, either braced or of the sus- 
pension type, are naturally pleasing and best adapted for 
artistic expression. Of these types we have a few satis- 
factory examples, like the Eads and the Grand Avenue 
Bridges at St. Louis, and the Brooklyn and Washington 
Bridges at New York. In our public parks are to be found 
many small bridges of good design, while in our cities 
there are some creditable ones of larger dimensions. There 
is some tendency toward the use of curved chords in 
bridges designed for urban use, and a further evidence of 
interest in the curved line through the introduction of 
the Melan arch. In some respects it is unfortunate that 
the economical element has driven out the stone arch, 
which possesses so many of the features of a beautiful 
structure for most situations, and it may be that this 
new form will become a substitute for the old, with added 
characteristics of its own. However much we may ad- 
mire the inventive genius and mechanical ingenuity of 
those who have worked out the types of rolling or lift 
bridges that cross the Chicago River, the less said about 
the beauty of the designs the better. Perhaps the en- 
vironment imposes ugliness on the designer. But that 
problem is hardly solved yet, and will not be until some 
man gets hold of it that combines aesthetic with scientific 
qualities, and has insight keen enough to see the possi- 
bilities of the situation and adroitness enough to manage, 
not only the physical, but also the human elements. 

In the entire field of engineering there is no portion of 
it that includes a greater variety of intricate and difficult 
problems for solution than that connected with munici- 
palities. Here the engineer has to do with matters touch- 
ing the home life, the business life and the larger life 
of the city as a whole. 

The engineer here comes in close contact with the peo- 
ple that daily and hourly use the results of his work. 
He already influences their health and bank accounts for 
the better, gives them greater ease and convenience at 
work or play, and saves their time. This is what is 
asked of him, and he meets the demand well. But what 
an uplift would come to city life, how much richer it 
would be, if he could put an artistic quality into his de- 
signing, and the people would learn to appreciate it! It 
is not to be inferred that there is an entire absence of 
this, but rather that artistic effects have been largely 
confined to individual cases, and not made manifest in 
the general life of the city. 

For instance, there are numerous examples of suburban 
dwellings, beautiful internally and externally, and with 
harmonious settings; there are occasional business blocks 
whose treatment is satisfactory, but very few public 
buildings that have an adequate artistic meaning and are 
so situated as to express this advantageously if they did 
possess it. Without detracting in the least from the ac- 
knowledged merits of the design of Trinity Church, Bos- 
ton, it must be admitted that its roomy location on one 
side of an open plaza adds greatly to its effectiveness. 
Think of its being placed in the middle of a block on 
Washington Street, cr set in the midst of brown stone 
fronts on Fifth Avenue! All public buildings need both 
room and appropriate setting. They are the larger and 
more important pictures in the gallery of city structures; 
yet unde: the prevailing system of rectangular blocks, 
bounded by long, straight, and narrow streets, the hang- 
ing ccmmittee has nothing but the walls of corridors on 
which to place them. The worst of the matter is that 
the exhibition is a permanent one. Along these alleyways 
must also be hung the narrow, vertically elongated panels 
that seem to be so popular to-day, in favor because they 
pay. The observer needs a twenty-story ladder in order 
to study their details, or even to know if they have any, 
and can find no point from which they may be seen as en- 
tireties. At their sides hang strings of pictures whose 
horizontality exaggerates their skyward tendency. It is 
not the modern tall building in itself that is here objected 
to, but its location on sites that will not admit of a dis- 
play of its best qualities. With wide, clear spaces about 
them and effective grouping they may be made agreeable, 
as is illustrated by the happy combination at the south- 
east corner of Central Park. 

One of the good results of the tall building craze is the 
bringing closer together of two branches of designers; from 
the architect the engineer will learn more of art, and he 
will teach the former better construction. While retain- 
ing their separate functions, the collaboration will result 
in a higher mutual respect and appreciation, and a better 
grade of work on the part of each. 

The rectangular plans of American cities are neither 
adapted to meet aesthetic conditions nor the demands of 
traffic. The long streets, without variation in width and 
direction, and without the breaks afforded by little parks, 
are tiresome to the eye. They are not placed with any regard 
for the topography or the natural features of the landscape, 
or to give prominence to some important structure, nor do 
they furnish directs lines of travel, But the plan is 
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weighted down to the ground by millions of money. So 
it is not a question of what it ought to be, but one of 
mitigating the present evils and avoiding any repetition 
of these in the future. 

Radical treatment must be resorted to by way of diag- 
onal avenues from congested centers, and the widening 
out of the intersections of important streets into parks 
and plazas. There must likewise be an heroic struggle 
with the water fronts and internal water-courses, places 
full of picturesque possibilities, though usually given over 
to filth and ugliness. These changes are made imperative 
not only by esthetic requirements, but also by the de- 
mands of health and business. 

In the planning of additions to large cities, the designer 
is hampered by the supposed necessity of tying to the 
older plan, by the desire of owners and speculators to 
realize to the largest extent on the sale of lots, or by his 
uncertainty as to what the future growth and character 
of the population may be. An examination of the block 
plan of many of our cities would show a heterogeneous 
arrangements of streets, especially in outlying districts, 
without regard to mutual relations, matters of grade and 
drainage, or artistic position. This irregularity may be 
more inconvenient and less pleasing than g right-angled 
plan. Our towns and smaller cities reproduce in minia- 
ture the conditions of the larger centers. Here, again, it 
is a question of improvement, instead of original design, 
only the problems involved are not so intricate and their 
solution not so costly. So it is hardly possible for a de- 
signer to plan an ideal city, or to have the full swing 
and liberty of the men who laid out the city of Washington 
and established its system of grades and drainage. But 
in spite of difficulties there exist some suburban districts 
laid out, built up, and adorned on the principles of good 
taste. Thanks to the systems of rapid transit that are 
increasing the number of these attractive places! 

In the design and maintenance of water supply plants, 
American practice shows some respect for the artistic 
element. This is not confined to any particular system or 
any part of any one plant, but is quite general. The en- 
gine houses are not ugly and their interiors are often at- 
tractive. Gate-houses, aqueducts, and dams are decora- 
tively treated, and form pleasing features in the landscape. 
The slopes of reservoirs are kept trim, and the grounds 
generally turned into lawns with flower beds, and per- 
haps a fountain. No doubt the sanitary conditions im- 
posed have had much to do with this, but the result is 
fone the less in good taste. We cannot avoid, however, 
a stray shot at the ugly stand-pipe, with conical cap, some- 
times seen in our smaller towns. This is unnecessary. 
When enclosed it has been made an interesting object, 
and eyen the bare pipe can be ornamented in such a way 
as to relieve its nakedness. 

There is much encouragement in the growing apprecia- 
tion and enjoyment of public parks and boulevards. Cities 
and towns all over the land are trying to beautify what 
they already have, and are adding new territory to their 
park resources. Admirable skill has been shown in utiliz- 
ing the natural features of the local landscape, the rocks, 
tree masses, meadows, ravines, ponds and streams, the 
wide expanse of ocean or glimpses of bright water. The 
curving roads and paths, with undulating gradients, have 
a beauty of their own, and lead one from point to point 
of the ever-changing scene, and yet bind it all into one 
harmonious whole. While the landscape engineer deserves 
credit, not so much praise can be given park commission- 
ers for the artificial adornments which they have added 
to his work. Notwithstanding the fact that these are some- 
times labelled as artistic, they do not always fit in ap- 
propriately. 

The writer firmly believes that there is a latent aesthetic 
quality in American life that is now struggling to find 
means for its gratification and methods of expression. 
Before there can be knowledge of its meaning and power 
there must be many attempts and many failures. The 
whole process is one of education, and that largely in the 
school of experience. This applies to the industrial and 
constructive arts, as well as to the fine arts. The engi- 
neer will share in the general movement, but this is not 
enough. As a designer of so much that the world needs 
for daily use he must do more than keep up, he must keep 
in advance. He must not only have a capacity to enjoy, 
but also the power to originate and apply. To this end 
he must give preliminary study and thought to the prin- 
ciples of aesthetic design, so gaining an intellectual knowl- 
edge of them. American engineering schools are doing 
little or nothing to help the young engineer to this. So 
far as the writer knows, there is but one American text- 
book, Professor Johnson’s book on bridges, that includes 
any discussion of the matter. A course of study in engi- 
neering esthetics near the close of college life would be 
a great help. 


2]. a 


THE MOVING OF A FRAME BUILDING for a distance 
of 128 ft. was accomplished at Locust Point, Baltimore, 
Md., on Sept. 1. The building was a two-story frame 
warehouse of the Baltimore & Ohio R. R., containing a 
stock of crockery and glassware, and said to weigh 1,500 
tons. The work was done by the aid of 1,000 iron pipe 
rollers and 90 screw jacks, 
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The steam turbine is a promising machine which 
has as yet been but little applied to practical! work, 
and there is therefore special interest attached to 
the results of the first important test that has been 
made in this country of a large de Laval steam tur- 
bine, which will be found in another column ot’ 
this issue. The result obtained, 19,275 lbs. of wa- 
ter per electrical horse power hour, equivalent to 
17,348 lbs. per brake horse power hour, is so low 
as to command respectful attention from all those 
who are considering the installation of new en- 
gines for furnishing electric power. The record 
of steam consumption at variable loads is quite 
remarkable, only 20.22 Ibs. of water per electrical 
horse-power hour being used at 56 per cent. of full 
load. Not only in steam consumption does the 
steam turbine threaten the position of all but the 
highest type of reciprocating steam engines, but in 
the simplicity of its mechanism, the smallness of 
space occupied, and the little attention it requires 
while running. When a total equipment deliver: 
ing 266 HP., including the steam turbine, gearing 
and two dynamos, requires a space of only 13 ft. 
3 ins. x 6 ft. 5 ins x 4 ft. 3 ins., the saving of space, 
as compared with ordinary engines, is a most im- 
portant matter in cities where space is expensive. 

Without attempting to enter into the theoretical 
and political situation, some extracts from the 
1895 annual on “The Mineral Industry,” of the 
United States would seem to be pertinent, simply 
as information. Our readers can draw their own 
deductions. According to this carefully compiled 
volume of statistics, the value of the total mineral 
production of the United States, for 1895, was 
$678,000,784, including in the list 74 separate 
items. On the basis of a standard of market 
value at the place of production, coal holds rela- 
tively the first place with 31.8 per cent., or nearly 
one-third of the total value, and pig-iron comes 
next with 16 per cent.; the two together making 
nearly one-half of the whole value. There is a@ very 
wide gap between the value of these products and 
the third, which is gold, with 6.9 per cent. But the 
value of the silver product only amounts to 4.5 per 
cent. of the total, and is exceeded in value by the 
production of building stone throughout the coun- 
try, and it is very little greater than the value 
of the lime burned last year. 
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A lately published open letter to Congressman 
Wilson, in connection with his bill ‘to organize 
and increase the efficiency of the personnel of the 
navy,’ makes one of the best presentations of the 
case of the engineer corps, and of the necessity 
for some speedy and radical measure of relief 
that has yet been made public. Congress is out of 
session just now, and things political are much 
mixed; but as the subject is to be vigorously 
pushed in the next Congress, and as educational 
methods are much in vogue at the present time 
throughout the country, we cannot refrain from 
some comments on this letter. The writer is Mr. 
Asa M. Mattice, late of the Engineer Corps, U. S. 
N., now a consulting engineer with Mr. E. D. 
Leavitt, and at one time an assistant to Commo- 
dore Geo. W. Melville, Chief of the Bureau of 
Steam Engineering, and highly commended by 
that department chief as an officer of exceptional 
qualifications and merit. While the letter of this 
ex-officer is exceedingly sharp and directly charges 
all of the existing trouble and contention to the 
actions of certain line officers who aim to céntrol 
all legislation relating to the personnel of the 
navy, the actual conditions stated by Mr. Mattice 
tell a story of their own that ought to have a 
marked effect upon those to whom alone the en- 
gineers can look for relief. The Naval Register 
for 1896 gives a list of 714 line officers to 173 en- 
gineers; a ratio of 4.13 line officers to each engineer, 
In 1864, under war conditions, there were 2,846 
regular and volunteer officers of the line to 1,728 
engineers of the same branches of the service, or 
a ratio of 1.64 to 1; and in 1866, the regular line 
officers numbered 395 to 379 regular engineers, 
or practically equal number in both corps. The 
significance of this contrast between past and 
present conditions will be better understood when 
it is realized that the most powerful steam war- 
ship of 1864, the “Minnesota,” had engines of 1,- 
000-HP., while the protected cruiser “Columbia,”’ 
of our new navy, has 18,500 I. HP., 90 engines and 
172 steam cylinders, with the mass of varied and 
complicated machinery this power equipment 
would imply. Yet the “Minnesota” had nine en- 
gineer officers in 1864, and the “Columbia” has 
only four officers responsible for its vastly more 
powerful and important engines, 

The original line officer was a sailor, and upon 
his training, skill and general knowledge dependec 
the efficiency of his ship as a war-machine and its 
safety at all times, either on a lee-shore or in the 
face of an enemy. He was directly responsible 
for the motive power of the vessel and the hand- 
ling of men and sails. To-day the Yine officer may 
direct the movements of his ship as before; but it 
is steam engines and notsails that dothe work; and 
it is the engineer and not the line officer who ig 
really responsible for the conditions of the ma- 
chinery upon which the whole efficiency of the ship 
now depends. We fight as well as move by steam; 
and in the last thirty years the whole warship 
has practically been converted into one vast en- 
gine-room with an intricate maze of machinery 
that may make the difference between victory and 
defeat by failure in any one part of it. 
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How in the face of this radical and most import- . 


ant change in fighting and maneuvring condi- 
tions any loyal servant of the government can 
advocate an increase in the number of line officers 
at the expense of a corresponding decrease in the 
engineering staff is one of those problems that no 
man outside of the U. S. Navy can find out. With 
triple and quadruple engines, twin and _ triple 
screws, power for handling battery and ammuni- 
tion, electric lighting and the multitude of me- 
chanical devices found upon a modern battle- 
ship or cruiser, it is engineers we want and must 
have; and it may happen that the near future oi 
naval warfare will demand that all naval officers 
be engineers before anything else. But at present 
each corps has its special and important duties to 
perform and the engineering staff very properly 
does not ask for command outside of its own dis- 
tinct engineering department. This it should have 
along with the official status that the grave im- 
portance of its duties demands. The “warrant 
officer” scheme proposed by interested line officers 
is the veriest nonsense, that reflects little credit 
upon their good sense and would, in an emergency, 
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very possibly react upon themselves and the gov- j 
ernment in causing the loss of a valuable ship. 


The demand in the engine-room, even more than 
upon deck, is for brave, highly educated, skil- 


fully trained officers, with a rank that will ensure > 


respect and obedience from every subordinate; 
and this can never be secured under any war- 
rant system. Upon the engineer depends the effi- 
ciency and safety of government property, amount- 
ing to millions of dollars in value, the lives of 
officers and men and the honor of a nation; and to 
attempt to reduce this officer to the grade of a 
gunner or ship’s carpenter is to put a premium 


upon disaster, even though there should be “one — 


engineer” in a divided engineering command on 
each ship. If, as Mr. Mattice charges, the opposi- 
tion to much needed reform in the personnel at{ 
the whole navy comes from a few bigoted line 
officers who have assumed control of naval affairs, 
the sooner Congress sits down very hard upon thig 
fossilized clique the better for the credit and con- 
dition of our rapidly growing navy. Time will 
doubtless compel the reform; but the government 
cannot afford to await a contingency that may 
couple with it national disaster, and possibly dis- 
credit. Congress has the power to abolish this 
ring, if it does exist; and the apathy of Congress 
must be held responsible for any loss that may he 
sustained as a result of a continuation of not only 
an unjust but a very unwise treatment of a most 
worthy and necessary corps of government officers, 
-_-eeo 


THE ARTISTIC ELEMENT IN ENGINEERING. 


It is gratifying to note that the artistic possibil- 
ities of some branches of engineering are receiv- 
ing much more attention of late than ever before, 
although still sorely neglected in most quarters. 
Some of the attempts to combine the artistic with 
the utilitarian have been abortive, as might have 
been expected from persons not possessed of even 
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an elementary knowledge of the principles of art, 


while others are so creditable as to show conclu- 
sively that art and engineering are not incongru- 
ous, and to promise even better things for the 
future. 

To those interested in the artistic side of engi- 
neering, and we trust all our readers are, we com- 
mend the abstract, published in another column, 
of a paper on “The Artistic Element in Engineer- 
ing,” by Mr. Frank O, Marvin, read before the 
Association for the Advancement of Science. 

The author treats his subject in an interesting 
and sensible manner, indicating clearly why the 
matter should be given serious consideration from 
both the esthetic and financial point of view, and 
citing many phases of engineering into which the 
art element should enter, 

The points so well made in the paper raise the 
extremely practical question, How is this artistic 
element to be introduced? For obviously it is 
still chiefly conspicuous by its absence in most 
American engineering works. Evidently the man 
who has been designing: engineering works with- 
out a thought as to their artistic features until 
to-day cannot resolve to-night to introduce the ar- 
tistic element hereafter and put his resolve into 
execution to-morrow. Much time and patient 
study will be required before the principles of art 
can be grasped by the novice and embodied in 
his work, but let us hope that in reality there are 
few engineers so devoid of art knowledge that 
some improvement in their work may not be ex- 
pected from the moment their attention is directed 
to this end and thought and effort given to it. 

The engineer has his limitations in this matter. 
He is not called on to take up the work of either 
the architect or the landscape engineer, any more 
that these two are expected to trespass on the do- 
main of the sculptor, or the architect Proper on 
that of the painter. But just as the work of the 
architect overlaps that of both the sculptor and 
painter, so does the work of the engineer overlap 
that of the architect and landscape engineer at 
some points. This makes it necessary for all to 
work in harmony, each realizing his own limita- 
tions and the possibilities of the other, and not 
hesitating to call for help when better results can 
be obtained by co-operation than by individual 
effort. Such co-operation already exists to a 
sratifying extent, but there might with advant- 
age be much more of it and it should oftener be- 
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gin early in the design of the work in hand, in- 
stead of waiting until some of its features are 
fixed which might have just as safely and cheaply 
been so modified as to lend themselves more 
kindly to artistic treatment. 

But however fully the engineer may work in 
harmony with the architect, he must himself have 
some artistic feeling and be able to express it in 
the broad outlines and even in some of the minute 


details of his designs, for it will not always be © 


practicable for him to call on an architect, and he 
should in any event have a sufficient understand- 
ing of art to make possible a bond of sympathy 
between them. The engineer will find it to his 
credit if he is able to so group and proportion his 
materials as to get the best effects in grand 
massiveness and stability, or airy lightness 
without a suggestion of frailness and perishability. 
He must realize that ugly details mar structures, 
no matter how pleasing their general outlines and 
proportions may be, and he must know what ugly 
details are, so that in case he is not able to design 
anything else he may call upon some one who is. 
He must have an innate sense of the fitness of 
things, placing ornament only where it belongs, 
and always using it in a proper degree of richness, 
such as the character of the work in hand and 
the material and money at his command will war- 
rant. His means will oftener than not be limited, 
especially for ornamental purposes, so he must 
know the artistic capabilities of his materials 
and be able to make much out of little. 

No five words can be more helpful to either engi- 
neer or architect than the maxim, “ornament con- 
struction, never construct ornamentation.” This 
means simply to make each useful and essential 
part of a structure as artistic as may be consistent 
with its object and to stop there in attempts at 
ornamentation, instead of ‘‘sticking on’? ornament. 
For example, a bridge railing would as fully pre- 
vent passers from falling into a river or ravine if 
it consisted of only a flat piece of iron supported 
by plain iron bars at considerable intervals, but 
something more pretentious, if not alWwuys more 
artistic, is attempted, and in this one simple detail 
the engineer too often fails by selecting a design 
that would look well enough if used to fence in a 
front yard and was well veiled by shrubbery, but 
is utterly unsuited to its actual massive and sim- 
ple surroundings. As an example of what to avoid, 
there might be mentioned one costly bridge in 
the city of Philadelphia which is so disguised by 
galvanized iron applied to the panels that it 
presents a long arcade of masonry arches of 
short span supported upon space. The details are 
carefully carried out in this case, but the original 
conception is wrong and the general effect is very 
unpleasing—simply because it tells a structural 
lie in attempting to conceal the true lines of stress, 

If what has preceded is true, it may well be 
asked, how is such artistic perception and skill 
as may be necessary or desirable to be obtained 
by the engineer? As already urged, it is not a 
mere matter of resolution, although that is the 
first step. Engineers already in practice will find 
ways of improving themselves, if once they set 
about it, making use of the same general methods 
they would pursue to acquire knowledge in some 
other lines. They will naturally have recourse to 
books on art, to lectures on the subject, when pos- 
sible, and, above all, to a close study of such ex- 
amples of art in engineering as are available for 
che purpose. But with the many pressing demands 
which an engineer in good practice has to meet, 
any great progress is not to be expected for some 
years, at least, beyond an appreciation of the ar- 
tistic element and a realization that, except in 
minor matters, he must call upon some one with 
more artistic training and ability than he pos- 
sesses. 

With those looking forward to engineering as a 
profession the case is quite different, They may 
pursue the study of art to such an extent as they 
see fit, provided the advantages of such a course 
are impressed upon them, and facilities for it are 
available without such great trouble or expense 
as to make it impracticable for the majority of 
engineering students. As a matter of fact, such 
students are really dependent on their instructors 
for guidance in this matter, and in many, if not 
most, cases for even an intimation that such 
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knowledge is desirable, to say nothing of being 
necessary, for the highest degree of success in 
most branches of engineering. 

There is practically no opportunity for such 
training in our engineering schools, so that the 
student must seek it elsewhere or go without it. 
We will not venture to suggest how the matter 
should be approached by the engineering schools, 
nor even to say that they should attempt to pro- 
vide such training. But we do not hesitate to 
urge that if art in engineering is to become gen- 
eral the engineer should have some instruction in 
it, and that this could be obtained most naturally 
and certainly during his schooldays. 

Our engineering courses are already overcrowded 
with subjects which pertain to the general educa- 
tion and development of the man, rather than the 
fitting of the man for his chosen calling. In some 
of these schools the youth is taught, and imper- 
fectly at that, to write English, is given a little 
history, a smattering of botany, and takes up 
many other studies which he might very properly 
have completed before beginning his engineering 
course. 

If these general subjects were studied before 
entering the engineering school, or, in other words, 
if the engineering course always followed general 
collegiate studies, the principles of art might be 
acquired at the same time, and their practical ap- 
plications to engineering pointed out in the engi- 
neering school. As it is, an attempt is being made 
to give young men, and in many cases mere 
boys, a course in engineering and a part of a gen- 
eral college course at the same time, to the greater 
or less detriment of both courses. We are well 
aware that there are many reasons for this prac- 
tice, some of them most excellent, and that other- 
wise hundreds of engineers to-day would have 
had no part of a general college training. 

But we still contend that for the broad suc- 
cess at which all students aim some fundamental 
artistic training is essential to all, whether the 
later chosen profession in life is engineering or 
any other branch of science or the arts. It is a 
part of the early mental equipment that is too 
often neglected, though it is, or should be, a potent 
factor in both our practical as well as esthetical 
life. 
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LETTERS TO THE EDITOR. 


Proposed Standard Specifications for Portland Cement. 


Sir: In your issue of July 16 appears an interesting re- 
view of the standard specifications for Portland cement, 
proposed by Mr. Wm. J. Donaldson. The need of such a 
system of standard requirements is certainly very great, 
as must be apparent to any one who has had occasion to 
study the extremely variable specifications drawn up from 
time to time by government engineers. Such a set of 
official requirements would also serve as a standard for 
private practice, and would be of inestimable value and 
convenience to engineers and cement consumers. Mr. 
Donaldson certainly deserves great credit for having taken 


the initiative in this important matter, and it is greatly 


to be hoped that the subject will be taken up by govern- 
ment and private engineers, and an agreement arrived at. 
It would help the matter along most decidedly if the 
American Society of Civil Engineers would attack this 
question anew, and establish a series of cement tests in 
keeping with modern practice in other countries. The 
recommendations of the Committee of the Society (1885), 
are very general and indefinite, and fail to supply the 
clear and exact rules necessary for uniform work and reli- 
able results. Most other nations have distinct official re~ 
quirements, which agree, in general, with each other in 
important matters. Those of Germany undoubtedly repre- 
Sent more careful study and experiment than those of any 
other country. For many years committees of the Asso- 
ciation of German Cement Manufacturers have worked in 
connection with the officers of the Royal Experiment Sta- 
tion to perfect these official requirements and they con- 
sequently embody the latest information which is to be 
had on the subject. 

The writer supposes Mr. Donaldson’s recommendations 
in regard to detailed requirements to be intended chiefly 
as suggestions, and is not therefore disposed to criticise 
closely the specifications or methods of tests proposed. 
A few defects in the specifications given may, however, 
be briefly pointed out. 

Quality.—The requirement that cement should be ex- 
posed to air for 30 days before shipment is a new one, 
and in the opinion of the writer, unnecessary. Well- 
made cement should be perfectly sound when fresh from 
the mills. Bad cement may often require several months 
of seasoning before it is fit for use. The question of 
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soundness can be tested in other ways, and a certain 
length of time of seasoning is no guarantee of good 
quality. 

Chemical Composition.—A requirement that the cement 
shall contain lime, silica and alumina within certain lim- 
ited percentages, seems to the writer to be superfluous 
and misleading. The limits, if established, must be very 
wide, and if so, are useless. For given materials the pro- 
portions must be nearly exact, but different materials 
yield cements of widely varying composition. The cause 
of this difference is chiefly the varying composition of the 
clays used, a silicious clay requiring far more lime than 
an aluminous one. Mr, Donaldson’s requirement for 
Silica (20 to 22%), is especially narrow, and would ex- 
clude Dyckerhoff and the cement Mr. Donaldson is him- 
self interested in manufacturing, which, according to 
analyses made in the writer’s laboratory, showed re- 
spectively 19.35 and 22.5% silica. 

Fineness.—The proposed requirements of 95% through 
a No. 100 sieve, and 80% through a No. 200 sieve, are 
out of all reason, and would exclude more than nine- 
tenths of the best German and American cements. Within 
the past month the writer has tested Samples of the ce- 
ment in which Mr. Donaldson is himself interested, ob- 
tained from dealers in several of the larger cities, and 
none of these samples come anywhere near passing these 
requirements. There are few, if any, cements now on the 
market which show over 90% through a No. 109 sieve. 
What the fineness on No. 200 may be the writer cannot 
Say, aS he has never seen a correct No. 200 sieve, and 
doubts if one exists. Samples of best foreign wire cloth 
proved to be 184 x 187 mesh, and very uneven, when ex- 
amined under the microscope. None of the leading brands 
of cement, German or American, showed over 70% through 
this sieve. The time will doubtless come when a higher 
degree of fineness will be demanded by the trade. The 
introduction of the tube-mill is making it possible to ob- 
tain such a degree of fineness as Mr. Donaldson describes. 
From tests of American and foreign cements now in the 
market, however, it does not appear that the tube-mill 
has found extensive use up to the present time. In the 
opinion of the writer, a requirement of 90% through a 
No. 100 sieve is amply sufficient. This requirement will ex- 
clude most English and many German cements, while the 
leading brands of American cement will pass it satis- 
factorily. 

In all requirements for fineness, the gage or diameter of 
the wire, as well as the number of meshes, should be 
distinctly specified, as variation in this respect will make 
an immense difference in the results. The German official 
requirements specify that 90% shall pass a sieve of 76 
meshes to the linear inch (900 per sq. cm.), in which the 
diameter of the wire is one-half the width of the opening, 

Test for Checking and Cracking.—The writer finds that 
exposure of the pais to hot steam (after setting over night), 
instead of Placing them in boiling water, gives more satis- 
factory results. Five hours in hot steam (200° F. or over) 
will be found sufficient to detect the slightest tendency to 
expand or crack. 

Specific Gravity.—This test is of little value, since even 
unburned cements usually show a specific gravity of at 
least three, and the increase due to perfect burning is ex- 
tremely slight. 

Setting.—The temperature of the room and of the water 
used should be specified, as these exert an immense in- 
fluence on the time of Setting. The pats should also be 
kept in damp air in a closed metal box. The proportion 
of water used should also be such as to give a constant 
consistency, both for tests of setting and tensile strength. 
The German requirement is that the proportion of water 
shall be such that when a quantity of the paste is placed 
on a plate of glass, several taps on the slab will be neces- 
Sary to cause it to spread to the edges. This may seem 
a rude method, but practical trial will show it to be sim- 
ple and fairly definite. 

Tensile Strength.—Much more uniform results are ob- 
tained by filling the molds, then turning them over and 


. filling again from the other side. 


A requirement of a certain strength at one day is very 
objectionable. Nearly all well-informed engineers have 
abandoned the practice of making one-day tests. 

The mixture for briquettes should be worked a certain 
definite time. Three minutes is a good minimum. Sand 
briquettes must be pounded into the molds to give uni- 
form results. The German requirements specify that this 
shall be done with a spatula of certain size and weight. 
The writer has obtained the best results by filling the 
mold above the top, then laying a small block of wood 
over it and pounding lightly with a mallet, repeating on 
the other side. 

The amount of water for sand tests, as proposed by 
Mr. Donaldson, namely, one-half the amount used for 
neat tests, will be found rather high. The Germans use 
10% of water for sand tests, 1 to 8, with all cements. 
Neat tests will generally require 22 to 25%. 

The use of crushed quartz instead of sand seems to the 
writer very objectionable. The Germans use a normal sand, 
20 to 30 mesh, from Freienwalde on the Oder River. This 
shows about 33% of voids, while American standard crushed 
quartz of the same fineness showed 50% of voids. The 
quartz is in the form of glossy splinters, while the sand is 
made up of roughened grains. For these reasons the 
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quartz gives much lower tests than a pure sand, and the 
results are less indication of the way the cement will 
work in practice. The crushed quartz is also very costly 
(about $10 per barrel), an important consideration where 
many tests are to be made. There is no reason why a 
good quartz sand, from some one locality, should not be 
adopted as a standard in this country. 

In spite of the above criticisms, it should be said that 
Mr. Donaldson’s suggestions are, on the whole, extremely 
good, and show careful study of the subject. It is earn- 
estly to be hoped that they may lead the way to further 
discussion, and to the adoption of a definite standard of 
cement-testing in this country. S. B. Newberry, 

Manager Sandusky Portland Cement Co. 

Sandusky, O., July 30, 1896. 


Sir: In your issue of July 16, 1896, you give several col- 
umns of your valuable space to a “‘Proposed Standard 
Specification for Portland Cement,” by Mr. W. J. Donald- 
son, of Philadelphia, the object of which is “‘to urge the 
adoption by the United States of a standard specification 
for Portland cement, the use of which should be required 
on all work done under the direction of the officers of 
the Corps of Engineers, and also by the Navy, the Super- 
vising Architect’s office, etc.” 

The formulation of such a specification seems to be a 
pretty large piece of work for one man to ‘‘go it alone”’ 
on. and its publication even, by so well considered a 
scientific journal as your own, may lead to serious re- 
sults by its use without examination by those who have 
not perceived its errors and inaccuracies. 

The matter of the making of specifications is a grave 
one. In Germany, committees of the Cement Manufac- 
turers’ Association, acting with government co-opera- 
tion, have been sitting for three years awaiting the 
results of experiments before merely recommending 
changes in recognized standards; in France, the Com- 
mission des Methodes d’Essai des Materiaux de Construc- 
tion was constituted in 1891, and did not report until 1893; 
in this country our American Society of Civil Engineers 
was several years considering its specifications for cement, 
and since their adoption in 1885 has made no changes. 
So that, broadly speaking, the scientific and engineering 
world, knowing how much the question of reputation of 
engineers, architects, contractors and even cement manu- 
facturers is involved in any new specifications for cement, 
or even any change in the same, has ever been slow to rec- 
ommend and ever slow to adoptnewrules or changes in.nor- 
mal standards. Why, therefore, it should have remained for 
Mr. Donaldson to formulate of his own motion this radical 
departure from old landmarks, he best can explain; but 
to those of us engineers or associated with engineering 
societies here and abroad, it seems to partake of fool- 
hardiness, unless by reason of long experience, great 
knowledge or deep scientific thought and authority, he 
can justify his action, or unless his cement has been re- 
jected on present government specifications (Dist. of Co- 
lumbia, 1895), and he proposes in the future to ‘‘make 
the punishment fit his crime’ alone. The proper way, 
however, to consider such a matter, would seem not to 
jump off at a haphazard guess or opinion as to what sort 
of a specification would suit any one cement or class of 
cements, but to look carefully into the history of Port- 
land cement, its methods of manufacture, its uses, its 
results on works and the accepted standard specifications 
of the world before laying down any arbitrary rules. 

Now, the use of Portland cement in a large way dates 
back to the time when John Grant first began to adopt 
it on the London sewers, and his book, published in Lon- 
don by E. & F. N. Spon, in 1875, gives a summary of his 
papers read in December, 1865, and April, 1871, before 
the Institution of Civil Engineers in London. It was an 
outcome of the tests then described, and of the bold use 
of cement thus mentioned, that engineers began to have 
faith in Portland cement, up to that time an article of 
doubtful engineering utility. Following Grant, the French 
and German engineers began to employ large quantities 
of Portland cement, and in the latter part of 1880 it came 
to be largely used here in America for engineering work; 
though it was used prior to that for paving. Therefore, as 
engineering and architectural faith rests on Portland 
cement, so far as permanence and durability are con- 
cerned, on these uses abroad, it behooves him who would 
make specifications to consider first what were the methods 
of manufacture in use in England when Grant was work- 
ing and what requirements he had for Portland cement and 
what results he obtained. It would be also his duty 
were he minded to be fair and candid to follow this up 
by an examination of the figures of Mr. Reginald E. Mid- 
dleton, published in ‘The Engineer,’’ Vol. 65, p. 279 
(London), giving records of long-time tests on a 
number of various cements which gave varying 
results at seven days. It would next become 
necessary for him to examine the long-time tests 
of the New York Aqueduct, of the Niagara Tunnel and 
other large work in this country, and then he would be in 
a suitable frame of mind judicially to consider the ques- 
tion. To such an one, it would appear that all the Port- 
land cement on which long-time tests by engineers or 
other unbiassed parties have been made and _ pub- 
lished, and thereby have become engineering au- 


thority, have been cements made in lEurope or 
America by the same methods practically as the cem- 
ents used by Grant. Clay and chalk, limestone and clay, 
marl and clay, argillaceous limestone and limestone, have 
according to their chemical constituents been ground to- 
gether either wet or dry, and either with the water they 
contain or with water added, have been made into a mud 
(slurry) or bricks containing the requisite chemical in- 
gredients of lime, silica and alumina in finely comminuted 
particles. In every case the result has been to make a 
new stone, brick or block with the finely subdivided grains 
of the several chemical ingredients; artificially rearranged 
and in close mechanical union for the action of the fire 
of the kiln. In every case these bricks or blocks have 
been burned in closed or continuous kilns where the ma- 
terial was brought into close contact with the flame of 
coke or coal, and the uniform distribution of fuels in lay- 
ers through the mass has caused uniform burning and 
clinkering. In every case the resultant powder, caused 
by grinding the clinker, has been shipped to the consumer 
without the addition of sulphate of lime incorporated with 
it after grinding, to give it fictitious strength and most 
dangerous qualities. So much for the process of manu- 
facture, and on this point it seems clear that if engi- 
neers and architects are to rely in their work on the ex- 
perience of other engineers, they should know what pro- 
cess the cement they are offered is manufactured under, 
and if it varies from the established standards which have 
given the standard results, on which our knowledge of 
cements rests, then as a prime requirement of any speci- 
fication ‘‘proposed’’ or otherwise, the mode of manufacture 
and the long-time tests of the cement offered should be 
considered and inquired into regardless of abnormal 7 and 
28 day tests and other similar data. 

In order to go over the ‘‘proposed’’ standard specification 
of Mr. Donaldson, I have taken considerable trouble to 
gather together the leading specifications of this country 
and Europe, for purposes of comparison and also for the 
purpose of emphasizing what the world of engineers and 
not one cement manufacturer alone thinks on this import- 
ant subject. Some of these specifications formed part of 
my contribution to a discussion before the Engineers’ 
Club, of Philadelphia, and others recently gathered show 
a marked swing in the pendulum in favor of the elimina- 
tion of boiling tests and other uncertain methods, and also 
in favor of much lower tensile strains, neat at 7 and 28 
days. 

Taking up the Donaldson specification in detail no care- 
ful manufacturer would object to seasoning his cement as 
this is common practice but why a manufacturer should 
under Clause 2 furnish ‘‘certified tests from the laboratory 
on every car furnished, which shall in no wise be a 
guarantee of acceptance by the government, as acceptance 
or rejection will be made on government tests’’—is beyond 
explanation and seems a work of supererogation. So far 
as the clauses relating to packing and sampling are con- 
cerned they are not new and therefore are unobjection- 
able. 

The matter ‘‘of a chemical composition’’ is too serious a 
one to lay down arbitrary rules about which would ex- 
clude nearly all of the cements used in Europe and 
America by the best engineering talent for -rears past. Mr. 
Donaldson’s figures are as follows: 

Lime, 62 to 66%. 

Silica, 20 to 22%. 

Sesquioxide of iron and alumina, 8 to 12%. 

Magnesia, not over 314%. 

Sulphuric acid, not over 2% for slow setting cement. 

Sulphuric acid, not over % of 1 % for quick setting 
cement. 

The proof of the absolute unreliability of such a chemi- 
cal requirement, as that submitted, is best shown by ref- 
erence to Candlot’s ‘“‘Ciments and Chaux Hydrauliques,’’ 
Baudry & Co. Paris, 1891. On p. 76 this leading authority 
gives analyses of no less than 12 French, 13 English, 6 
Belgian and 14 German Portland cements of commerce. 
Out of this total of 45, no less than 36 exceeded in silica, 
Mr. Donaldson’s requirements; no less than 9 exceeded the 
requirements of alumina and iron; not a single one con- 
tains magnesia up to 34%4% ;only 3 exceed 2% magnesia, 
and only 1 contains sulphuric acid up to 2%. As to the 
important element of lime, no less than 20 contain less 
than 62% of lime, and only 6 contain over 64% of lime. 

Another eminent French authority, Professor Le Chat- 
elier of the Ecole de Mines, Paris, in a paper read at 
Chicago, ‘‘Trans. Am. Inst. Mining Engineers, Interna- 
tional Engineering Congress,’’ August, 1893, p. 14, 
gives as composition of commercial cement of good quality, 
a material which would fall ‘‘outside the breastworks”’ of 
Mr. Donaldson’s specifications, in the elements of lime, 
silica, magnesia and sulphuric acid. Still another, Feret, 
in his monograph on the addition of plaster (sulphate of 
lime), to Portland cement, ‘‘Librarie des Ponts et Chaus- 
sees,’’ Paris, 1890, p. 67, Shows conclusively that the pres- 
ence of anything like 2% of sulphuric acid in cement to be 
used in salt water would invariably cause the disintegration 
of the mortar, and yet this point is entirely overlooked in 
these new specifications. Furthermore, so eminent an au- 
thority as Baron Quinette de Rochemont, Inspecteur Gen- 
eral des Ponts et Chaussees, in his work on ‘‘Portland Cem- 
ent at Havre,’ “Institution of Civil Engineers,’ London, 
Vol. CVII., 1891-92, p. 9, in describing the disintegration 


- writer, 


of certain. cement,says the cement ‘‘now in its worst state” 
was ‘‘analyzed by the laboratory of the Ponts et Chaussees, 
and showed alumina and iron 9.80, and lime 62.95,” or 
exactly within the lines proposed by Mr. Donaldson. The 
French government, in the marine service specifications, 
especially provides that Portland cement must not con- 
tain more than 1% of sulphuric acid. Cahier Guillain, 
Art. 6. 

German authorities against such chemical requirements 
as Mr. Donaldson proposes, are equally weighty—Pro- 
fessor Tetmajer, of the Zurich Polytechnicum, a lead- 
ing scientist, in his work on ‘‘Hydraulischen Bindenmet- 
tel,’’ Zurich, 1893, gives on pp. 146 et seq. analyses of 88 
German, Austrian, French and Swiss Portland cements, 
made by 16 leading European chemists. This list of 
cement includes such well known brands as Stuttgarter, 
La Farge, Mannheimer, Heidelberger, Dyckerhoff, Ver- 
vohler, Shifferdecker and De Grand Champ. 7 

Out of the entire 88 cements, no less than 57 fall out- 
side of the limits of silica, a large number contain alumina 
and iron in excess of 12%, and, as to lime, no less than 
59 contain less than 62% of lime, and only 6 contain lime 
up to 64%. Of magnesia, only 7 out of 88 contain 3%%. 
Of sulphuric acid only 13 run up to as high as 1%% when 
the sulphate of lime (Ca S O4) Tetmajer gives is reduced 
to its elements. 

To a similar purpose may be quoted Dr. Preussing’s 
table of analyses read before the German Cement Manu- 
facturers’ Association at their 1894 meeting (Berlin, 
Funcke & Co., 1894), where out of 24 cements analyzed 
only 14 had lime in excess of 62%; only one magnesia in 
excess of 2.68%, and not a single one had sulphuric acid 
up to 2%. 

The English are no less positive in their chemical de- 
termination. Redgrave, ‘‘Caleareous Cement,’’ London, 
1895, p. 145, quoting Margetts’ paper before London In- 
stitution of Civil Engineers, 1891, shows that none of 
the cements there mentioned would have met Mr. Don- 
aldson’s proposed specification. 

When W. F. Reid wrote on ‘‘Portland Cement,’’ Phila- 
delphia, H. C. Baird, 1869, on p. 12 of Lipowitz’ paper 
there printed, he gives analyses of eight Portland cements, 
not one of which fall within the requirements referred to, 
and not one of which contain magnesia up to 24%. Iu 
the work by Henry’ Reid, the eminent authority, 


London, 1879, p. 50, the ‘‘good Portland cement’ 
he gives an analysis of, would likewise have 
failed if tested by Mr. Donaldson. Another writer 


and engineer, no less than the late Henry Faija, 
of London, in his last paper, Trans. Am. Soc. C. E., Oct., 
18938, p. 48, knew nothing of these new specifications 
when he described the elements of Portland cement, en- 
tirely outside of the new lines just published. The emi- 
nent engineer, Carey, in his paper, ‘‘Inst. Civil Engi- 
neers,’’? London, Vol. CVII., 1891-92, p. 35, was in a simi- 
lar state of ignorance when he described as a ‘‘good Port- 
land cement’’ one which would not pass Mr. Donaldson’s 
specifications. 

So, too, was Collins in a similar state of darkness when 
he made his definition of an average composition of a 
“sound Portland cement’’ in his book, BE. & F. Spon, Lon- 
don, 1888, p. 8. 

So much for European authorities,who by reason of their 
longer use of Portland cement, might be supposed to know 
something about its chemical constituents; but even the 
weight of American authority is against Mr. Donaldson.. 
The analyses of Dyckerhoff, Brooks, Shoobridge, Alsen 
and Giant Portland cement by the late Prof. De Smedt, 
the well-known authority and formany years Inspector of 
Cements, U. S. government (Rep. Dist. of Columbia, 1885, 
p. 47), show that each and everyone of these well-estab- 
lished brands would have been rejected under these new 
views of chemical elements. Furthermore, not one of 
them shows sulphuric acid up to 1%, and only 1, mag- 
nesia approaching 3%. 2 

As for Prof. Spaulding, of Cornell, in his work published 
Ithaca, 1898, he is likewise wrong on p. 4, when he de- 
scribes the requirements of a Portland cement, and the 
same may be said of Prof. Jameson, who, in his ‘‘Mono- 
graph,’’ Iowa City, 1895, p. 4, lays down chemical ele- 
ments outside of Mr. Donaldson’s narrow bounds. Finally, 
to prove our new authority right and the older cement 
authorities wrong we must also overrule that distinguished 
Gen. Gillmore, ‘‘Cements and Lime Mortars,” 
New York, 1879, p. 65, in his analysis of Portland cement ° 
there published. 

On the other side, therefore, we have the concensus of 
the world’s authorities, of France, Germany, England and 
America; on the other side we have Mr. Donaldson. What 
weight should his opinion carry? What is his chemical 
and scientific reputation? His first work on cement: 
“‘Alpha Portland Cement,’’ Donaldson & Co., Philadelphia, 
Allen, Lane & Scott Press, 1894, p. 4, contains a description 
of manufacturing Portland cement, and one paragraph is 
as follows: ‘“‘The company find the rotary cylinder pro- 
cess the least expensive of any they can use, it being 
especially adapted for their raw material, as it is not 
refractory; the carbonic acid is readily driven off and is 
then easily ground to a fine powder.”’ 

On the strength of a chemical krowledge enabling one 
to grind ‘‘driven off’’ ‘‘carbonic acid to a fine powder,” in 
the process of making cement, Mr. Donaldson may seek to 
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overthrow the weight of the world’s chemical opinion, but 
chemists will hardly permit it, and even he, himself, is 
doubtful about his own knowledge, for in his second book, 
the one now under criticism, the amount of magnesia 
is set down in print at 2%%, and then subsequently 
changed in ink to 31%4%, and he likewise altered the time 
of setting by a communication to you of July 21, 1896, 
published July 23, 1896. 

Is this, therefore, such a voice as we should listen to, 
an authority, which, without a single citation or fact, 
sets up a chemical standard contrary to that which scien- 
tists of world wide reputation have fixed, and by whose 
specifications anywhere from 80 to 90% of the cements of 
established reputation the world of engineering has been 
using from 30 to 40 years, would be excluded. On the 
face of his known chemical knowledge, as shown by his 
own writing, Mr. Donaldson is condemned. 

As to fineness, Mr. Donaldson is again arrayed against 
the world’s scientific opinion; though no careful wanu- 
facturer would hesitate to guarantee cement of the fine- 
ness he recommends, namely 95% on 10,000 mesh sieve 
and 80% on a 40,000 mesh sieve. From a careful exami- 
nation of many specifications, in Europe and this country, 
the following seem to be the requirements for fineness. 


Residue, 


Belgium, 15% on a 5,800 mesh sieve (Genie Belge). 
Se otiany. 10% on a 5,800 mesh sieve (Rules Prussian- 
German Society). 
Switzerland, 15% on a 5,800 mesh sieve (Report Tetma- 
, Zurich). p 
ce, i fineness specification (Clahier des charges, 
Ponts et Chaussees), (or in Government Commission Re- 
rt). 

Pyvance; 5% on a 5,800 mesh sieve (recommended by 
Le Chatelier and Candlot, French Chemists). 
Roumania, 12% on a 5,800 mesh sieve 

ifications). 

Singiand, Sy on a 2,500 mesh sieve (recommended by 
H. Faija, World’s Fair Congress, August 2, 1893). ; 

United States, recommendation American Society of 
Civil Engineers, June 27, 1893, says: ‘‘Cements of better 
grades are ground so fire that only from 5% to :0% 1s 
rejected on a sieve of 2,500 meshes per sq. in. 4 

Under this recommendation are the following specifica- 
tions in this country: 

New York Aqueduct, 80% on a 10,000 mesh sieve. 

City of Baltimore, 90% on a 3,000 mesh sieve. ss 

Department of Public Works, New York, 90% on a 2,500 
mesh sieve. 

Pennsylvania R. R., 90% on_a 2,500 mesh sieve. 2 

U. S. government, Dist. of Columbia, 95% on a 2,500 
mesh sieve. " 

U. S. government, District of Columbia, 85% on a 10,- 

sh sieve. 

a art government, Supervising Architect, no fineness 
specified. , 

Niagara Falls tunnel, 80% on a 10,000 mesh sieve. 

Reading Terminal, 95% on a 2,500 mesh sieve, 75% on 
10,000 mesh sieve. ‘ * 

U. S. government, Board. of Engineers, 95% on a 2,500 
mesh sieve. 

City of Philadelphia, 90% on a 10,000 mesh sieve. 

City of Philadelphia, 70% on a 40,000 mesh sieve. 

New York Central R. R., 97% on a 2,500 mesh sieve. 


(government 


Under the head of Cracking and Checking volumes 
might be written on the subject of hot tests or boiling 
tests and no conclusion arrived at; no two sets of scien- 
tists, no two sets of engineers, no two sets of experts 
have yet been able to agree as to these tests, their utility 
and their practical methods of use. The last report of 
the committee of the German Association of Cement 
Manufacturers presented at the 1896 meeting on this sub- 
ject asks until 1898 to report, and meanwhile the normal 
cold water tests remains unassailed. On the otuer hand, 
the French commission, above referred to, recommends 
a moderate boiling test for slow-setting cement only, and 
this only in a tentative way. On this point the consensus 
of opinion all over the world seems to be against Mr. 
Donaldson and his recommended violent boiling test. It 
may be summed up as follows: 

Germany—After three years’ discussion, the boiling test 
was finally reported against at the session of 1893, by 
the German Cement Association, operating in conjunction 
with the Prussian Minister (Gary’s paper, World’s Fair 
Congress, Aug., 1893; Trans. Am. Soc. C. E., Oct., 1893, 
p- 13), and subsequently a committee to further investi- 
gate was appointed. 

French Government—Conference of engineers Ponts et 
Chaussees, Cahier Guillain, Service de la Marine, Service 
de Colonie. None of these contain boiling tests. The 
French commission report is above referred to. : 

England—Faija’s paper, World’s Fair Congress, Aug. 2, 
1893, Trans. Am. Soc. C. E., Oct., 1893, p. 59, recom- 
mends steaming tests only, and immersion at 116°, and 
requires no boiling test, which he admits he has aban- 
doned as unreliable, though first proposed by himself. 

United States—U. S. government, District of Columbia, 
specification, 1896, abandons boiling test. F. H. Lewis 
(Booth, Garrett & Blair testing laboratory), Philadelphia 
Engineering Club, Vol. XI., 5, 1895, p. 345, abandons boil- 
ing as ‘‘unreliable in indicating quality of cement.’’ Am. 
Soc. C. E. specification recommends cold water and air 
tests only. 

Under the head of tensile strength, Mr. Donaldson again 
runs his head against the requirements of the leading au- 
thorities here and in Europe. He requires: 

Neat briquettes shall stand a minimum strain per sq. in. 
12 hours in air, 12 hours in water, 200 lbs; 1 day in air, 
6 days in water, 500 Ibs; 1 day in air, 27 days in water, 
650 Ibs.; and briquettes of of 3 sand and 1 cement: 1 day 


in air, 6 days in water, 150 Ibs.; 1 day in air, 27 days in 
water, 250 lbs. 

In order to show the absolute inaccuracy of such specifi- 
cations, I have gathered in Europe and this country the 
principal specifications for purposes of comparison, and 
there will be found below, a summary of requirements 
and tests under the branch of testing. In the case of 
European specifications, kilogrammes and centimeters have 
been roughly reduced to pounds and inches. 


Neat Tests. 


ays. 28 days. 

Ibs. je 
men (Cahier Guillain) 
RUSSIA ve an:c.0.0-6.0105,0 05,0010 0.8 


255 (Russian public works.) 
Belgium’ *..c.ccee tay3) 497 


er 


(Genie Belge.) 
550 


350 
(Faija) (Carey.) 
Germany ...........-«..--. No neat requirements. i 
American Society of C. E. (250 to 550 lbs. at 7 days, 350 
to 700 lbs. at 28 days tests recommended). 
Under these recommendations are the following Ameri- 
can specifications: 


Hingland cc icsicleieieis ciee.siaesiale 


7 days. 28 days. 


Ibs. Ibs. 
U. S. Govt., Lighthouse Engineers, 1898... 400 es 
U. S. Govt., Army Engineers, 1898...... 450 Site 
U. S. Govt., Supervising Architect...... -- 800 aie 
U. S. Govt., District of Columbia, 1895.... 400 500 
City of Philadelphia .............. are tears 450 550 
Cityi GfeNOwWs VOLES eres, cic cle ntale fe sietcjeleelele . 3800 e's 
CIES OT RB IEIINOLGS Fogicis eo cia.e'o) aisha oie%e's aie. -.. 400 Pee 
New Croton Aqueduct . -- 800 400 
Niagara Falls tunnel ...... Ee tisare uses . 3800 400 
Pennsylvania, Ris Ran Ooms << idence « -- 3808 412 
INGWa VOrk. Contral Be Baise acietecsietecaie -. 3800 500 
RRORUIINS 1 OTTO) (ao cies ciniciecie ec ciera ale.c'e' c/s -. 850 Rae 
Baltimore &? Ohloias..etercistorcenae © is dices -- 3800 aig 
Mehieh Valley Rl Tis ccectecisrae cctetss steerer - 800 ae 
New York city, Third Ave. bridge ...... 800 500 
Metropolitan R. R., New York .......... a OO mere 
East River bridge, N. Y. (A. Corbin’s)... 303 male 
City of Brooklyn ........ eSags lapse sty. Sake ue oe 400 600 
U. S. Govt., Lighthouse Engineer, 1896.... 300 ens 
U. S. Govt., Army Engineers, 1896....... 350 hace 
U. S. Govt., District of Columbia, 1896.... 375 500 


Sand Test—(3 sand to 1 cement). 


France .... - 215 
Germany 227 
Mah EN pon Ssognc cane anon PMOOn a DOeee meee 142 
Belgium . d 215 
Hneland: (Carey) ¢.. accion taerel’. cleteoe ale ares Hi 


, 200 
80—125 120—200 
Under these recommendations are the following specifica- 
tions: : 


7 days. 28 days. 
Ibs. Ss. 


U. S. Govt., Lighthouse Engineers ........ 100 . 

U. S. Govt., Army Engineers, 1894....... 125 Pa 
U. S. Govt., District of Columbia, 1895.... 100 150 
Niagara: Walletunnelle se. ciccnteccmns cians. 90 oat 
News Vork,aAdued tct mom acnie ese sl 100 AS 
City “of Baltimore Ne stenuioe sen vaccoke’s cess nee 150 
City FOle BHiladelp iia wie ee charac cep caste seatsiies 160 220 
U. 8. Govt., Lighthouse Engineers, 1896.. 80 HR 
U. S. Govt., Army Engineers, 1896........ 100 Vets 
U. 8. Govt., District of Columbia, 1896.... 125 175 


These records all show modern requirements at 7 and 28 
days neat, and a swing of the pendulum on the part of 
government engineers towards lower neat tests. 

The reasons for this have been briefly set out in the 
early part of my letter, as following in the line of the long- 
time tests of John Grant, of the London drainage, above 
referred to. His figures from his papers above quoted 
are as follows; on a section of 2% sq. ins. (not 1 sq. in. as 
now practiced): 


Neat 1 cement 
Age. cement. to 1 sand. 
Ibs Ibs. 

Ne GAYS a sss;is.c 5s cictors praiaistalotate ‘ 817.1 353.2 
PETG LM eects sree ai cisrecetey sie SARS 5 935.8 452.5 
MMONES”. Hee heme ee pte ce 1,055.9 547.5 
Ginionthy'y, 2) fete ke stati ee tee Oe as 1,176.6 640.3 
9 months 1,219.5 692.4 
12 months ... 229.7 716.6 
2 years .. 1,324.9 790.3 
3 years, .. 1,814.4 784.7 
4 years .... 1,312.6 818.1 
Giyeares eackeiente cen 1,306.0 821.0 
Ot yearsh cesium 1,308.0 819.5 
TeVOArS: aisle aatnasts oe hetete “oor Aooce a BSP 63 863.6 


These figures, which show about 350 Ibs. per sq. in. 
at 7 days neat corroborate in their long-time continuing 
gains, the results of tests of cement now used by the New 
York Aqueduct under a specification of 300 Ibs. at 7 days 
neat. 


New York Aqueduct Tests. (‘‘Trans. Am. Soc. C. be Be 
March, 1893, p. 191.) 


Neat 1 cement 
cement, to 2 sand. 
Ibs Ibs. 
“/ 348 166 
1 422 280 
3 540 364 
6 634 468 
9 638 468 
12 682 490 
2 694 564 
3 736 680 
4 “TTL. 674 f 
DSVORPS ire cass oremreoh nascorhiamnyemtaaera, aie 6 840 700 i 


That a 300 to 350 Ibs. specifications at 7 days neat 
will give good results the writer thinks is amply sub- | 
stantiated by the figures above given, and this is further. 
corroborated by a paper read a number of years ago be-! 
fore the Institution of Civil Engineers, London, by Mr. 
Reginald E. Middleton (quoted above), where taking a ser-| 


ies of cement tests that had broken at figures between 240’ 


to 300, 300 and 350, 350 and 400, 400 and 450, 450 and 


500, and 500 Ibs. and over at 7 days neat, he found that 
those in the first three classes gained largely for a period 
three years and over, while those in the last three classes 
showed in the first two cases a slight gain, while in the 
other case a marked falling off at periods of three years 
and over, thus proving conclusively that such a specifica- 
tion as Mr. Donaldson recommends of tests of 500 Ibs. 
at 7 days would lead to dangerous results in work. 

On the whole, therefore, Mr. Donaldson’s specifications 
may be divided into two classes of subjects. Those which 
are true are not new, and those which are new are not 
true, 

But for the harm, the expression of such crude and 
ill-digested specifications as these to the community at 
large by their publication in scientific journals and their 
subsequent possible use by inexperienced engineers and 
architects I would not have trespassed on your columns 
to such length, nor have gone into so exhaustive an an- 
alysis of Mr. Donaldson’s paper. It is to prevent this pos- 
sible harm that I have written and I trust you will par- 
don the necessary length of my communication. 

j Robert W. Lesley, 
Assoc. Am. Soc. C. E. 
22 South 15th St., Philadelphia, Pa., Aug. 7, 1896. 


(In accordance with our usual custom we sub- 
mitted proofs of the above communications to Mr. 
Donaldson, who has replied as follows:) 


Sir: The writer begs to apologize for the delay in 
answering your favor of the 18th ult., and replying to 
criticisms enclosed from Prof. S. B. Newberry and Mr. 
Robt. W. Lesley, as he has been away from the city for 
several weeks. Taking up the discussion of Prof. New- 
berry, the writer is pleased to note that this capable au- 
thority on cement agrees with him on the importance and 
need of formulating new requirements, and adopting a 
more specific system for the testing of Portland cements. 
Referring to his criticism on quality, to which it is pro- 
posed aeration for thirty days, the writer would state that 
this provision was not made as a guarantee of good qual- 
ity, but rather to properly regulate the time of setting. 

The criticism on chemical composition appears to be well 
founded. There have been, however, so many specifica- 
tions drawn up lately, giving the limits of the various 
elements, showing the wide divergence of opinion on this 
subject, that it appears necessary to call attention to this 
and invite discussion. The writer agrees with Prof. New- 
berry that differentraw materials will yield cements of dif- 
ferent compesiticns, fcr, as he says, the varying compnsi- 
tion of clays require different treatment, but would it not 
be wo" to establish limits for the several constituent ele- 
ments and not have so many widely varying limits, which 
aprear to be misleading? Such limits would detect any 
base properties, or adulterants in the cement. In the re- 
quirements for lime, silica, alumina and iron, although 
narrow, the writer bases his requirements on the average 
results of the analysis of the best German, French and 
American brands, with a few Belgian and English ce- 
ments. Only the highest grade of tri-calcic silicate ce- 
ments were considered. For magnesia, the reports of the 
Commission appointed by the German cement manufac- 
turers to irvestigate the effects of magnesia on cement, 
made at frequent intervals, in the series of investigations, 
have gradually increased the permissable percentage since 
1891, and in the last report, February, 1895, Drs. Schott, 
Meyer and Arendt, report the presence of magnesia up to 
10% caused no harmful expansion, or cracking even after 
seven years. Dyckerhoff, as a minority, reported no 
change with magnesia up to 3%, but recommended the 
continuance of the allowable 5% limit of the previous 
year. The Commission agreed to continue the 5% limit, 
and make further experiments which would show whether 
a higher limit would be advisable. In the sulphuric acid 
requirements. the writer has been guided solely by the 
experiments of the German cement manufacturers. 

Adhering to the specific gravity test, the writer still 
thinks this important, as exposing slag and ground silica 
in adulterated cements, and not so much as determining 
the relative or apparent density. As to the fineness, the 
writer’s sole intention in establishing such high limits 
for the No. 100 and No. 200 sieves was to increase the 
intrinsic value of the cements, and thereby to increase 
its effectiveness in the work. The prime object in grind- 
ing a Portland cement is not only to increase its adhe- 
sive strength, but what is of more importance, to cause the 
mortar to attain its maximum strength in the shortest 
possible time, which is being looked upon as a principle 
in high engineering work. From actual experience it has 
been shown in some of our leading cement manufactur- 
ing establishments, there are other mills besides the tube 
mill capable of producing such a high degree of fineness. 
Although experience has shown the number of meshes per 
Square inch will vary in a No. 200 sieve, Prof. Newberry 
is correct in saying that the gage of the wire, as well as 
the number of meshes to the linear inch, should be speci- 
fied. The writer has seen and obtained determinations for 
fineness on a No. 200 sieve, having 200 meshes per linear 


‘inch; such a sieve is to be found in the testing laboratory 


of Messrs. Lathbury & Anderson, Philadelphia, Sieves 


| which do not show 200 meshes to the linear inch are not 


No. 200 sieves, and if so designated are incorrectly marked 
by the manufacturers. 
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In the matter of setting, although the temperature of 
the air and water do exert an influence on the cement, the 
writer does not think that in a laboratory, abnormal 
ranges of temperateure, which would materially affect the 
cement, are likely to occur. It might be well to specify 
70° F. for the water, but as to the air, the influence being 
much less, the writer does not think, in view of summer 
heats, a limit could be specified. The provision specifying 
24-hour tests was made in order to regulate the manner 
and method of performing same, in view of the various 
methods put forward in each case where it is specified. 
Personally the writer is opposed to this test, and thinks 
seven days the shortest time thatshould be specified. Recent- 
ly on quite a largecontract, the writer noticed the provision 
which called for the 24-hour test on Portland cement, one 
hour in air and 23 hours in water. A Portland cement of 
this character is inferior in quality. If, as Prof. New- 
berry suggests, a good quartz sand could be obtained, 
from some locality and in sufficient quantities, to supply 
the testing laboratories, in view of the great cost of 
crushed quartz, it might be well to specify it as standard, 
instead of crushed quartz. The chief consideration being 
a uniform sand, which necessarily will give uniform 
results. 

After carefully reading Mr. R. W. Lesley’s discussion 
on standard specifications for cement, the writer was much 
surprised by its tone, for, instead of being a criticism on 
technical lines, it delves into personalities wholly unsuit- 
ed to the high scientific character of your valuable paper. 
As presumed by Prof. S. B. Newberry, in his interesting 
criticisms, the writer had no intention to “‘go it alone’’ on 
a subject requiring such careful consideration and deep 
scientific investigation as the adoption of a new and stand- 
ard specification for Portland cements, but rather to pre- 
sent the subject in the light of suggestions and thereby 
open up the scientific discussion which would naturally 
follow. It is a well-known fact that the recommendations 
of the committee of the American Society of Civil Engi- 
neers are indefinite and altogether incapable of producing 
uniform results. The requirements are, on the whole, too 
low and inadequate, which allow of second grade cements 
going into work where the highest grade Portland 
cements are intended. 

Mr. Lesley has always advocated low standards, follow- 
ing out the English ideas on the subject. Naturally to 
sustain his argument he introduces the wholly irrelevant 
subject of the history of Portland cement in England and 
cites certain well known authorities in that country 
whose opinions at best are hardly to be considered abreast 
of the times. It is generally conceded that the continental 
countries, notably Germany, have made more rapid strides 
in the investigation and manufacture of cements than in 
England where Portland cement had its birth. In the con- 
ventions held in Munich, Dresden, Berlin and Vienna to 
promote the adoption of uniform standards and methods 
for the testing of structural materials, the. proceedings 
of which have been published by Prof. J. Bauschinger, of 
Munich, and later translated by Capt. O. M. Carter, Corps 
of Engineers, U. S. A., and Mr. E. A. Giessler, U. S. As- 
sistant Engineer, it appears that the only country conspic- 
uous by its absence was England. 


The investigation of the results of long time tests, made 
on important engineering works in this country, as sug- 
gested by Mr. Lesley, would undoubtedly enter largely 
into the consideration of this subject, but it is doubtful 
whether any commission or body of experts appointed for 
such a purpose would pick out the only two works men- 
tioned by Mr. Lesley, namely the New York aqueduct and 
the Niagara tunnel, admitting, as the writer does, the 
magnitude of those works, and draw their conclusions on 
a standard system from the performance noted on the one 
brand of cement used exclusively on the two pieces of 
work. As to the process of manufacture, entered into so 
largely by Mr. Lesley, it does not appear to the writer 
what connection it may have with the subject under dis- 
cussion and his energetic defence of the method or 
“process of manufacture’ would appear to the unbiased 
reader, as though he assumed that his methods of manu- 
facture had been assailed and his equipment for grinding 
and burning the raw material had become obsolete and al- 
together incapable of producing a cement which would 
pass severe requirements drawn up to distinguish between 
the first and second grade Portland cements. Mr. Lesley 
apparently overlooks the progress made in the manufac- 
ture of Portland cement, and the improvements made in 
the grinding machinery and methods of burning, all of 
which are adapted to the various conditions of the mate- 
rials. With few exceptions the cement manufacturers in 
this country have made rapid strides and introduced new 
machinery which would facilitate and at the same time 
better their product. Taking up Mr. Lesley’s criticism on 
the furnishing by the manufacturer of certified tests, 
which he characterizes as ‘‘work of supererogation,’’ it 
would be well to explain that this provision was made for 
the purpose of acting as a guide to those using the cem- 
ent, whether it was to be tested or not. Such a provision 
would prevent delays on the work in cases where the cem- 
ent was to be tested, as from such manufacturers tests it 
would be shown at once whether the cement was unlike- 
ly to pass the prescribed tests, 


As to the criticisms on the “‘chemical composition,’’ the 
writer has explained his purpose most fully in the dis- 
cussion by Prof. Newberry, but it might be well to add 
that the changes noted and made so much of by Mr. Lesley, 
in the magnesia was a typographical error in the first 
pamphlet printed. It read 2%% magnesia and should have 
been 314% magnesia. Mr. Lesley is wrong in saying that 
no provision is made for cement to be used in salt water. 
The second provision for sulphuric acid, calling for % of 
1% was inserted to cover this contingency. 

Throughout Mr. Lesley’s discussion appears a vein of 
facetiousness which is wholly in keeping with the char- 
acter of his criticisms on such a scientific subject as 
cement. It appears to the writer unprofessional, claim- 
ing as he does to belong to the engineering profession, to 
question one’s reputation in the most insulting language. 
It appears like a similar attack Mr. Lesley made on Capt. 
W. W. Maclay some years ago, when the latter gentle- 
man was engineer of the department of docks, New York, 
and in which he questioned the ability of Captain Maclay 
to correctly translate an article written in French on the 
subject of cement. No attempt has been made by the 
writer to place his authority on this subject against those 
well known authorities of the world as stated by Mr. Les- 
ley. The subject was brought up for discussion and 
even Mr. Lesley, ‘‘Assoc. Am. Soc. C. E.,’’ is welcome to 
criticise in the spirit of scientific investigation. The lu- 
dicrous attempt of Mr. Lesley to twist the meaning of a 
sentence in the small pamphlet by the writer of “Alpha 
Portland Cement,’ and citedin detail by Mr. Lesley,seems too 
childlike to answer, but for his benefit it might be well to 
explain that it was a typogranvhical error in the punctua- 
tion. 

Under the head of ‘‘Fineness’’ the writer is pleased to 
note that Mr. Lesley concedes the fact that manufacturers 
could guarantee the fineness specified and simply cites old 
specifications to show that no such high requirements were 
ever asked for, notwithstanding the fact that it is now the 
best practice among engineers to specify the finest ground 
cements. The value of fine grinding is known and why 
should the manufacturer not better the product by almost 
eliminating the coarser particles which only act as so 
much sand in the mortar composition. 

Mr. Henry Faija, ‘‘Portland Cement for Users,’’ Lon- 
don, 1890, says: In the manufacture of Portland cement 
it is impossible that the clinkers should all be burned 
to an equal degree of hardness, and in passing through 
the mill stones it is the softer pieces, or those which have 
received the least calcination, that are ground finest. and 
the thoroughly and well-burned clinker is only reduced 
to granules, not to powder, and as it is the best burned 
clinker that will produce the best cement, the value of 
fine grinding of the well-burned clinker is apparent.’’ The 
writer admits that by increasing the fineness you thereby 
increase the cost of manufacture and it may be this item 
which influences Mr. Lesley’s criticism on higher stand- 
ards. 

Upon the subject of hot tests Mr. Lesley brings forward 
authorities who condemn the reliability of this test; but 
taking up the first country, Germany, he admits that in- 
vestigations are still being made on its reliability and in 
the meantime the test is still made. Although Mr. Les- 
ley cites the French Commission’s report, conference of 
engineers Ponts et Chaussees, Cahier Guillain, Service de 
la Marine, Service de Colonie, in which the ‘‘boiling 
tests’”’ are not included, he does not indicate any of the 
well-known French authorities as being opposed to this 
test. In the paper of Prof. H. Le Chatelier, ‘‘Tests of 
Hydraulic Materials ’’’ read before the International En- 
gineering Congress, Chicago, Aug., 1893, p. 31, under the 
heading, ‘‘Conclusion,’’ this expert says: ‘‘For practical 
tests, it may be sought to accelerate and exaggerate the 
expansion due to the slaking of lime. For this purpose 
it is sufficient to elevate the temperature. If the bri- 
quettes, as soon as they have set under water, are plunged 
into boiling water, the swelling takes place in a few hours, 
instead of many days, and is besides considerably exag- 
gerated. The products which when cold merely crack 
disintegrate when hot; those which swell cold split hot: 
and those which contain too little lime to swell cold do 
so very distinctly when treated hot. ... . This test for in- 
variability of volume, when made cold has but little in- 
terest, since it detects only exceptionally bad products.”’ 
Thus it is seen that so eminent an authority as Prof. Le 
Chatelier, whom Mr.. Lesley quotes on other points, thor- 
oughly believes in the ‘‘Hot Test.’’ For England he quotes 
the paper read by Mr. Henry Faija before the Interna- 
tional Engineering Congress, Chicago, Aug. 1893, who, 
although he does not reject the steam vapor or hot-water 
tests, immerses the specimens in water at a temperature 
of 116°, thereby showing that he must still have faith 
in the hot-water test. In quoting his American authori- 
ties he states that ‘“‘U. S. Government, District of Colum- 
bia, specifications, 1896, abandons boiling test,’’ without 
stating on whose recommendation or authority. Next, Mr. 
IF. H. Lewis, of Booth, Garrett & Blair, Philadelphia, who 
in conjunction with Mr. Edward Whitfield, also of the 
same firm, made a few experiments on the hot-bath test 
covering a period less than one year and drew their con- 
clusions from the results obtained. This paper, read be- 


fore the American Society of Civil Engineers in 1894, ap- 
pears to be the only contribution on cement literature 
furnished by Mr. Lewis, whom Mr. Lesley quotes as an 
authority. From a brief summary of the above it 
will be seen that the Germans, French and English au- 
thorities still adhere to the hot test, while the only two 
doubtful authorities are quoted for the United States. 

Such well-known authorities in this country as Captain 
W. W. Maclay, Professors Newberry, Spaulding and 
Sondericker still advocate the hot test. Mr. Lesley has al- 
ways combated this test for possibly the reason that. he 
desires to protect a certain class of cements which cannot 
meet this requirement. 

Taking up the consideration of tensile strength, the 
writer cannot agree with Mr. Lesley in advocating such 
low standards. While recognizing the fact that abnor- 
mally high tests at short periods of time are not to be 
desired, the minimum limits advised by the writer are not 
considered high under scientific testing in well-equipped 
laboratories, following out societies’ rules and regulations, 
The two principal reasons favoring high tensile require- 
ments are: 1st. In order to keep out inferior and low 
grade cements. 2d. Maximum strength in short periods 
of time. Taking up the first reason, laboratory results 
show that all the best brands of both foreign and Ameri- 
can Portland cements will meet the requirements advyo- 
cated, while the doubtful brands are unable to develop 
such strengths in the periods of time allotted. Not only 
the second grade Portland cements, both foreign and do- 
mestic, are capable of passing the low requirements of 
strength in all the European countries and America, as 
quoted by Mr. Lesley, but even the so-called ‘“‘Improved”’ 
cements, manufactured at some of the American mills and 
which are neither Portland or Rosendale cements, can 
pass them. ’Tis true that some of these low grade ce- 
ments would fail in other requirements than the tensile 
test, but why should they not be barred in this respect? 
Considering the second reason, engineers at the present 
time demand a cement which when used in concrete or 
mortar will develop a high strength in a corresponding 
short period of time. This demand has been caused by 
the rapid. growth in this country of massive monolithic 
structures in which cement is used, and furthered to a 
greater degree by the necessity of rapid construction, 
which makes it imperative to concentrate massive weights 
on concrete footings and on masonry work where cement 
mortar is used. Rapid hardening coupled with slow set- 
ting is desired by engineers in both mortars and concrete. 
Fine grinding promotes this feature at the same time 
causing the cement to attain its maximum strength in 
the shortest period of time. 

M. Candlot, ‘‘Strength of Cement,’’ Paris, 1891, p. 100, 
says: “If we observe in a general way the progress in 
strength of cement gaged neat or mixed with sand, we 
see that there are two kinds of Portland. Some cements, 
which give rather low tests during the first period of 
hardening, finally attain great strength at the end of two 
months, or even a few years. Other cements, on the con- 
trary, show a very rapid increase in strength, and theiz 
maximum is attained in a few weeks or a few months. 
Nearly all the cements of good quality belong to the sec- 
ond kind; in the first are found the cements of inferior 
quality. 


It is quite evident that, even leaving out the question of 


quality in the cement, resulting from a more or less careful 
manufacture, it is preferable to use those cements which 
acquire a great hardness in a short time. It is always an 
advantage when the hardening of mortar is not too slow 
because the structure is thus placed in a short time be- 
yond all dangers. In works in sea water, for instance, 
a rapid hardening is an essential condition. When testing 
the cement, the briquettes are kept in pans protected 
from all causes of deterioration, and this makes it possible 
for those cements of little strength at the beginning to 
attain ultimately their maximum strength. But it is not 
so in practical works,where many outside circumstances are 
unfavorable to the mortar, and may spoil it more or less 
seriously, thus preventing it from ever developing all its 
energy. A mortar will all the more surely attain its maxi- 
mum hardness as its initial strength is greater. 

It is often said that the cements which harden slowly 
acquire an ultimate strength superior to those cements 
which attain great hardness in a few days. This is what M. 
Bonnami has formulated in this way: ‘‘What is gained in 
initial strength is lost in final strength.’’ This is probably 
true in the case of common cements which contain some 
ingredients capable of swelling in time, but it is not ab- 
solutely true in the case of Portland cements. Whether 
the hardening is rapid or slow, the final strength is 
always about the same. “The hardening is gaged neat 
or when it is mixed with sand. In the first case, the 
maximum strength is attained in a few months; in the 
second case the hardening goes on more slowly, and the 
maximum strength, it appears, is only attained after a 
few years.’’ 

Mr. Lesley cites many specifications, in which with one 
or two exceptions the requirements for both neat and sand 
tests are all much below those advocated by the writer. 
The majority are old specifications whose requirements 
were favored some ten years ago, when Portland cement 
as an industry was still in its infancy. No specifications 
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are quoted among the number from such great users as 
architects. In the city of Philadelphia alone five of the 
leading architects, using large quantities of Portland ce- 
ment, have specifications equally as high as those recom- 
mended by the writer. while the same can be said of 
architects in the cities of New York, Boston and Ghicago. 
Mr. Lesley quotes U. S. Government Army Engineers and 
U. §S. Government Lighthouse Engineers as haying a 
single requirement for tensile strength and Jeads one to 
believe that cement must pass the same specifications 
when advertised for from any or all U. S. Engineer Offices. 
This is a misstatement of facts, for this is one of the 
principal reasons that led the writer to formulatethe ‘‘Pro- 
posed Standard Specifications for Portland Cement.’ 
From the specifications of the U. 8S. Army and Lighthouse 
_ Engineers, nearly all of which are in the possession of the 
writer, it is to be seen that each has his own individual 
rejuirements, thus precluding any single standard re- 
quirements as Mr. Lesley leads one to believe. In some 
of these the requirements are above those recommended by 
the writer. 

Considering the long time tests of John Grant, of the 
London Drainage Board, Mr. Lesley seeks to place them 
alongside of the tests made at the present time. They 
were valuable at the time they were made, but in view of 
the betterment in quality of all the German manufac- 
turers and a few of the English, these results are useless 
as a means of comparison at the present time. 

To these igncrant of the true facts, the exhaustive dis- 
eussion by Mr. Lesley appears full cf scientific merit. His 
-adyccacy of low standards and continued aggressiveness 
against higher standa:'is are well known; but the writer 
cennot allcw the statemcnt in the latter part of his argu- 
ment to pass unchallenged. He refers to the harm accru- 
ing from such “crude and ill-digested specifications as 
these to the community at large by their publication in 
sciertific journals and their subsequent possible use by 
inexperienced engineers and architects.’’ In all fairness 
to the pullic, wculd it not be well for Mr. Lesley to state 
in what manner the ‘crude specifications’? would prove 
harmful to “inexperienced engineers and architects?” If 
Mr. Lesley was writing as a cement manufacturer instead 
of an ‘‘Assoc. Am. Soc. C. E.,’’ possibly these same “in- 
experienced engineers and architects’? might fancy Mr. 
Lesley was interested in a cement or cements which would 
not pass the writer’s advocated requirements. Let us hope 
‘such is not the case and that Mr. Lesley will soon become 
a convert to the necessity of constantly increasing the 
qus?:ty of American Portland cements and likewise seeing 
the need of a more uniform and specific standard of tesis 
in this country. Yours very truly, 


- Philadelphia, Pa., Sept. 1, 1896. 
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THE MINERAL WEALTH OF THE UNITED STATES. 


From the fourth annual issue of ‘‘The Mineral 
Industry” of the United States and other coun- 
tries, for 1895, the following abstract is made of 
‘some of the more prominent industries tabulated 
and discussed in this most valuable statistical 
publication: 

The total value of the mineral and metal pro- 
‘duction of the United States, in 1895, was $678,- 
000,734, an increase of $96,789,496, or 16.6% over 
the product for 1894, In this total the metals rep- 
resent $240,617,370, and the non-metallic products, 
$43,383,364, including in the latter $5,000,000 for 
‘various unspecified products. The chief gain has 
been in the mining of coal and iron ore, in the 
production of coke, lime, petroleum, evaporated 
Salt, copper, etc., and these gains, as compared 
With 1894, may be set down as follows: 


Wm. J. Donaldson. 


y ;—1894.—, \—1895.—, 
Coal, anthracite, short tons.... 52,010,433 58,362,985 

al, bituminous, short tons.. 117,865,348 137,398,347 
son ore, long tons ........... 11,880,000 16,950,000 
(Moke, short tons .............. 8,495,295 9,927,348 
mime, bbig. .......... Paasp sce | yeRIR CO 60,000,000 


Petroleum (crude), bbis-....... 50,652,025 


Evaporated salt, bbls. ........ 11,798,659 = 12.521,498 
BEDE onic cc. naicce se Pe aeebee 353,504,314 386,453,850 
Pig-iron, long tons .......... 6,657,388 9,446,308 


‘ The amount and value of gold and silver pro- 
duced, at the commercial value of the latter, are 
thus set down for the two years: 


¢ ;————1894.———_, ; 1895.——__., 
j Amount, Amount, 
fine ozs. Value. fine ozs. Value. 
Gold...... 1,923,619 $39,761,205 2,265,612 $46,830,200 
Silver. ...49,846,875 31,403,531 46,331,285 30,254,296 


In 1895, metals to the value of $29,593,543 were 
produced from foreign ores and bullion, including 
Chiefly silver from Mexico, valued at $18,380,232, 
old from British North America and nickel from 
Ludbury mines in Ontario; the latter valued 

at $970,000. The amount of iron smelted from 
foreign ores is insignificant and not included, 
while it should be noted that the pig-iron product 
of the United States, for 1895, exceeds the highest 
cord of any previous year, or 9,202,702 long tons 
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in 1890, This advance again makes this country 
the leading iron-producing nation of the world: 
and taking our output as 100, the other leading 
nations would stand as follows: Great Britain, 
79; Germany, 60, and France, 21. Our steel pro- 
duction was over 6,000,000 metric tons, of which 
approximately five-sixths were Bessemer and one- 
sixth open hearth steel. The total steel product 
was 20% greater than that previously reported for 
any one year. 

In the relative importance of mineral products, 
coal stands first by a standard of value, with a 
total of 31.8% of the value of the entire mineral 
productions; and pig-iron holds the second place, 
with 16% of the total. Gold only represents 6.9% 
of the total value here referred to; petroleum is 
next, with 6.83%, and copper holds the fifth place, 
with 5.5%. Silver production represents only 4.5%, 
or less than the value of building stone, and but 
little greater than that of lime, in the column of 
total values. Among mineral productions petro- 
leum and copper form our chief articles of min- 
eral export. As a mineral producing nation the 
United States, in 1895, took the first rank as a 
producer of gold, iron and copper; Mexico ex- 
ceeded it in the silver output, and Great Britain as 
a coal producer. 
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TESTS OF A 300-HP. DE LAVAL STEAM TURBINE. 


We have received through the courtesy of Mr. 
J. W. Lieb, Jr., general manager of the Edison 
Electric Illuminating Co., of New York, a copy 
of the results of the acceptance tests of one of 
the 800-HP. De Laval steam turbines installed in 
the Twelfth Street station of that company. The 
results of a six-hour test, made on April 2, 1896, 
during which independent readings of volt and am- 
pere meters were taken by two observers every 
five minutes showed a water consumption of 
19.275 lbs. per electrical horse-power hour, or 
17.848 lbs. per brake horse-power hour, on the as- 
sumption that the commercial efficiency of the 
100 K-W. dynamos driven by the turbine was 
90%. 

The turbine tested was one of two supplied to 
the Edison Electric Illuminating Co., of New York, 
by the Societe de Laval, both of which were built 
by the Maison Breguet, of Paris. Each 300-HP. 
turbine drives, by means of gearing, two 100 K- 
W. Desrozier’s dynamos, one on each side of the 
turbine shaft. 

Operating with a steam pressure of 145 lbs. per 
sq. in., and a vacuum of 26 ins. the guaranteed 
steam consumption, when operating condensing, 
was to be not over 18.7 lbs. per brake HP. hour. 
The turbine disk has a diameter of about 0.75 
meters (29.5 ins.), and a thickness through the 
blades of about 10 mm. (0.4-in.). The disk runs 
at a speed of about 9,000 revolutions per minute; 
the dynamos at 750 revolutions per minute. 

The total equipment, comprising steam turbine, 
gearing and dynamos, occupies a-space 4.05 
meters (13 ft. 3 ins.) long, 1.97 meters (6 ft. 53 
ins.) wide, and 1.81 meters (4ft. 3 ins.) high. 

The tests were made under the supervision of 
Mr. J. Van Vleck constructing engineer of the Ed- 
ison Electric Illuminating Co. and M. Pare, engi- 
neer of the Societe de Laval. The following are 
the principal results of the six-hour test: 


+ side. — side. 
Average volts ....... Setatel ela eras 127.25 128.26 
Average amperes ............ 708.56 725.47 
Deduct amperes field circuit... . 16.08 16.29 
Net amperes of s4 cen ohcaels Riad 692.48 709.18 
Average (watts 1: bail. deicclns -- 88,118.10 90,959.40 


Average watts, both sides...... 179,077.5 


This last figure is 90% of 198.475 watts, equiva- 
lent to 266.72 brake HP.; horse-power hours, 
1,600.82; weight of water condensed and dis- 
charged by the air pump in six hours, 27.763 lbs. 
Lbs. of water per B. HP. hour .............. 17.348 Ibs. 
Lbs. of water per B. HP. hour. .............. 19.275 Ibs. 

The uniformity of operation is shown by the 
five-minute volt and ampere readings. , The volts 
ranged during the six hours from 126 to 128.5, and 
the amperes from 672 to 765. The vacuum ranged 
from 25% to 26 ins, averaging 25.74 ins; the tem- 
perature of the inlet averaging 79.7° F., and that 
of the discharge 103.5° F. The steam pressure aver- 
aged 155 Ibs. in the pipe, 150 Ibs. at the throttle, 
and 147 lbs. below the throttle. The temperature 
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of the dynamos after the six-hour run was as 
follows: 


+ dynamo. — dynamo. 
Armature seme cdoccsenenehe 120° F. 129° FF. 
Average of flelds.............. 98° F 107° F 
COMMULALODN  doncaee tea eee 144° F 132° F. 
Temperature of room .......... 82° F. 


On April 3 a series of tests was made of the 
turbine with different loads, when operated with 
2, 4, 6 and 7 jets. The duration of each test was 


one hour. The following are the principal results: 
Penes Lbs. 

Average load Average of st’m. 
j—amperes—, \—-watts.-—, full Vacu- per E. 

+ _ + _— load. um. HP, 

2 jets used.153.78 147.15 18.707 18.283 18.50 27.00 27.35 
Ares “433.60 455.80 54.156 57.886 56.02 26.43 20.22 
Gy ust ** 700.85 718.65 87.746 91.268 89.51 26.07 19.75 
Kee “771.94 787.33 97.418 100.86 99.14 25.79 19.95 


a i 
J. F. HOLLOWAY. 


In our last week’s issue we published a brief note 
of the death of Mr. J. F. Holloway, the news of 
which, without any particulars, we received just 
before going to press. We have since learned that 
he died at his summer home at Cuyahoga Falls, 
O., on the evening of Sept. 1. On Aug. 20, while 
in Buffalo, he took cold, which brought on an at- 
tack of congestion of the kidneys, After receiving 
medical advice to the effect that his condition was 
serious he hastened home, reaching there Aug. 22. 
From then until his death he was, for most of the 
time, in a semi-conscious state. 

Mr. Holloway was born in Uniontown, O., Jan. 
18, 1825. When about six years of age his father 
moved to the Western Reserve and built a house 
on the banks of the Cuyahoga River, where after- 
ward grew the town of Cuyahoga Falls, He served 
an apprenticeship with the firm of Bill Brothers, 
engine builders, and then was employed in the 
shop of the Cuyahoga Steam Furnace Co., of Cleve- 
land. He was for a time in New England, and af- 
terward went to Cumberland, Md., were he was 
superintendent of a coal mining company for some 
years. Later he was several years at Shawnee- 
town, Ill., as general manager of an iron and coal 
company, organized by Sellers & Co., of Philadel- 
phia. About 1860 he returned to the Cuyahoga 
Steam Furnace Co., at Cleveland, where he re- 
mained for 26 years as superintendent and presi- 
dent. This works was one of the most noted of 
the west for the building of blowing engines for 
blast furnaces, marine engines for lake steamers 
and heavy engine work generally. After the death 
of the old owners of the works Mr. Holloway was 
its sole guiding spirit, managing it as trustee for 
the heirs. It was a shop of the olden time, dating 
from 1834, without the modern appliances consid- 
ered necessary for heavy work, but nevertheless 
it continued to do its share of the heavy work for 
the west until 1886, when the plant was sold entire 
to the Cleveland Shipbuilding Co. One side of Mr. 
Holloway’s finely rounded character is shown in 
the address he made to his men on the last day of 
the year 1886, when the shop was turned over to 
the new concern. We quote an extract; asi fol-= 
lows: 

With the closing hours of this, the last day of the year, 
will come the end of the business of the Cuyahoga works 
within these walls and under my management. Among 
the many thoughts which have come to me at the end of 
over 25 years of my supervision of its business and of my 
personal association with you none gave me more concern 
than did the thought what will become of our long-tried 
faithful men. And nothing gives me more pleasure than 
the assurance I have received from the new Owners that 
they intend to make no changes in this respect and that 
they hope every man will continue to occupy his place in 
the future as he has in the past. As I could not bear 
the thought that on this last day of the year you should 
go to your homes and to your families full of doubt and 
uncertainty as to what might be in store for you in the 
opening year, so I cannot bear to let this, the last oppor- 
tunity I shall ever have of seeing you together pass with- 
out endeavoring to express to you my appreciation of the 
fidelity and honesty with which you have all done your 
part toward making the record of the Cuyahoga Works 
what it now is. For myself I want to say that working 
here as a boy and alongside of some who are now present, 
coming back later on to be your Superintendent, and for 
many years past the president of the company as well, I 
have had many a difficult task to perform. While it was 
but just and proper that every man from the lowest to the 
highest grade should have all that he could earn, it was 
also necessary that I should have a regard for the in- 
terests of those whose money furnished you with employ- 
ment, and who were entitled to a fair return for its use. 
Now that all this has come to an end, it is great satisfac- 
tion to know that during all these years there has never 
been a difference between the employees and the com- 
pany that we could not and did not settle among ourselves, 
and I hope to the advantage of both. 

After leaving the Cuyahoga Works in 1887, Mr. 
Holloway removed to New York, and was con- 
nected with the firm of H. R, Worthington, pump 
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manufacturers, for seven years as consulting en- 
gineer. About two years ago he left this posi- 
tion and became consulting engineer for the Snow 
Pump Co., of Buffalo, N. Y. 

Mr. Holloway was for several terms president of 
the Civil Engineers Club, of Cleveland; vice-presi- 
dent for two terms of the American’ Institute of 
Mining Engineers, and president for the year 
1885-6 of the American Society of Mechanical En- 
gineers, of which he was one of the charter mem- 
bers. He was also a member of the Engineers’ 
Club in New York. 

While Mr. Holloway was a constructing engi- 
neer of marked ability, and a most efficient mana- 
ger of works, he is best known and will be best 
remembered by the profession for his remarkable 
charm of manners and of speech. He was a fluent 
popular speaker and a ready writer. Probably no 
member of the profession had a larger circle of 
intimate personal friends. Another ex-president of 
the Mechanical Engineers’ Society in a private let- 
ter says of him: ‘I think he was the most lovable 
man I ever knew.” The local members of the 
American Society of Mechanical Engineers at 
their meeting in Cleveland on Sept. 3 adopted a 
resolution regarding the personal loss of each of 
them, caused by Mr. Holloway’s death, as well as 
the loss to the profession at large.. At the next 
monthly meeting of the Engineers’ Club of New 
York on Oct. 1, addresses of tribute to Mr. Hollo- 
way’s memory will be made by some of his friends. 
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A BICYCLE FIRE-ENGINE, propelled by cycling fire- 
men, is being tried in Paris. The engine rests upon two 
tandem bicycles coupled together and having a single 
steering post. The engine is simply a rotary pump, oper- 
ated by the men, and the machine complete, with hose, 
weighs ‘‘only 140 lbs.’”’ The pumping power is applied 
by raising the two hind wheels from the ground, by a 
supporting leg, coupling the pump to these wheels, and 
then placing two men in the saddles to do the work. 
The capacity of the pump is reported as being 4,500 gal- 
lons of water per hour, thrown 75 to 100 ft. into the air. 
It is to be chiefly applied in small towns or in the 


country. 
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THE GREENLEAF CENTER-BEARING TURNTABLE. 


(With inset.) 


The turntable, like all other permanent way and 
track structures on railways, has had to undergo 
a material modification in design and construction 
to suit the increased weight and size of the loco- 
motives which modern traffic demands. In the 
earlier days of railways, and indeed up to the time 
not so very many years past, turntable design was 
not considered a serious problem. For the light 
weight engines of those times turntables of wood 
or a combined wood and iron construction amply 
served all ordinary purposes, for although their 
lives were short (usually from five to eight years 
only) they were comparatively inexpensive to re- 
pair and replace. The turntable of the present 
day is quite a different structure, for, constructed 
as it is of iron or steel from 65 to 70 ft. long 
and with a capacity of from 100 tons to 170 tons, 
it is necessarily expensive, and durability in re- 
spect to repairs and reconstruction is a 
very important feature. We find consequent- 
ly a correspondingly greater attention be- 
ing given by railway engineers to the 
careful study of structural principles and con- 
structive details in all parts of such structures. A 
study of the drawings on our inset sheet with the 
following description of their more prominent fea- 
tures illustrates the fact very forcibly, and as we 
shall take occasion to show in a later issue, a sim- 
ilar careful consideration is shown by the work 
of designers other than the one whose design is 
illustrated here. 

In turntable designing theoretical considerations 
have to be modified by empirical rules which ex- 
perience has developed, and before describing the 
construction illustrated herewith some of these 
may be stated to great advantage. Theoretically 
a center-bearing, single beam construction is con- 
sidered preferable. By this it is meant that the 
center bearing carries the entire weight of the 
table and its load leaving the end bearings free 
from load, and that the whole table acts as a 
single beam to resist strains. A moment’s thought 
will show that if such a construction can be made 


theoretically perfect all the frictional resistance 
to turning is brought at the point where the 
greater leverage is available to overcome it, and 
that diagonal deflection with its various concom- 
itant troubles is avoided. Of course, only a more 
or less close approach to either of these desiderata 
is possible, 

Some of the factors which experience as well as 
theory have shown to be desirable are the follow- 
ing: (1) Necessarily the tables must be long 
enough to receive and balance the largest loco- 
motive and tender in use; (2) it should turn easily 
under all conditions of weather, i. e., snow and 
ice, and freezing or thawing should not disturb 
its adjustment or make it turn hard; (3) its wear- 
ing bearings need to be of such material and con- 
struction as to withstand the load, and not to be 
disturbed or thrown out of position by shocksor the 
end thrusts of locomotives entering and leaving 
the tables; (4) it should swing true to center and 
preserve its adjustment horizontally and verti- 
cally; (5) it should be sufficiently rigid to swing 
under the heaviest loads with the outer ends of the 
table clear, and yet be so flexible that the shock 
of the locomotive will not dangerously strain or 
perhaps break it; (6) all these features must be 
obtained with a minimum of first cost and cost in 
repairs and operation. 

How these various requirements come to be de- 
manded will be seen if the operation of the table 
for the use intended is examined. It must tip 
to a firm end bearing to receive the locomotive, re- 
vert to a horizontal position with both ends clear, 
when the locomotive is fully balanced on the table, 


and remain so while the turning is in progress; 
tip to a bearing at the opposite end when the lo- 
comotive leaves the table; and finally revert to its 
original horizontal position. The variation in the 
character and intensity of the strains to which the 
table and its bearings are subjected during these 
manoeuvres is evident, but it will become defi- 
nitely apparent if the strain diagram shown by 
Fig. 1 be examined. This diagram shows the cal- 
culable strains in a 65-ft. turntable with a loco- 
motive and tender load of 170-tons, and was cal- 
culated by Prof. W. V. Brown, of De Pauw Uni- 
versity. Three positions of the live load were as- 
sumed: (1) Locomotive balanced over center of 
table, end rollers not bearing; (2) locomotive mov- 
ing over one arm of table, and load on other arm 
neglected; (8) one pair of drivers resting at end 
of table and remainder of load neglected. Only 
one side of the engine and table are considered. 
Of course this diagram does not cover the incal- 
culable strains induced by thrusts and shocks, as 
these, as in bridge work, are allowed for by excess 
metal and strength and such construction, as ex- 
perience has shown to be desirable. 

Enough has now been stated to show that the 
proper design of the center bearing is a problem 
requiring considerable attention and to show how 
it has been solved by one designer the improved 
standard turntable made by the Greenleaf Turn- 
table Co., of Greencastle, Ind., Mr. C. A. Green- 
leaf, proprietor, is illustrated. Fig. 2 is a general 
elevation of this table, and Figs. 3, 4 and 5 show 


details of various parts. Fig. 6 shows the details 
of a riveted girder table and will be referred to 
later, but Figs. 2 to 5 will be used to describe the 
construction and operation. It should be noted 
that the dimensions given are for a 100 tons ca-_ 
pacity table. 

The center post A is of cast gun metal 3 ft. 7 ins. 
high, 15 ins. diameter at the top, 19 ins. diam- 
eter at the base, and with flange base 244 x 2% 
ft. square and 4 ins. thick. Near the base is a 
roller path hardened and ground to a surface 19 
ins. diameter and 9 ins. high. At the top is a 
spherical socket 12% ins. diameter, chilled and | 
ground to a true surface and less than a hemi- © 
spherical segment. In this socket rests a steel 
sphere, H, 12 ins. in diameter. Sitting over this 
the center post is a box consisting of a cap B, and 
a sleeve C, connected by bolts. Both cap and 
sleeve are cast gun metal. The cap is 26 ins. in 
diameter, 5 ins. average thickness, faced on the. 
lower side, and having a spherical socket form- 
ing the upper bearing for the ball H. The sleeve 
is 26 x 26 ins. horizontally and 8 ft. 2 ins. vertical- 
ly. On its outside are four 314-in. vertical flanges 
to which the cross struts D are riveted, and at the 
bottom is an inside annular groove EH, 24 ins. in 
diameter to receive the bearing balls 2 7-16 ins. 
in diameter. This groove is chilled and ground to 
exact size, and the bearing balls are of hardened 
and ground steel. 

It will be noticed that the box is substantially 
prevented from lateral movement at the bottom 
by the close bearing of the ring of balls, E, and 
also that the spherical sockets for the ball H are 


me fly 
SR — 


of slightly greater diameter than the ball. The x 
platform of the table is fastened to the cross © 
struts D. Now when the platform tips at one end es 
to receive the locomotive, the ball H rolls slightly 
toward that end, but as soon as the locomotive is — 
once balancedon the table the ball seeksits original — 
position, or in other words the table becomes hor- — 
jizontal. The tip of the table is of course con-— 
trolled in amount by suitable end bearing. At the 
same time that the ball H is rolling to one side 
and back again the balls E undergo a slight verti- 
cal movement. Enough has now been said to show — 
the theory of separation of the center bearing. : 

For 60-ft. turntables of 100 tons capacity the — 
builders consider that girders of cast gun metal — 
are preferable, but for tables of greater length or 
capacity cast gun metal is not so satisfactory. AS=- . 
suming a table of the above capacity, four girder i 
arms 44 ins. deep at the widest part and 30 ft. long 
are used. Both the bottom and top flanges nar-— 
row in width from the center toward the end of the” 
girder, this taper being from 9% ins. to 6 ins. for 
the top flange and from 8 ins. to 4% ins. for the 
bottom flange. The thickness of the top flange is” 
2% ins., and of the bottom flange 1%4 ins. The 
girder web is 1% ins. thick at the large end and 
7%-in. thick at the small end, and is perforated 
with 12 holes of suitable size to relieve the shrink-_ 
age strains, but yet to have ample strength. The 
top flange of the girder is straight but the bot- 
tom flange has the line of a parabola. 

Two girder arms coupled together at the center 
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FIG. 6. DETAILS OF RIVETED STEEL GIRDER TURNTABLE. 
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FIG. 2. ELEVATION OF CAST IRON TURNTABLE. 


GREENLEAF CENT 


Greenleaf Turntable Co., Greencastle, Ind., Builders. 
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FIG. 1. STRAIN DIAGRAM FOR 65-FT. TURNTABLE OF 170 TONS CAPACITY 
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FIG. 5. DETAILS OF END LOCKING DEVICE. 
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form a single girder for the table. These couplings 
are made by forged steel tie bars, fitting into suit- 
able sockets cored out of the girder flanges. The 
atachment of the girders to the center box is 
shown by Figs. 8 and 4. Besides this lateral brac- 
ing there are cross braces about midway of each 
arm and at the end, and also a cast diagonal brac- 
ing. The lock, Fig. 5, consists simply of gun metal 
castings notched to receive the ends of the girders. 
The foundation masonry work is sufficiently shown 
by Fig. 1, and of course this is amenable to 
modification to suit conditions so long as it is 
maintained of sufficient solidity and strength. 

It will be noticed that the intention of this de- 
sign in all respects is to conform to the require- 
ments laid down in a previous paragraph. It is 
entirely center bearing, there being no end rollers 
at all; by a thorough system of lateral bracing, 
the whole platform is designed to act as nearly 
as possible like a single beam; combined rigidity 
to carry load and flexibility to take up shock is 
provided by the coupled girders and by the center 
bearings and perfect and easy adjustment is 
sought through the ball bearings. In respect to 
the practical success of this construction toward 
the end sought we have the statement of the de- 
signer who expresses his faith from a long experi- 
ence in building turntables. 

It will be noted that the turntable described has 
cast-iron girders, but frequently riveted girders 
of wrought iron or steel are preferred. Fig. 6 il- 
lustrates one of these built a few years ago for 
the Lehigh Valley R. R. This is a 60-ft. table de- 
signed for the Lehigh heavy-grade engine, and 
calculated with the same assumed positions of the 
live load as is described above in connection with 
Fig. 1. The structural details are so clearly shown 
by the drawings that no further description is nec- 
essary. It should be noted, however, that the cen- 
ter bearing for which these girders were designed 
differs considerably from the one illustrated in 
Figs. 3 to 5, but, of course, this does not affect 
the girder design except at its connection with the 
center bearing. 

Fig. 7 is a view of a cast girder turntable of the 
Greenleaf pattern, 66 ft. long and of 120 tons ca- 
pacity. It will be noticed that the ends swing 
clear of any bearings when the table is loaded. 
For the matter from which this and the other il- 
lustrations have been prepared we are indebted to 
the Greenleaf Turntable Co., of Greencastle, Ind. 
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NATIONAL RAILROAD MASTER BLACKSMITHS’ ASSO- 
CIATION. 


The forrth annual meeting was held at the Tremont 
Hcvse, Chicago, Ill., September 1, 2 and 3, 1896. The 
mecting was called to order by President S. Uren (So. Pac. 
Ry.), of Sacramento, Cal., and the Mayor, Mr. George 
B. Swift, welcomed the delegates (who numbered 65) to 
the city. The Secretary, Mr. G. F. Hinkens (St. P. & D. 
Ry.), read his report, showing a membership of 150, 24 
new members having joined at the present meeting. The 
Trzasurer’s report showed the following state of finances: 
Receipts, 1895-6, $464; expenses, $303; balance, $161. The 
President then read his address. 


Report on Forges and Tuyeres. 


The common square or round forge, of brick or iron, is 
good enough for all ordinary blacksmith work. The posi- 
tion of the tuyere, however, varies. Some smiths prefer 
the old style, solid or hollow for water, which is placed 
horizontally in the forge, and through which the blast is 
discharged to the center of the fire. This is not so effec- 
tive in heating as when the blast enters the fire from the 
bottom of the forge, through a square iron blast box, 
which is provided with an opening in the top, fitted with 
a cast-iron grating having from one to four oblong holes, 
3% x 2 ims., the grating with a single hole being large 
enough for very light work. These gratings can be re- 
moved and replaced by new ones, though if the blast box 
is kept clear of cinders and dirt they do not burn out. In 
the bottom of the blast box is a slide, which, when pulled 
out, allows all dirt and cinders to be removed. Such blast 
bcxes or tuyeres are the only kind in use in the Southern 
Pecific shops at Sacramento. 


Mr. Looker (Toledo & Ann Arbor) described a tuyere 
iron vsed in connecticn with the round forge. For a deep 
fire he had a box 12 ins. long, 9 ins. wide, and 5 ins. 
deep, with a double blast, and a long lid to cover it. In 
the center of one lid are two slots, % x 3. ins., and there 
is encther lid with four slots. One lid could be taken off 
and another put on, according as it was desired to get a 
lng or short heat. 

Mr. Coleman (C. & N. W.): We use a common tuyere 
iron with a cast-iron box underneath. We have the side 
Llast at our common forges, and underneath the tuyere 
iron we have the box, which is about 7 ins. square, and 
6 or 7 ins. deep, with a slide in the bottom, and we find 
it very convenient in dumping the fire and saving 


coal. When we come to clean out we do not mix the 
locse cecal with the dirt that drops through. I think we 
save at least one quarter in coal over the old plan of 
shovelling out the fires with the solid bottom. There is 
also a considerable saving in time in cleaning the fires; 
we clean them in from three to five minutes. I use a 
double blast also in the big fire, where we weld frames 
and do large work. 

Mr. Robbins (Fitchburg R. R.): I have been using a 
tuyere having a cone-shaped top, with an oblong hole, 
about 2 x 1% ins., with a ball that works into it, fitted 
with a lever. In the center of the ball is a hole about 
%-in. diameter. When it is desired to run a small fire, 
by bearing down on the lever, it throws the ball up, 
closes the large hole, and allows the blast to circulate 
through the small hole in the ball. At the bottom of 
the tuyere is a clapper, which we lift cut, which allows 
all dirt and ashes that pass down through the tuyere into 
the ask bex to be cleaned cut very readily. The advantuge 
of the cone-shaped top of the tuyere is that all slack and 
cinders 1un off below the outlet of the tuyere, which pre- 
vents all clogging. 


Report on the Best Method of Manufacturing Axles. 


To make a good wrought-iron axle we must have a 
good reverberatory furnace, clean gaseous coal, good scrap, 
steam hammer, suitable tools and the necessary help re- 
quired to do the work. Use such scrap as old archbars, 
bridge plates, bridge rods, small car axles, etc. All scrap 
shouid be milled so that no foreign matter remains upon 
the iron. Cut the scrap into lengths of 18 ins., having 
piling boards cut from any rejected lumber. Also have 
a quantity of some iron that is nearest muck iron, such 
as splice bars, fish plates, etc., well milled and cut to 
lengths as above, and add about 30% of this muck iron to 
eacn pile you put up, well distributed. The slabs will 
not be so dry and there will be less danger of fire cracks, 
as the amount of flux will be greater. In piling your scrap 
use Beattie’s system of piling. 

The iron so piled and worked into slabs and then into 
axles will stand severe tests, as the fibers are entwined 
about each other in such a manner that when the axle is 
completed it seems almost impossible to break it, pro- 
vided the iron has been properly heated. Some of our 
committee favor a two-slab axle, while others favor a 
three-slab axle, but this is a question that will have to 
be left with the railway companies that use them to de- 
termine what material will be best for a car axle; for 
the question of the iron axle and the best method of mak- 
ing it so as to give the best service is a matter of tests. 

A great many of our leading railways have had made 
for their own use a muck bar axle under specifications 
of their own. This axle has proven to be very good and 
has given good service. The question may be asked: “Why 
do they want a muck bar axle?’”’ ‘The answer is that 
we cannot get wrought-iron scrap that is free from steel, 
as there is so much steel in use now by car manufac- 
turers that it is impossible to get miscellaneous wrought 
scrap without there being steel scrap in it. You will 
have more or less soft pieces mixed through the scrap 
pile and it cannot be ~ detected. So. it- will be 
worked and the result will be a weak place inside of the 
slab. The slabs will be piled together, the axle forged, 
and you still have the steel in the axle. If the piece of 
steel gets into a pile of wrought scrap, and the pile is 
worked into a slab, you will find if you break the slab 
that the iron has all been worked into one mass, OF 
changed from a lot of small pieces into one piece, but 
you will find that piece of steel in about the same 
shape or condition as when it went into the pile. With such 
contingencies how can we build an iron axle that will 
stand the M. C. B. test, as was recommended by the 
committee at the last meeting of that association? 


Mr. Mick: In taking scrap iron, old archbars, etc., and 
making slabs out of these, and putting them into the axle, 
they are too homogeneous to make a good axle, and he 
found that it was necessary to put something in there 
to assist this dry iron, and in the manner of piling it 
is intertwined in such manner that fire cracks were out 
of the question, as far as his experience had gone, and 
he had made a good many axles. e 

Mr. Williams (C., A. & C.): He would not test an axle 
in the middle, because that is the best part of it; any- 
where from 10 to 18 ins. from the end is the place to test 
the axle; they always break in that place; he never saw 
an axle break in the middle from actual wear and tear; 
anything that breaks an axle in the middle generally 
breaks up the whole train. 

Mr. Judy (B. & S. Car Co.): To say that axles do not 
break in the center is a mistake; he had seen five axles 
break inside of one week within 3 ins. of the center, sup- 
posed to be first-class axles, both iron and steel. The 
thing is to prepare an axle that will meet the specifica- 
tions of the railway companies; they are the people who 
know whether the axle does the work or not; they dis- 
cover this from tests and trials in service. Axles will 
break in the center and in the journal and back of the 
wheel seat; the companies have found out that the place 
to test them is in the middle or they would not do it. 

Mr. Uren: The center is worked down to a blood red 
heat, and no iron retains its strength until it is worked 
to that heat. The end of the axle is finished at a white 
heat, and then placed in water for the purpose of cooling 
it. Consequentlv, the 5-in. part of the axle has not had 
the same working as the 4%4-in. part, and for that rea- 
son it is more crystalline, and my experience is that 25% 
more axles break at the wheel fit than in the center. Any 
iron finished at white heat is almost useless. 

Mr. Mick: The difficulty arises from the fact that the 
workman does not have the fire bridge in the proper 
shape, and the heat is greater where the wheel fit is than 
it is where the center is, and it becomes fire cracked, and 


after the axle is in service it will break behind the wheel 
because the axle was injured in heating. 

Mr. Burgess (C. & E. J.): It is almost invariably the 
journal that breaks. Car axles when running will get 
overheated and are cooled off with water, and that pro- 
cess goes on, and it is easy to see why the axle breaks 
at the journal, 

Mr. Judy: There are some specifications that call for 
an axle to be made of muck bar. I know of one company 
which requires a piece of bar iron right in the middle be- 
tween two scrap slabs. I do not think you can pile up 
old rails and work them over the hammer and expect a 
good job. 

Mr. Norris: The greatest percentage of steel axles break 
in the periphery. It starts on the outside, and gradually 
breaks down until it comes within an inch of the center, 
and then it parts, and that occurs when the dead weight 
comes on the axle in the stopping or starting. There is 
one thing about steel and iron axles. The M. C. B. re- 
quirements say that an iron axle, 4% ins. center, shall 
stand two blows at 15 ft. and three blows at 10 ft. The 
same axle in steel shall stand five blows without any 
fracture at 29 ft. If the M. C. B. do not know that steel 
is better than iron why do they put such specifications 
for them to fulfill? 

Mr. Fitzgerald (C., M. & St. P.): The experience on our 
road has been that most of the axles break behind the 
wheel seat. The great objection to the steel axles which 
are on the road is that they break off quick, whereas the 
iron axles commence to crack, and the man who exam- 
ines them has a chance to see the cracks in time to take 
the axles out, so as to avoid a wreck. I experimented a 
good deal with scrap last spring, and the result of my 
experiments was that the best scrap to make axles out 
of is old coupling links and some round iron to fill in 
with; it gave the best satisfaction. 

Mr. Robbins: I claim an axle will break where vibration 
ceases and crystalization takes place, which is right back 
of the wheel fit, provided the wheel is forced up on to 
the shoulder. On the train on which I came to Chicago 
they had a hot journal, and when the train stopped the 
journal was red hot; and the trainmen used eight or ten 
pails of water to cool it off, and in running the 200 miles 
the journal was cooled off five times in that way. What 
condition is that journal in to-day? 

Mr. Mould (N. Y., L. E. & W.): I think the day may 
come when we as blacksmiths may say that a steel axle 
is better than an iron axle, but I doubt if we are in a 
position to-day to say so. If a steel axle has been used 
and run its service what is there left in it for the railway 
company? With the iron axle we make almost every- 
thing on the locomotive. What will you do with the old 
steel axles? 

Mr. Uren: We are manufacturing in the Sacramento 
shops 30 axles daily, and have been doing so for the last 
25 years. We make these axles from ordinary scrap. As 
to getting steel into the axle, sometimes, undoubtedly, it 
will get in, but we avoid that as much as possible. The 
percentage of broken steel axles is far greater than that 
of iron axles on our road. 

Mr. Norris: The company which I represent make more 
steel axles than any other in the United States. Some 
railways do not specify what the freight axles shall be 
made of, but only what the passenger axles shall be made 
of. One prominent road in the East says that it cannot 
afford to make any distinction. The only road in the 
country that can afford to make a distinction is a single 
track road, where trains are not passing each other con-. 
tinuously. 


Repcrt of the Best Methods of Constructing and Repairing 
Locomotive Frames. 


In view of selecting the scrap for frame work, can it be 
said that we know the condition of this material, or what 
it cortains, or how often it has been reworked? Very evi- 
dently in most cases it must be an unknown quality of 
material. In the selection of scrap much care should be 
exercised in selecting a good, clear iron free from corro- 
sion to be sheared suitable for piling. Stee] and other 
foreign material should be avoided. In preparing the piles 
for the heating furnace, muck bar iron should be at hand 
and mixed in among the scrap, this will increase the 
an:cunt of slag, making the iron more fibrous. The 
doubled refined iron is still better than the raw muck bar. 
The gccd, sound judgment of a heater is of great import- 
ance, as the properties of the iron in the finished state 
can be rendered useless by the inability of a heater. Like- 
wise with the hammerman; he must understand thor- 
oughly the manipulating of the iron under the hammer 
to obtain first-class welding. The iron should be handled 
as quickly as possible, while in a welding state. The 
hammer should be heavy for shingling purposes, as in the 
blows alone rendered by the hammer depends the com- 
pactness and the welding of the iron; also the removing 
of any unavoidable foreign substance that may be located 
in among the iron. No weld should exist or be recom- 
mended in the construction of a new frame back. The 
frame limbs and braces should be forged at the hammer. 
When the different forgings have been completed at the 
hammer and the forging in question turned over to the 
blacksmith for final construction, too much skill cannot 
be displayed by the workman in welding the different 
parts together. The fires shculd be clean, it being most 
important that every condition necessary for welding 
should be in the highest state of perfection. This requires 
that the iron should be at the right welding heat to obtain 
the required results. A great deal depends, however, in 
the preparing for the weld. The frame back should be V- 
shaped at an angle of 45° or 50°, the limb should be split; 
the angle should be well open in order to secure the union 
at the apex of the angle, and provision be made for the 
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necessary amount of stock required to make the weld. 
The welding should be executed under the steam hammer. 
In all railway shops of importance, repairing locomotive 
frames is a frequent occurrence, and to obtain the neces- 
sary results, skill and good judgment is required on the 
part of those supervising the work. Some foremen may 
be of the opinion that when part of a frame is broken it 
should be cut out and replaced by a new piece. That this 
method is economical and good practice is unquestioned, 
when the frame is not up to the standard dimension, as 
the case may cali for, on account of having been repaired 
or welded previous, or some other defect. But when the 
frame is of full size. it is quite possible to replace it at 
an advantage with less expense and quite satisfactory. 
Very freguertly we have a frame broken through the back, 
the frame being otherwise in geod condition; it is quite 
practical to cut out of the frame a V-shaped section at the 
point of fracture, making provision for the amount of ma- 
terial it will require for welding. The parts should be 
firmly clamped together in view of holding them in the 
proper position. Weld in a piece that has been prepared 
for that purpose, the frame then turned over and the 
Same operation of welding repeated, and, no doubt, if the 
proper care is exercised, the repairing of a fracture of 
this kind will meet with good results. In cases where 
frames are badly bent or kinked, it requires skill to 
straighten them in good shape. To do this, it is ad- 
visable to cut the brace, then the frame can be straight- 
ened to an advantage, and in rewelding the brace, care 
must be taken in keeping the frame straight. 


Report on Furnaces and Fuel. 


The soft coal sand bottom furnace has been discussed 
at a previous meeting, and also the coke furnace, most 
commonly used in railway shops. The usual forging fur- 
naces are only used in large shops, and then mostly for 
axles, shingling or heavy forging. Small shops, as a rule, 
do not haye hammer power enough to operate them eco- 
nomically, as it costs from $19 to $22 per day to operate 
such a furnace, and small shops cannot keep it going. 
Hence, to be economical, the coke furnace comes into more 
general use. This furnace may be improved in having an 
outer wall with 3 ins. space for the circulation of air with 
a few holes 8 or 4 ins. on the side to make it more com- 
fortable to work at. Water jackets and other methods are 
used to serve this purpose, but the double wall is prefer- 
able. As this era of machine forging is advancing, we 
all meet the problem, how are we to keep the machine 
busy? Here is really where the output is gaged. The 
different locations in which we are placed has somewhat 
settled what fuel we will use in the great gas belt, in a 
coal region or oil region. For small furnaces, such as 
bolt forging or bending on car work, oil is the best fuel 
both as to economy and efficiency. Some use compressed 
air to atomize the oil; some only use fan blast of about 
6 to 7 ounces per sq. in.; others use steam as an atomizer. 
The efficiency of oil furnaces is very much improved when 
the blast pipe is brought in contact with the flame after 
it has done its work in the furnace. By this means the 
blast may be heated quite hot, and in that order the oil 
may be conducted along the steam pipe of the steam ham- 
mer. By this method the oil also is heated and becomes 
very fluid. Various methods are also used for conduct- 
ing the oil to the furnace. Some use a pressure of air 
to force the oil to the furnace; if this be done the pres- 
sure should not exceed the blast pressure, as the open- 
ing of the needle valve is so small when high pressure is 
used, it is liable to get clogged up. Gravity is in common 
use, the oil being pumped into a stand-pipe, it being al- 
ways kept overflowing; 10 or 12 ft. high will generally be 
head enough. Oil is also a very suitable fuel for spring 
work. In a spring furnace some prefer to put the burner 
in the side, others on the end, but in either case there 
should be a space of about 6 or 8 ins. from the nozzle 
of the burner to a bevel brick bridge placed so that the 
oil and blast will strike. This will spray the oil, and 
then the course of the flame should not be obstructed by 
square corners, as it will be easily understood that strik- 
ing squarely into a brick wall will stop its heating ca- 
pacity. The flame should have a rolling motion, going 
to every nook inside the furnace and heating it evenly 
throughout. If the burner be placed on the end the same 
bevel bridge of brick is used and throws the oil to the 
roof of the furnace where it strikes a reverse bevel brick, 
throwing the flame down to the bottom of the furnace, 
thence along to the small stack 4% ins. square, 24 ins. 
high, located about 8 ins. from the opening. A furnace 
of this class on spring work will run 20 to 24 hours on 
50 gallons of oil, and can be kept at the proper heat very 
easily. Another very good spring furnace is used on 
spring work on the same principle as the sand bottom 
soft coal furnace, where soft coal is the fuel wished 
for. For flue work oil has also been in use in some places, 
but a small brick fire with feeders for the fuel at both 
sides is better. The mandril on which the flue is welded 
enters the furnace so that we do not require to lift the 
flue out of the fire but only push it through. By this 
method we have a sleeve or thimble to fit the various 
lengths and upset against this and the die of the machine, 
then raising the upper die allows the flue and sleeve to 
pass to the proper position to be welded. In some places 
they mix hard coal with coke, but hard anthracite coal is 
best for this purpose. A certain rolling mill is using gas 
made from an inferior coal, and this works very well. 
They have a producer built about 20 or 80 ft. from the fur- 
nace into which they put this poor class of coal. They force 
the fire by steam, driving the gas from this retort or pro- 
ducer to the furnace, which is a large one, having four 
doors. They run 60 blooms to a heat and 7 heats per day, 
making some 25 tons of finished iron. They get the fuel 
for the cost of freight and by this method they can make 
good iron from fuel that could not be otherwise used. , 


Mr. Judy: I have seen the oil furnaces working as fine 
as possible. They say they are doing double the work, 
and are working the oil with compressed air. I have seen 
them work their bolt machines in Cleveland, where the oil 
is carried to the furnace by gravity; also at Altoona. As 
to the coal furnace, it is nothing more than a reverber- 
atory furnace and works well; but there is more loss of 
time with coal than with oil. The beauty of the oil fur- 
nace is that they can start the furnace and in 20 minutes 
get a hot furnace; whereas coal furnaces have to be kept 
going all night. Gas works well after you get the fur- 
nace hot, but it takes too much time to get the furnace 
hot. 

Mr. Boyle (C., B. & Q.): We have been using cil in our 
furnaces for the last six years; furnaces for heating bolts, 
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and also for bending iron and all shapes ‘or car work. 
We consider them to be much cheaper than either coal or 
ccke. We have an oil furnace which costs from $15 to 
$20, with which we can turn out four to five thousand 
%-in. bolts in ten hours, at a cost of about two cts. 
per hurdred for fuel. For berding arch bars and all otker 
kinds of car work, we use a furnace that was originally 
built for soft coal, Indiana block, that used to cost us in 
the neighborhood of $8 or $10 a day. With the oil we 
can bend five to six hundred archbars for about $2 cost 
of fuel. Our oil burners are of our own construction, and 
cost very little more than the cast iron, with the excep- 
tion of the patternmaker’s time to make the pattern, 
which will do for all the furnaces. The furnace which we 
use for bolt making is constructed with four legs, about 
25 ins. high, the proper height for a man to stand at, 
with a common frog plate, 22 x 54 ins., placed on top of 
the four legs for a foundation body. We have two burners, 
one in each end of the furnace. The furnace is built on 
this frog plate. The front of the furnace has one brick 
standing on end about 9 ins. high. The end of the fur- 
nace where the burners come in has one brick laid flat- 
wise, 4 ins. The back of the furnace has one brick laid 
endwise, and then these bricks are crossed and recrossed 
up to about 22 or 23 ins., with a top of brick laid edge- 
wise, and compressed with a band of iron 3 x % in. lt is 
avery cheap furnace and does not cost much to operate. 


Report on Machine Forging. 


It used to be the rule to forge a piece of work at the 
hammer and then take it to the blacksmith, who would 
Wii and unisn 1t, allowing about 4-1. lor the imacnine 
to take off. For work that has to be finished in a ma- 
chine shop, this is an expensive way of doing work, for 
the very part that the smith took so much pains to make 
smooth and nice is cut off by the machinist, and the 
Smith's nice work is thrown in the bins as scrap from the 
lathe and planes cuttings. All this should, and must be 
done away with if we expect to keep pace with the times 
and keep our shops up to the standard. 

As to locomotive and car forgings, money can be saved 
by the use of machine tools such as steam hammers, and 
with plenty of suitable dies much of the work can be com- 
pleted at the hammer without any blacksmith’s labor. 
such work will include main rods, parallel rods, T-ends 
for frame brace, pedestal caps, cross-head guides, cross- 
head guide yokes, frame clamp and pads, cross frame 
braces, back and front frame braces, solid links, crow feet, 
many boiler brace ends, link hangers, valve ends, etc. 
The majority of these must not go to a blacksmith, except 
when a weld has to be made. Large sized bolt machines 
can be used for much light locomotive forgings. Hy- 
draulic forge machines and drop hammers are used in 
many shops, doing a great amount of work at very low 
cost. 

In car forgings, bulldosers, large bolt forging machines, 
together with steam and power hammer are indispelsabiv 
in producing good, cheap work. In fact, we do not know 
where the work with dies will stop in a car or locomotive 
shop, for every day develops something new. 


At Thursday morning’s session the first business was 
the report of the Committee on ‘‘Tool Steel, Tool Making 
and Dressing.’’ The report was chiefly a discussion of the 
proper method of tempering steel for tools. Concerning 
quality of steel it says: 


We are now getting as good steel as we ever did, but it 
is called upon to do from 25 to 40% more work in ten 
hours than it did formerly. The new machines are now 
built larger and stronger, and run with increased speed, 
from which fact the tool must cut off more metal. 


Mr. Uren presented a supplemental report, in which he 
favored one uniformly good quality of steel for all pur- 
poses. He said: 


We use an enormous quantity of steel; we carry in stock 
from 40 to 50 tons. We are 2,500 miles away from any 
steel manufacturer, and it is impossible for us to get 
special steel for each special job; but if it is a good 
quality of steel it will answer for almost any purpose. 
There are cases where we know ahead what we are going 
to use steel for, such as special sizes of taps, dies and 
reamers, and we use special steel for those purposes. A 
good quality of steel should always be used, and it will, 
in my opinion, answer for almost any purpose. If you 
use good steel in your tools when they are worn out they 
will go into something else. We always work our cold 
steel into something else. 


Mr. Uren’s ideas were combated by Mr. Burgess, who 
said: : 


I would just as soon expect to get one grade of steel to 
answer all purposes as I would to get one blacksmith that 
was equally good at spring-making, tool-dressing, and, to 
carry the thing further, as a frame maker. We have not 
only one, but quite a number of steel makers in this 
country that can turn out as good a quality of steel as 
anywhere on the globe. The American manufacturers 
have reached a point, where if you will tell them the use 
for which the steel is intended, they will send you a steel 
which will do the work satisfactorily. 


After an extended discussion on the report on ‘‘Tool 
Steel,’ in which many differences of opinion were shown, 
the report of the Committee on ‘‘Flue Welding,’’ by Mr. H. 
G. Finn (West Shore Ry.) was then read, as follows: 


On our road we have been butt flue-welding for the past 
year (since June, 1895). We have about 100 engines on 
the road with butt-welded flues, and have not had one 
give out or leak. It is my opinion that it is the best way 
to weld them. We cut the safe ends 6% ins. long off No. 
10 flues. and our flues are No. 12, cut square off. We put 
the safe end on the mandril, with the collar about 3 ins. 
from the end, and they are put in a small furnace. We 
use hard coke. We butt them together, and when they 
get hot enough to stick, give the mandril one sharp blow 
with a 4-lb. hammer. Then it is ready to weld. When 
the heat comes up give the mandril three good blows with 
the hammer and it is welded. Then take it out of the fire 
and swedge it to size. In this way you will make a per- 
fect weld every time, and the flue is full thickness at the 
weld. In this way we can weld 250 flues in ten hours. 
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Some discussion followed the report, two of the mem- 
bers believing that butt welding was not as good as scarf 
welding. We quote the remarks of two members: 


Mr. Judy: It has been proven that a butt-weld with a 
tensile strain is all right, but when it comes to vibration 
it is a question whether it will stand. I believe the butt 
weld will be a failure, but hope not. 

Mr. McLelland: In Colorado, during the past year, we 
have welded 26,000 flues, which cost us, from the time 
they were taken out of the boiler until they were put 
back, an average of 10 cts. each. I went to the shops at 
Horton, Kansas, last Friday. The flues had been pre-~ 
pared for welding. They were scarfed and put together. 
The furnace was there, and machine alongside of it. At 
8:24 a. m. the man who was welding laid a welded flue 
on the floor, and at 9:24 there were 110 more welded flues 
lying alongside of it. The cost of welding flues this month 
in Horton will be 6.02 cts. I am not certain that it is 
what would be called first-class welding, but it answers 
the purpose. There is no doubt that you can weld 100 
flues in an hour and not overwork yourself. The fire can 
be cleaned out in about 20 minutes, and is ready for an- 
other 100. 


On Thursday afternoon the report of the committee on 
“The Best Method of Handling and Disciplining a Shop,” 
H. A. Folk (Pennsylvania R. R.), chairman, was read. 
He said: 


In the first place, you do not want too many rules; 
secondly, do not make any rules that you cannot consist- 
ently carry out or that might place you at a disadvantage 
under some circumstances. Always remember that men 
have hearts and feelings, that they are just as sensitive 
to unkind remarks as you are; hence, it is very necessary 
that when any of your men are taken to task for neglect 
of duty, that you keep your temper. There is nothing 
cuts so deeply into the human heart as when a man is 
corrected for a fault in a kind yet firm manner, unless 
the man is so hardened that he cannot realize his of- 
fense, in which case you have no room in your shop for 
him. Do not argue any question of discipline with your 
men; do not become too familiar with your men; make 
them all your friends, but do not joke with them; many 
are too apt to presume on your friendship and you also 
invite too much familiarity. The employee should be 
made to feel his responsibility; that he is part and parcel 
of the shop and to a certain extent responsible for its 
success. Foremen should grade their men and pay them 
according to grade. If a difference is made and it is 
properly understood it will be an inducement to the in- 
ferior workman to try to improve. In our shop all the 
work is done on the contract or piecework system. We 
have an inspector who approves or disapproves of the 
work and accepts only such as is manufactured properly. 
The balance is thrown back on the workman’s hands and 
is his loss. As a consequence there is very little iron 
spoiled, as men do not care to work without compensa- 
tion. A firm, able, judicious administration will be felt by 
all of your subordinates, and a foreman who embodies 
these three principles is a good executive officer. 


The next report was that of the committee on ‘‘Case 
Hardening,’ John Buckley (Illinois Central Ry.), chair- 
man. The report is as follows: 


We place the work to be case hardened in a cast or 
wrought iron box, putting about 2 ins. of granulated raw 
bone in the bottom of the box, and placing the pieces to 
be hardened about 2 ins. apart, filling in the vacancies be- 
tween the pieces until you have covered them with 2 ins. 
of bone. Then place in the box another layer of work to 
be hardened, and continue in this manner until the box 
is full, being careful to have the work on the top of the 
box covered with not less than 2 ins. of bone; then 
place a cover on the box, and lute with yellow mud or 
fire clay. Then put the box in a furnace or open fire 
(furnace preferred) and subject the box to a strong heat 
from 8 to 16 hours according to the size of the box, and 
the bulk of iron to be hardened. Then remove the pieces 
one by one, clean them with a broom, and chill in clear 
cold water, and then there will be a uniform coat of 
steel on the entire surface from 1-16 to %-in., as may be 
required according to the time it is left in the fire; the 
longer it is left in the fire the deeper will be the coating of 
steel. 

To case harden large pieces of iron, such as guides and 
crank pins, it is not necessary to harden the ends of the 
guides nor the wheel seat end of crank pins. When hard- 
ening guides, we cover the ends with a small piece of sheet 
iron, %-in. thick, then fill the ends of the box with sand. 
The sheet iron will absorb the liquid substance produced 
by the bone. When the guides have been chilled the ends 
will be soft. To harden crank pins we place two pins in 
a box, the wheel seat end of the pins to the end of the 
box, cover the wheel seat collar of pin with yellow mud, 
and fill the ends of box with sand, the center with bone. 
If the pins are large it will require 18 to 20 hours to give 
them a good coat of steel. After the ping have been chilled 
we frequently find them sprung and the surface fractured 
from the effects of being chilled in cold water. We have 
had good results from pins that after being removed from 
the box were cooled off in cold blast; 
case will not be hard, but will have a fine coat of soft steel. 
By this treatment you will not lose any pins, which 
is frequently the case when they are chilled in cold water 
Thos. Sheehan, of Hrie, Pa., patented a process for case 
hardening in 1870. We used it for many years and found 
it a good process when properly prepared. The ingredients 
are: Salt, sal. soda, charcoal, black oxide of manganese, 
black rosin and limestone. We have also used Houghton’s 
hydrocarbonated bone black, and found it a first-class ar- 
ticle. 


The meeting passed a resolution of thanks to the officers, 
superintendents, superintendents of motive 
master mechanics and master car builders of the various 
railroads for their assistance in bringing the master black- 
smiths together; to the Master Car Builder and Mas- 
ter Mechanics’ Associations for their complimen- 
tary action with reference to the Association, and to all 
others who had assisted in making the meeting a success. 

The following officers were elected for the ensuing year: 
President, R. A. Mould, of the Erie R. R.; Secretary and 
Treasurer, Geo. F. Hinkens, of the St. Paul & Duluth R.R. 
Chicago was selected for the next place of meeting, and the 
meeting then adjourned until the first Tuesday in Septem- 
ber, 1897. 
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COMPRESSED AIR FOR POWER is being employed by 
E. D. Smith & Co., who are driving a two-mile tunnel 
for the Metropolitan Water-Works, of Boston, Mass. The 
tunnel is 11% x 13% ft., with four shafts and a portal. 
No. 1 shaft is 40 ft. deep; No. 2 shaft, 118 ft.; No. 3 
shaft, 111 ft.; No. 4 shaft, 58 ft. deep. The entire work 
(including drilling, pumping and hoisting,) is being done 
by compressed air. The air is furnished from a plant 
placed betwen the portal and shaft No. 4. Air is carried 
about half the distance through an 8-in. pipe, then re- 
duced to 6 ins., and afterwards to 4 ins. The air is fur- 
nished by two duplex Corliss engine air compressors, with 
steam and air cylinders 20 x 36 ins., built by the Rand 
Drill Co., which also furnished 24 slugger drills for the 
work. The plant has been fitted with a view to doing 
rapid and economical work on the tunnel. E. D. Smith 
& Co. have also made good progress on the work at Ni- 
agara Falls, where they are sinking a wheel pit 280 ft. 
long, 185 ft. deep, 20 rt™ wide, for the Niagara Falls 
Power Co., the drilling, channelling and pumping for 
which are done with compressed air furnished by a Rand 
duplex Corliss engine air compressor, with cylinders 20 x 
30 ins. 


ELECTRIC TRACTION is to supersede cable traction on 
the Wylie Ave. line of the Consolidated Traction Co. at 
Pittsburg, Pa. The cable was stopped at midnight on Aug. 
26, and then withdrawn from the conduit. The engines 
and driving plant will be taken out. The conduit and 
track construction will be torn up, new tracks laid and 
the street repaved. All this work will be done by Booth 
& Flynn, the contractors. 

+> 

THE AMMONIA MOTOR CAR of the Standard Fireless 
Engine Co. was given a trial recently on the tracks of the 
East Louisiana Ry. Co., at New Orleans, La. The com- 
pany desires to have its motor put in service on one of the 
street railways of the city. 


THE STREET RAILWAYS OF THE UNITED STATES, 
Says the last edition of Poor’s ‘‘Manuel,’’ aggregate 15,- 
956 miles in length, as compared with 13,176 miles last 
year; in five years the gain in mileage has been 6,294 
miles, These lines possess an equipment, so far as the 
‘unsatisfactory statistical returns will show, of 28,154 
passenger cars, 20,777 motor cars, 206 dummies and 28,- 
621 horses. Since 1891 the number of horses in street 
railway service has declined 162,000, or about 80%. Out 
of the above mileage lines aggregating 531 miles failed 
to make complete returns of capitalization, etc. The 15,- 

_ 425,42 miles reporting show a capitalization of $828,547,285 
in stock, and $525,949,928 in bonds; an average of $87,809 
per mile in stock and bonds as compared with an average 
of $60,188 per mile for steam railways. 
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A GASOLINE STREET: CAR has been built at the shops 

_ of the Anacostia Ry. Co., Anacostia, D. C., being fitted 

a with a motor invented by Mr. T. C. Pole, of Washing- 

ton, D. C. The car has two sets of gearing, one for a 

5 speed of six miles and the other for twelve miles per hour. 

The gas engine is of 25 HP. and drives two heavy fly- 

wheels, the engine and flywheels running constantly at 

a uniform speed independent of the speed of the car. The 

4 car weighs about six tons and seats 25 persons. 


&. 
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THE CHIGNECTO SHIP RAILWAY ENTERPRISE is 
being revived in an attempt to have the Dominion sub- 
sidy renewed as a preliminary to raising more funds. 
This subsidy amounts to $170,602 annually for 20 years; 
but as the terms imposed upon the company were not 
complied with, it has been withdrawn by the Dominion 
Parliament. About $3,000,000 has already been expended 
upon the ship railway. 
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THE FIRST RAILWAY IN COREA to connect the port 
of Chemulpo with the capital town of Seoul, 25 miles dis- 
tant, is to be built by an American, Mr. James R. Morse. 
Mr. Morse was one of the first foreigners to enter Corea 
when it was opened to foreign trade in 1882 and holds 
other concessions, for mining, electric lighting, etc. The 
route of the railway has been surveyed by Mr. J. H. Dye, 
also an American, and the estimated cost of the road is 
$1,500,000 in gold. Seoul is only 100 ft. above sea level 
and the chief engineering work upon the line is a bridge, 
1,600 ft. long, across the Han River. Under the terms of 
tge concession the work must be commenced before March 
29, 1897, and it must be finished within two years there- 
after. The concession is for 15 years after opening, and 
it can then be purchased by the Corean government, or the 
concession extended for further periods of ten years. A 
French companv has obtained a similar concession for a 
railway from Seoul north to Wi Ju, on the Chinese fren- 
tier. 
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THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was caused by the collapse of a wooden bridge span 


“in a trestle carrying the Arcata & Mad River R. R., over 


Mad River, near Eureka, Cal., Sept. 18. The train was 
running at very slow speed, as was the custom in crossing 
the trestle. It was an accommodation train, consisting of 
an engine, box car and two day cars, all of which went 
down. Of 20 persons on the train, 4 were killed and 12 
injured, some being fatally injured. It is said that the 
bridge had one pier in the river. 
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AN OIL TANK CAR exploded at Wellington, Ill., Sept. 
10, setting fire to adjacent cars; 25 cars and a grain ele- 
vator were burned. 
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A POWDER EXPLOSION occurred Sept. 11 at the mills 
of the Ohio Powder Co., near Youngstown, O., causing the 
death of two men. 

eS ee 


THE SHAFT OF THE STEAMER “‘City of Worcester’’ 
broke Sept. 10 while the vessel was on its way down Long 
Island Sound, from New London to New York, and the 
steamer had to be towed into port. 


—————E 


A SMALL WATER TANK BURST at Washington 
Heights, one of the sections annexed to Chicago a few 
years ago. The tank formed a part of the water system 
owned by the former town of Washington Heights. It 
had a capacity of 60,000 gallons, was elevated, and ap- 
parently was of wood, as press reports state that ‘‘several 
iron bands burst.’’ 
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A SURVEY OF TWO RESERVOIR SITES, one in Wyo- 
ming and the other in Colorado, was provided for by the 
last Congress. The examination of these sites has been 
placed in charge of Capt. Hiram Chittenden, U. S. Engi- 
neer, St. Louis, Mo. Capt. Chittenden was to confer on 
this subject, on Sept. 10, with Mr. Elwood Mead, M. Am. 
Soc. C. E., State Engineer of Wyoming. The purpose of 
the proposed reservoirs would be to store flood waters 
and thus relieve the lower Mississippi from the danger of 
floods in times of high water and improve its navigation at 
low water. 


A SUIT TO RECOVER DAMAGES for death alleged to 
have been caused by decomposing garbage has been insti- 
tuted against the city of New Albany, Ind., by the widow 
of the deceased. Damages to the amount of $20,000 are 
claimed for the death of the man and the subsequent ill- 
ness of the plaintiff and her three children. A few days 
before the filing of this suit another one was filed by a 
different person to recover $5,000 damages for deprecia- 
tion of property. The garbage in question is reported to 
have been dumped on a vacant lot. 
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THE BARKER DRIVE-WELL SYSTEM, recently pat- 
ented by Delbert L. Barker, says the Providence ‘‘Jour- 
nal,’ is intended to develop water from pipe-wells driven 
into fine sand. The plan includes the sinking of an open 
pipe, larger at the bottom and armed with teeth, by using 
a jet of water under pressure. When a water-bearing 
sand-stratum is reached, the sinking is stopped, but the 
hydraulic washing goes on until a cavity is formed at the 
foot of the pipe. Into this cavity gravel or other coarse 
filtering material is introduced; and as the jet action can 
be continued to enlarge the opening by washing the fine 
sand up the pipe, an artificial filter-bed of considerable 
size can gradually be formed. It is claimed that more 
water can thus be obtained than by the ordinary driven 
well. 


A BASCULE BRIDGE has been decided upon by the 
Board of Aldermen of Brooklyn and the Queens County 
Board of Supervisors as the type of structure to span New- 
town Creek, at Vernon Ave., Brooklyn, N. Y. Various 
plans for bascule, lift and swing bridges had been sub- 
mitted in answer to the advertisements in the columns of 
Engineering News, but no particular plan was adopted. 
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THE EXTENSIVE “FREIGHT TERMINALS of the Il- 
linois Central R. R. at New Orleans, La., are nearly com- 
pleted. The terminals occupy a space of 14 blocks at the 
head of Louisiana Ave., and are built largely on ground 
made by filling in. The plant includes a wharf 1,600 ft. 
long and 100 ft. wide, six miles of tracks, cotton storage 
sheds of 100,000 bales capacity, freight sheds, and a grain 
elevator of 1,000,000 bushels capacity. The elevator is 
83% x 300 ft., and 165 ft. high, supported on 3,000 piles 
45 ft. long, carrying brick piers on which rests the main 
framing of the building. It has two parallel tracks with 
steam unloaders, handling 250 to 300 cars per day, one 
track having seven and the other four unloading legs, 
from which the grain is delivered to the 180 bins. Mr. L. 
L. Dagron is the Resident Engineer for the railway com- 
pany, and James Stewart & Co. are the contractors for the 
elevator. 


A RUSSIAN-AMERICAN MINING AND METALLUR- 
gical Company, says the Philadelphia ‘‘Record,”’ has been 
organized in Russia by Mr. Edmund D. Smith, vice-presi- 
dent of the Russian-American Manufacturing Company. 
This new company is to be conducted largely with 
American capital and entirely under American manage- 
ment. It is called the Nicopal-Mariopal Mining and 
Metallurgical Company, with a paid-up capital of $2,275, - 
000, gold, and proposes to secure control of valuable 
Manganese mines at Nicopal, in South Russia. These 
mines are now under American management, and the ore 
is to be taken to Mariopal, on the Sea of Azoy, where a 
large steel plant will be erected under the charge of H. 
S. Loud, formerly of the Illinois Steel Company. The 
company has already secured the contract for supplying 
144 miles of oil-pipe, amounting to about 10,000 tons, in 
the Caucasus; and to make the delivery in time the com- 
pany has purchased the entire pipe-plant of Morris, 
Tasker & Co., with the exception of engines and boilers. 
This plant is now being shipped to Russia and the pipe 
is all to be delivered next year. The Russian-American 
locomotive works, at Nijni Novgorod, is to be opened as 
a department of the Sormovo Iron & Steel Works, at that 
place. The -plant to be used has been ‘designed by 
Walter F. Dixon, of Paterson, N. J., and Julian Ken- 
nedy, of Pittsburgh, Pa. 

TRADE WITH COSTA RICA is to be fostered by the 
establishment of a consulate in Philadelphia, and Mr. 
Gustavo Niederlein, Consul for Costa Rica, 233 South 
Fourth St., Philadelphia, Pa., notifies us that he will be 
glad to receive two sets of catalogues from manufac- 
turers, together with particulars of terms of credit and 
discount, freight, etc. He will also be pleased to answer 
inquiries as to the character of goods desired, etc. Some 
notes on the Costa Rica Ry. will be found in our issue 
of July 9. 


A TWIN-SCREW ELECTRIC LAUNCH has been built 
at Nyack for John Jacob Astor. The boat is built of ma- 
hogany, and is 70 ft. long by 8% ft. beam, and is 4 ft. 
draft. Two electric motors of 25 HP. each are fed by a 
battery of 480 cells. She was designed by Mr. Mosher. 

THE PIG-IRON INDUSTRY, says the ‘Iron Age,”’ is 
adjusting itself to the late change in conditions, and since 
May 1 there has been a decline in production from 189,400 
tons per week to 130,500 tons on Sept. 1. On Jan. 1, 
1896, 241 furnaces were making 207,481 gross tons per 
week; and on Noy. 1, 1895, the maximum was reached 
with 217,306 tons per week. On Sept. 1, 1896, only 145 
furnaces were in blast. 


———— 
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THE TRANSMUTATION OF SILVER INTO GOLD by a 
chemical or metallurgical process is claimed to have been 
accomplished by Dr. Stephen H. Emmens, the inventor of 
the explosive, ‘‘Emmensite.’? The ‘‘Engineering and Min- 
ing Journal’ of Sept. 5 contains a letter from Dr. Em- 
mens, in which he re‘terates his claim, but gives no de- 
tails as to his methods. The ‘‘Journal’’ thereupon says, 
editorially: ‘‘So far as our knowledge goes there is noth- 
ing yet known that gives any firm ground for a belief in 
the transmutation of the elements; in fact, the tendency 
of scientific investigation seems to lead to the opposite 
conclusion. Neither is there anything in Dr. Emmens’s 
statements that would convince any careful investigator 
that he has succeeded in an de silver into gold.”’ 

ae ES Ss 

THE NATIONAL ASSOCIATION OF STATIONARY 
Engineers is meeting in Cleveland, O., this week, with 
over 400 members in attendance. The association has over 
10,000 members. Its objects are the scientific education of 
engineers and promoting the enactment of engineers’ 
license laws in order to prevent destruction of life 
and property in the generation and transmission of steam. 
It has nothing to do with the subjects of wages, strikes, 
etc. 
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HINGED CONCRETE BRIDGE ACROSS THE DANUBE.* 
(With inset.) 

This bridge, which was designed and built under 
the supervision of Mr. Max Leibbrand, engineer, 
connects the village of Inzigkofen with its railway 
station on the opposite side of the Danube River. 
The traffic being very small, the appropriation 
had been put at the lowest possible limit, and it 
was necessary to observe the greatest economy 
in deciding upon the kind of structure and the 
materials to be used and in designing the struc- 
ture. The condition of the river and river bed was 
not suitable for the use of intermediate piers, but 
the presence of solid rock on the right bank of the 
river and a hard gravel on the left favored the 
adoption of an arch, 

As there were no stone quarries in the vicinity, 
while a factory producing most excellent cement 
was located within a short distance, it was decided 
to build the arch of concrete. Comparative esti- 
mates showed this to be a cheaper construction 
than either a Monier arch, or one of iron alone, 
or of cement blocks. An important feature of the 
design is the placing of open cast-iron links or 
joints at the crown and at the abutments. The 
arch hinged in this manner is statically determin- 
ate, and may be rationally and economically com- 
puted; moreover, any danger through settlement, 
after the falsework has been removed, is elimin- 


VIEW OF HINGED CONCRETE ARCH OVER THE DANUBE RIVER NEAR INZIGKOFEN, 


ated, as are also any secondary strains due to 
changes in temperature or to variations in the 
vertical loading, to which the arch can freely ac- 
commodate itself. 

The following dimensions were adopted: Span, 
43 meters (about 141 ft.) and a rise of 4.88 meters 
(about 14 ft. 4 ins.). There is one roadway, 2.5 
meters (8 ft. 3 ins.) wide, and two sidewalks, each 
0.65 meters (2 ft. 1% ins.), aggregating 3.8 meters 
(12 ft. 6 ins.) as the width between railings. The 
width of the arch proper is 3.6 meters 
(11 sft. 914 ins.) at the crown and _ in- 
creases to 4.6 meters (15 ft. 1 in.) at the 
abutments, thus affording an increased re- 
sistance to all lateral pressures, such as wind, 
high water and ice. The arch ring is 0.7 m. at 
the crown, 1.1 m. at the joint of rupture, and 0.78 
m. at the abutments. The roadway is carried on 
36 small posts standing upon the extrados of the 
arch, except in the middle portion where it is car- 
ried directly on the arch. As shown in the section 
each three of these pillars forms a bent, the two 
outer ones being curved at the bottom on ac- 
count of the greater width of the arch ring; longi- 
tudinally the pillars are joined by arches. On top 
of the abutment are rollers to provide for expan- 
sion and contraction of the roadway structure. 
At the crown joint the wrought-iron handrail is 
connected to a cast-iron post in which it is free 
to move, and at this point the roadway is sup- 
ported on trough plates. 

Without entering into the details of calculation, 
it is of interest to note that the usual method of 
establishing the line of pressure by loading one- 


*Abstracted from ‘‘Zeitschrift fuer Bauwesen,” by O. J. 
Marstrand. 


ENGINEERING NEWS. 


half of the arch ring was not followed in this case, 
but the arch was divided into sections, and the 
effect of concentrated loads at these sections was 
determined. Indeed, the hinged construction de- 
mands this method of calculation, as the problem 
is a determinate one, and the arch cannot be re- 
garded as one elastic mass. 

Construction was started in July, 1895, with 
blasting and excavation for the abutments, and 
the bridge was opened to traffic in November of 
the same year. All concrete used was mixed by 
hand, and the various proportions adopted for dif- 
ferent parts of the bridge are indicated in the 
illustrations on our inset sheet. The bents of the 
lightly constructed falsework were carried on four 
piles each; resting on the cap-pieces of these piles 
Were sand boxes and wedges, as Shown. The plank- 
ing under the arch projected sufficiently beyond 
the face to allow the sideboarding to be braced 
against it. The abutment links were supported 
on saddles bolted to the arch ring of the falsework. 
These saddles served the purpose of resisting the 
thrust of the arch before it had been closed and 
filled in at the abutments. The abutment plates 
were each provided with four lugs and bolts in 
order toholdthem in position during the concreting, 
Before the falsework was removed the lugs were 
knocked off and the bolts drawn out, leaving the 
hinge free to turn on its axis. The crown hinge 


GERMANY. 


was supported on timbers directly over the arch 
planking. 

It is of the greatest importance that the axis of 
each set of links should be in true alinement, and 
perpendicular to the arch, as otherwise it would 
not be possible for the links to turn simultane- 
ously, and secondary strains would arise, render- 
ing the hinge construction useless. Behind the 
abutment links a space of 25 em. (about 10 ins.) 
was left open to admit of the hinge following the 
settlement of the falsework; this space was not 
filled in until the arch was closed. The joints in 
the planking on the face of the arch were caulked 
with gypsum, and the interior surface covered with 
brown paper. The model of the arch ring, formed 
in gypsum, was then screwed on, and the whole 
coated with shellac. The planking below the 
arching was left rough, except for a space of 20 
cm, next to the face, this strip being treated sim- 
jlarly to the front. Before concreting was com- 
menced the falsework was loaded at the crown 
with the links and a number of sandbags, ag- 
gregating 40,000 kg. (about 88,200 Ibs.). On Aug. 
29 the concreting of the arch was started at the 
abutment links. The material was placed in sec- 
tions boarded off perpendicular to the line of 
pressure, and from 1 to 1.3 m. long, and tamped in 
horizontal layers. The arch thus consists in reality 
of a number of concrete blocks of that length 
which, however, through the speedy progress of 
the work were most completely united. The con- 
creting was advanced from both sides towards the 
joint of rupture; here a space of 1.2 m. was left 
open and work continued beyond this space to- 
wards the crown, the loading placed on the false- 
work being gradually removed. The open spaces 
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at the abutments, and at the crown, were then 


closed, and finally those at the joints of rupture 
while concreting the spaces at the abutments. 
The end plates were supported on set screws, the 
strength of which was sufficient to withstand the 
slight thrust of the uncompleted arch, but not 
that of the arch when unsupported by the false- 
work. In this manner it was insured that the 
joints distributed the pressure over the whole sur- 
face, and not merely at the points of support. 

The abutment piers were built next, and finally 
the pillars and arches supporting the roadway. 
On all visible parts of the bridge a layer of colored 
cement and sand from 10 to 15 em. thick was put 
in simultaneously with the concrete and closely 
united to it. 

Immediately after. the roadway was completed 
and five weeks after closing the arch the false- 
work was removed. The settlements at the crown 
and at the abutments were closely observed from 
time to time by means of the apparatus shown in 
the illustration. The total settlement at the crown 
amounted to 32 mm., about 114 in., estimated at 
a temperature of 20°C. This was up to Feb. 10, 
1896, the bridge in the meantime having been 
subjected to a test load. The roadway plates were 
covered with asphalted felt, 14-in. thick, upon which 
was a layer of sand 4 ins. thick, then gravel, 3 
ins. thick, which was finally.covered with a thin 
layer of sand. The roadway is drained in the 
center and the water carried down the first row 
of pillars from the abutment. The total amount 
of concrete in the bridge is 634 cu. m.,or about 830 
cu. yds, The amount of cast iron in the hinges is 
about 33,000 lbs.,and the whole work was executed 
at the estimated amount of 22,310 M., about $5,310. 
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ANTI- FRICTION JOURNAL BEARING FOR RAILWAY 
CARS. 
. Among the various mechanical improvements in 
the design of railway rolling stock which the ever 
present inventor is suggesting for use, “improved’’ 
journal bearings are perhaps as seldom seen as 
any. Nevertheless, such devices are occasionally 
brought to our notice, and in the accompanying 
cut one of the latest ideas in this. direction is il- 
lustrated. This bearing, according to the invent- 
or’s statement, is to be given a trial by a promi- 
nent western railway, and is also of interest as ex- 
emplifying the persistent attempt to extend the 
ball bearing to new uses, with which engineers 
have become familiar during the past two years. 


It may be noted that the trail of the bicycle can 


be seen in the design, the inventor having been 
engaged in the manufacture of wheels and hay- 
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ing developed his jcurnal from suggestions ob- 
tained in that work. 


The device illustrated consists of a hardened 


steel collar A keyed securely to axle; collars B* 
and B* movable longitudinally on axle, but made 
to rotate with axle by means of a feather or key, 
and collars Ct and C’, which are confined loosely 
within the oil box and separated from B! and B? 
by a series of rows of balls. The collar D is 
screwed on to the axle, and forms one of the bear- 


ing surfaces, and is the adjusting nut by which | 


all looseness or play may be taken up. This collar 
is locked in position by means of a washer KE, con- 
taining a feather, which prevents it from turning 
on the axle, and F a lock nut. 
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used to prevent this nut from coming clear off 
the axle in case it should accidentally work loose. 
The oil box is made in two pieces, which are held 
in position by the jaws of the pedestal. and may 
be readily removed by jacking up the car body 
14-in. The box is tight, and, it is stated, wastes 
no oil, as there is barely enough used to allow 
the balls to pass through it at the lowest point in 
their revolution around the axle. Hardened steel 
balls of 1 in. diameter are used. The collars are 
also made of a high carbon steel, carefully tem- 
pered, and their bearing surfaces are turned at 
an angle of 45 to the axis of the axle. This is 
done to eliminate all sliding friction between balls 
and collars, as it brings the axis of the balls par- 
allel to that of the axle around which they rotate. 
The inventor, Mr. W. M. Shumway, of Chicago, 
lll., states that the cost of this bearing is but lit- 
tle more than that of the ordinary journal bearing. 
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NOTES OF A TRANSCONTINENTAL TRIP. 
(Editorial Correspondence.) 
it: 
Union Pacific Ry. 


This line deserves celebrity for its position as 
one of the two great railways chartered by Con- 
gress to extend the railway system of the country 
to the Pacific coast, the other line being the Cen- 
tral Pacific Ry. In 1862 the U. S. government 
passed an act granting to these railways subsi- 
dies of bonds and lands to aid in the construction 
of a railway and telegraph line from the Missouri 
River to the Pacific Ocean, and it is much to be 
regretted that in both cases the debt thus incurred 
has resulted in clouding the history of the rail- 
ways by financial embarrassments and by contin- 
ual contests between the companies and the gov- 
ernment. The Union Pacific Ry. was given 12,800 
acres of public land per mile of road, and a sub- 
sidy in government bonds at the rate of $16,000, 
$32,000 and $48,000 per mile, the total amount be- 
ing $27,226, 512 for 1,033 miles. The time fixed for 
the completion of the road was July 1, 1876, but 
as a result of the vigorous prosecution of the work 
the line was opened on May 10, 1869, simul- 
taneously with the completion of the Central 
Pacific Ry. The original main line extends from 
Omaha, Neb., through Cheyenne, Wyo., to Ogden, 
Utah, 1,034 miles, but numerous branches, feeders 
and additional lines were built until the entire 
system aggregated a very considerable mileage. 
Of late years, however, owing to the financial 
troubles, many of these lines have been turned 
over to other companies, the latest line thus lost 
being that of the Oregon Railway & Navigation 
Co., the main line of which forms a northwest 
connection from the Union Pacific Ry. to Portland, 
Ore. This has lately been put under the control of 
a reorganized company. In 18938 the system op- 
erated had an aggregate length of 8,564 miles (in- 
cluding 982 miles of water lines), while the present 
operated mileage is4,442 miles. Westof Ogden may 
be seen the partly completed grade of the line built 
by the Union Pacific Ry. before Ogden had been 
decided upon as the junction point with the Cen- 
tral Pacific Ry., and when each company was 
straining every nerve to build as much mileage as 
possible in order to increase its subsidy. 

The line has a good track, its standard rail be- 
ing a 70-lb. rail which closely resembles the Am. 
Soc. C. E. section of that weight, but having top 
corners of 34-in. instead of 5-16-in. radius, The rails 
are laid with square, suspended joints, spliced with 
40-in. bars and six bolts, but Mr. Geo. H. Pegram, 
M. Am. Soe. C. E., the Chief Engineer, is not in 
favor of such long bars. Burnetised ties of moun- 
tain pine and hemlock were at one time exten- 
Sively used, the company having a plant of its own 
at Laramie, Wyo. The treated ties, however, 
lasted only about two or three years longer than 
untreated ties (8 years for the former as against 
6 years for the latter), while they cost 14 cts. 
more, in addition to which there was the cost of 
transporting the ties to the treating plant and then 
back to the distributing point. It has, therefore, 
been concluded that it is cheaper and more 
economical to use untreated ties, but protected by 
metal tie-plates, and these plates (of the Servis 
and Goldie type) are now very extensively used. 


A new spring rail frog has been designed by Mr. 
Pegram for use on this road, the special object in 
view in the design being to provide ample strength 
and security without unduly increasing the weight, 
as an increase in weight not only increases the 
cost but is also very likely to interfere with the 
easy working of the movable parts. The frog pos- 
sesses many good features and costs from $3 to $12 
less than those submitted by manufacturers. This 
frog will be illustrated in a later issue. Rigid frogs 
have but a short life on this road, averaging only 
one year, while in some cases they are cut out in 
two months by the pounding of heavy freight 
trains,and the pounding of the wheels of heavy cars 
in express trains of 12 to 16 cars, running at 60 
miles an hour. These trains are hauled by power- 
ful engines of the eight-wheel and ten-wheel types, 
and a notable feature of the locomotive equip- 
ment on this road is the use of the diamond stack 
and short smokebox instead of the cylindrical 
stack and extension smokebox which have been 
almost universally adopted within the past few 
years. This is referred to more fully below, and 
further detailed particulars will be published sep- 
arately in a later issue. A number of bridges have 
been recently renewed with heavier structures, 
and in many cases the work of erection has been 
carried out with exceptional rapidity. The com- 
pany is now rebuilding the bridges across the 
Weiser River, 400 ft. long, and across the Payette 
River, 270 ft. long, and a bridge of 172 ft. span 
across the Bear River on the Oregon Short Line. 
These are new steel bridges on stone piers taking 
the place of old wooden bridges on pile piers. 

In regard to the express trains on this railway, 
above mentioned, it may be noted that our foreign 
friends, while admitting that good track and high 
speeds do exist on some of our main eastern lines, 
are very apt to assume that our western railways 
have tracks largely composed of mere streaks of 
rust and that the speeds are about equal to those 
of a wagon train or a prairie schooner. It would 
probably surprise them very considerably to find 
trains on the UnionPacific Ry. (as on many other 
main western roads) with 12 to 16 cars, many of 
these being heavy sleeping cars, running easily 
and steadily hour after hour over an excellent 
track at a speed of 50 to 60 miles per hour. Yet 
this is a daily regular experience. 


Locomotive Smokestacks and Smokeboxes. 


On the railways of the eastern states the 
straight smokestack and extension smokebox are 
now almost universally adopted, and the diamond 
smokestack and short smokebox are practically 
obsolete and looked upon as representative of an 
antiquated practice, while the old balloon stack for 
wood-burning engines ‘s almost forgotten,although 
both these latter forms of stack are in use to 
some extent on old engines and branch lines. It is 
therefore somewhat surprising to find on reaching 
the Union Pacific Ry. that the diamond stack and 
the short smokebox are the standard types and are 
found preferable to the straight stack and ex- 
tension smokebox. The reason for this is partly 
in the character of the coal used and partly in the 
arrangement of the exhaust nozzles. The fuel is 
alight friable lignite, very apt to throw sparks, to 
check which a deflector and netting in the enlarged 
top of the stack is found much more effective than 
a netting in the smokebox, while the low nozzle 
used with the former gives better results than 
the high nozzle used with the latter. The form 
of smokestack has a wide and somewhat shallow 
top very different from the ordinary deep, en- 
larged top of the old diamond stacks. Lest it may 
be supposed that the Union Pacific Ry. uses old 
and antiquated engines with the old style of front 
end construction, it may be said here, that the 
road has a very fine equipment of modern engines, 
which have a fine appearance and do splendid 
work, as will appear from some further details 
which will be published separately from these 
notes. It might, perhaps, be thought that this 
particular detail of practice is due to local ideas 
and prejudices, rather than to actual conditions, 
but both forms of stacks and smokeboxes have 
been tried, with results as above noted. A few 
weeks later I found exactly the same conditions 
existing on the Western Division of the Can- 
adian Pacific Ry., and sought an explanation 


from Mr. Cross, the Master Mechanic of this divis- 
ion, who is located at the Winnipeg shops. It 
seems that this road obtains lignite from Leth- 
bridge, a semi-anthracite (really a bituminous) 
coal from Canmore, and anthracite from Anthra- 
cite, all these places being in the province of Al- 
berta, on the eastern slope of the Rocky Moun- 
tains. The bituminous coal is used west of Can- 
more, and on the Western and Pacific divisions, 
and there the engines have straight stacks and ex- 
tension smokeboxes. 

The lignite is used east of Canmore, from 
Gleichen to Winnipeg. Most of the engines burn- 
ing the Lethbridge coal, or lignite, have diamond 
stacks, though it is also burned on some engines 
having straight stacks. The engines with diamond 
stacks have stacks of the old style, with a deep 
enlarged top. These engines with diamond stacks 
have a low exhaust nozzle, set below the tubes, 
and any sparks are driven against the de- 
flector cone in the stack (not against the 
netting) again and again and are churned up 
with the steam, until dead, while any live sparks 
which may finally escape through the netting are 
nearly dead and are not blown far away, so that 
even in dry weather there is little danger of their 
setting fire to grass, etc., beyond the plowed fire- 
guard along the right of way. With a straight 
stack and netting in the smokebox extension a 
high nozzle is required, and being above the tubes 
and netting it creates a suction tending to draw 
the sparks through the netting, and any sparks 
which do get through are then blown high out of 
the stack like rockets. Reference has been made 
above to the balloon stacks of wood-burning en- 
gines, and the sight of a heavy express train on the 
Southern Pacific Ry. drawn by two powerful ten- 
wheel engines having huge balloon stacks and 
tenders piled high with wood, is particularly strik- 
ing to eyes accustomed mainly to the engines of 
eastern railways. In another issue I expect to 
give further particulars, with illustrations, of 
western practice in regard to smokestacks and 
smokeboxes. 


Omaha to Denver. 


After a few hours spent in and around Omaha, 
I continued my journey westward, leaving at 3.30 
p.m. (July 3), on the Pacific Express, which leaves 
Chicago (Chicago & Northwestern Ry.) at 10:30 
p. m., for San Francisco, by way of Omaha, Neb.; 
Denver, Colo., and Ogden, Utah. This was a very 
heavy train, but hauled by one eight-wheel engine. 
In crossing Nebraska one notices the rich-looking 
country and the great number of trees planted in 
groups and rows on the roads and farms, these 
trees (mainly poplars) being evidently intended as 
wind breaks and snow protections. At Julesburg 
the train leaves the main line of the Union Pacific 
Ry. and turns south over the Union Pacific, Den- 
ver & Gulf Ry. to Denver, which city was reached 
at 8:10 a. m., July 4. 


On this latter line, in the vicinity of La 
Salle, are shifting sands, extending for great 
distances, the sand gradually covering and 


killing all vegetation and trees. It also en- 
croaches on the railway, and portable fences, 
like snow fences, are used to protect the line, 
especially in cuts, but these seem to be of on- 
Iy very temporary use, being soon surrounded 
and buried. The sand must be worse than snow, 
for it is continually giving trouble, while snow 
only occurs during a few months of the year. A 
mixture of snowdrift and sand-drift in a railway 
cut would be a very awkward thing to handle. 

Mr. T. F. Dunaway, General Superintendent 
of the Union Pacific, Denver & Gulf Ry., states 
that they are troubled with sand drifting for a 
distance of about eleven miles, between mile posts 
119 and 130, on the Julesburg line. This sand 
comes from a formation lying to the north of the 
line. High north winds blow the grass from ex- 
posed parts and drift the sand towards the track. 
It being a cattle range, the tramping of cattle to 
and from the river, for water, prevents vegetation 
from growing and keeps the sand stirred up so 
as to be easily moved by the wind. To prevent its 
covering the track, it is treated much in the same 
way as snow, by building snow fences to catch 
the sand. It is necessary to change the fences 
(which are 6 ft. high) once a year. 

All along this part of the route, and from here 
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on at intervals all the way to San Francisco and 
up to Portland, one sees the jack rabbits and the 
prairie dogs or gophers in abundance, and they 
furnish endless amusement, besides recalling to 
mind the pictures in the old railway guides. The 
gophers are pretty little furry animals, not unlike 
yellow squirrels, and in some places the entire 
landscape is dotted with the mounds of sand which 
mark the mouths of their burrows. They usually 
scurry away when the train approaches.but occa- 
sionally one will sit up on the far edge of the ditch 
or on one of the mounds,and watch the train atten- 
tively or chatter excitedly at it. These little fel- 
lows are amusing enough, but the jack rabbits 
are still more so, and it must be-a particularly 
sour or grim passenger who is not moved to ex- 
hausting laughter by their performances. The 
rabbits are not unlike large hares, sandy-brown 
and white in color, but with abnormally large and 
sensitive ears (hence the name jackass or ‘“‘jack’”’ 
rabbit). One of these fellows will sit immovable 
near the fence while the train approaches, and 
just as it is opposite him he will throw up his 
ears in alarm, and go off through the sage brush 
like the wind, with a nervous hopping and leap- 
ing action that will send a car load of sedate pas- 
sengers into hysterical and breathless laughter. 
One begins almost to believe in Mark Twain’s 
statement about a jack rabbit he saw from a train 
and which ran so fast that “long after he was out 
of sight we could hear him whiz.” 


Denver, Colo. 


The general appearance of this city is very at- 
tractive, as it has fine buildings, wide streets 
which are well paved and well cleaned, and an 
abundance of parks and trees, all of which show 
to advantage in the bright clear atmosphere. It 
is situated at an elevation of 5,195 ft. above the 
sea level and has a population of about 150,000. 
The city has a remarkably clean and neat ap- 
pearance, and there is a general air of substan- 
tialness and prosperity, although at the present 
time business is universally said to be dull. The 
best stores certainly excel those of New York 
in their general appearance and style, and in the 
artistic display of goods. The residence district 
has numerous large and handsome houses, and a 
specially noticeable feature is the beautiful con- 
dition of the lawns, due to an almost continual 
use of lawn sprinklers and a frequent use of 
lawn mowers. Among the handsome public build- 
ings are the city hall, the Arapahoe County court 
house and the new capitol. The latter stands on 
the summit of a hill and is a very fine structure, 
built entirely of Colorado products and manufac- 
tures. It is not yet quite completed. Some of the 
public school buildings are quite imposing struc- 
tures, and in one of them is the city free library. 
The union station is a handsome stone building, 
at the side of the tracks, but has no train shed 
and: no covered platforms between the tracks. 
In fact, this condition is found so frequently at 
new station buildings (as at Denver, Pueblo and 
Ogden) that one is led to wonder whether the ar- 
chitects purposely omit these shelters for fear of 
spoiling the view of the buildings. This station 
was completed in 1894. 

There is a very complete system of street rail- 
ways, extending far out into the suburban dis- 
tricts, and most of the lines are operated by elec- 
tricity, some of which have replaced cable lines, 
the conduit system remaining undisturbed. Com- 
bination cars, partly open and partly closed, are 
extensively used on the cable lines, and the grip 
cars of these lines have track brakes, 

In walking through the residence streets one 
wonders at the beehive-shaped structure of brick 
plastered with cement which stands near the front 
fence of every front yard or garden. Ideas of a 
new system of individual garbage cremation begin 
to occur, until on inquiry it is learned that these 
are thereceptacles forashes,theashes being thrown 
in at the open top and periodically shoveled 
out by an ash collector through what looks like a 
furnace door at the bottom. The position of Gar- 
bage Commissioner is held by a woman, Mrs. Mary 
Pickerell, who is said to be a very smart woman 
and a very alert garbage commissioner. Denver 
has other public offices held by women, including 
thatof City Treasurer,and,as far as could belearned, 


the results of this have been highly satisfactory, 
the women being good managers, well informed as 
to their duties and are not apt to dabble in muni- 
cipal “rings” or to go into politics to the neglect of 
their municipal duties. Women and bicycles go to- 
gether a good deal in these days, and so it may be 
appropriate to note here the very extended use of 
the bicycle by women and men in this city. They 
ride to and from business; they go shopping and 
calling, and they go from place to place about 
the city in ordinary daily pursuits, where in New 
York they would either walk or take a car. This 
very general use of the bicycle is due largely to 
the finely paved streets, many of which have as- 
phalt paving. 

The organization of the municipal engineering 
department is somewhat peculiar. There is a city 
engineer, but he is in charge only of grades and 
street line surveys. There is, however, more work 
in this than might be supposed, as the city covers 
a considerable area, only a part of which has as 
yet had the street lines and grades officially laid 
out. Nevertheless the office may be abolished in 
two or three years, as by that time all work will 
have been done and all information recorded, un- 
less the city again extends its limits by taking in 
more of the suburban districts. At present there 
are two field parties at work, each consisting of 
four men, with a light wagon to carry tools, monu- 
ments, stakes, etc. The sewer and paving work 
are under the supervision of the Board of Public 
Works, which has its own engineer. 

Among business firms there was a general com- 
plaint of hard times and lack of orders. This was 
partly due, no doubt, to the present general and 
widespread depression of trade, accentuated by the 
period of depression to which this country is sub- 
jected every four years in consequence of the 
uncertainty arising from the presidential cam- 
paign. These adverse conditions are made even 
worse, by the mistaken (though sincere) ad- 
vocacy of the free silver policy which is now 
causing so much trouble. Of course, people living 
in a silver state, where a boom in silver would 
mean a certain activity in mining, may be ex- 
pected to be prejudiced in favor of this particular 
metal, but this is a very narrow way of looking 
at the financial question, and it must be said that 
the arguments heard for ‘‘free silver’? were 
neither convincing nor based on good or broad 
grounds. Considering that the silver production 
amounts to only about 4% of the total mineral 
products of the country (ranking with lime and 
building stone) it is not easy to see why this min- 
eral should be given more attention and assistance 
than the other 96% in value of mineral products. 

Colorado Fuel & Iron Co.—This company has its 
general offices at Denver, and its steel works, rail 
mills, ete., at Pueblo, 120 miles. south, while it 
also operates extensive mines of anthracite and 
bituminous coal. The pipe mill makes cast-iron 
pipe of 4 and 6 ins. diameter, but in view of the 
growth of water-works, increasing demand for 


water-works supplies, and the high cost of 
freight, it would seem to be a _ good time 
to put in a plant for the manufacture of 


larger sizes of mains. The rail mill has turned 
out large quantities of rails for western rail- 
ways, the present average demand being for rails 
of 70 and 75 lbs. per yd. They are said to be 
higher in phosphorus than is usually allowed, but 
to have proved to be good wearing rails, which is 
owing partly to the comparatively slow methods 
of manufacture. Some of the older rails for the 
Denver & Rio Grande R. R. had 0.13%. phos- 
phorus, although not more than 0.09% is now al- 
lowed. The company’s Bessemer steel works were 
closed down about the middle of August, throwing 
some 400 men out of employment, and the follow- 
ing statement was issued by the president, Mr. J. 
D. Osgood, in regard to this action: ) 

All rail orders are filled, and the present unsettled busi- 
ness and financial condition of the country prevents therail- 
ways from buying rails for renewals, and all new enter- 
prises are held in abeyance. All the other departments of 
the company’s works at Bessemer are in operation, and 
will be continued so long as we can find a market for the 
products. Whenever new rail orders can be secured work 
will be renewed at the iron mines and blast furnaces. This 
action was taken without consultation with or suggestion 
from the directors or stockholders. 


The American Water-Works Association is to 


hold its next convention at Denver, in 1897, and 
will certainly have very much of interest to exam- 
ine in the extensive water supply system of that 
city, as will be seen by some notes made during a 
partial inspection of the works in company with 
Mr. Charles A. Allen, Chief Engineer of the Den- 
ver Union Water Co. These notes are too lengthy 
to be inserted here, but will be given separately 
in a later issue. In about two years the city will 
be supplied entirely by a gravity system, except 
for two high-service pumping systems on high 
summits. The system includes many miles of 
wooden stave pipe (with cement lined tunnels at 
summits), a large storage reservoir or lake, a 
sand filtration plant, etc., while the company also 
owns and operates ranches purchased with their 
water rights. There is a Venturi meter on the pipe 
line, with automatic recording apparatus, and 
among the proposed works is a large masonry dam 
in a mountain canyon to form an extensive res- 
ervoir, 


Colorado Springs and Manitou. 


At 7p. m. on July 7, I left Denver by the Den- 
ver & Rio Grande R. R. for Colorado Springs, 
taking the New Mexico express (narrow gage), 
which runs through to Santa Fe, N. M. About 
teh miles from Denver is Fort Logan, a large 
U. S. military post which is just now a special 
center of attraction from the fact that Custer’s 
cavalry is now stationed there. For some 30 miles 
the line runs along the plain, close to the slopes 
of the mountains, and then begins to ascend 
the Divide, reaching a summit at Palmer Lake, 
7,237 ft. above the sea, and then descending to 
Colorado Springs, 75 miles from Denver, which 
was reached at 9.51 p. m. 

This city is a most delightful place for rest 
and recreation, being 5,995 ft. above sea level, 
and having a wonderfully clear, invigorating and 


bracing atmosphere. The population is about 
17,000. The streets are 100 ft. wide, and 
the avenues 160 ft. wide, and, with the 


exception of the few main business blocks, are 
almost all lined with good-sized trees, while Ne- 
vada Ave., the main street, has two rows on each 
side and two in the middle. Rushing and splash- 
ing streams of cold mountain water run through. 
the irrigation ditches on each side of the street, 
there being usually a turfed strip between the 
sidewalk and the ditch. These ditches are mainly 
lined with plank, and have laterals extending 
to the gardens of the houses, plank gates being 
provided so that the water may be shut out of the 
laterals except for the length of time during 
which the owner is authorized to take water. Where 
new lawns have been made, the water is some- 
times allowed to flood the entire lawn, to a depth 
of 1 or 2 ins., in order to thoroughly soak the un- 
derlying earth. Besides this system of garden ir- 
rigation, however, there is an almost universal 
and continuous use of lawn sprinklers, with the 
result that the houses stand amid beautiful vel- 
vety lawns and have their grounds rich with 
flowers and plants. In marked contrast to this 
richness are the occasional unoccupied and un- 
improved lots, on which the grass is a pale yellow 
and grey, burnt and scorched from the heat of the 
sun and the lack of water. This, on a small scale, 
is illustrative of the great changes which have 
been gradually wrought by irrigation, transform- 
ing what was practically a desert into a fertile and 
productive land. The great heat of a summer 
day is not oppressive, owing to the dryness of the 
atmosphere, but nevertheless on such a day the 
sight of the profusion of green and foliage and 
the sound of the rushing irrigation streams are 
most refreshing. The roads are well macadam- 
ized and kept in good condition for driving. The 
business blocks are substantial and of good ap- 
pearance, and here, as at Denver, one is struck 
by the handsome appearance of the stores and ~ 
the artistic way in which the goods are displayed. 
The water supply is obtained from mountain 
lakes on the slopes of Pike’s Peak, and extensive 
works (including a long pipe line and a tunnel 
6,000 ft. long, driven by electric drills) are now 
in progress for supplying water for domestic and 
power purposes, but as the present system and 
the new works were described and illustrated fully 
in Engineering News of Aug. 27, no further men- 
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tion thereof need be made here. The work is under 
the supervision of Mr. H. I. Reid, City Engineer. 
The city is close under the mountains, the most 
conspicuous peak, from certain points of view, 
being the celebrated Pike’s Peak. 

The city is rather inaptly named, since it has no 
springs, the springs being at Manitou, five miles 
distant. This is on a branch line of the Denver & 
Rio Grande R. R., but there is also an electric 
line, which, with its frequent service of cars 
takes the bulk of the traffic. The Colorado Mid- 
land Ry. has both Colorado Springs and Manitou 
on its main line. The early train on the Manitou 
branch is an accommodation train,and has the en- 
gine placed between the passenger cars and the 
freight cars. At the intermediate stations it 
pushes the freight cars onto a sidetrack, leaves 
those for the station, and then after backing out 
goes on up the main track to couple up to the 
other cars which are tobe taken on,these cars hav- 
ing been switched onto the main track in front of 
the train. From the cars may be seen a portion of 
the ‘“‘Garden of the Gods,”’ with the curious isolated 
blocks, columns and masses of bright red rock, 
which are styled statues, pillars, cathedrals, ete. 

Manitou, with a population of 1,800, is a pleas- 
ure and health resort situated on the slope of the 
mountains, 6,324 ft. above sea level, and is a very 
pretty place, populated mainly by tourists and in- 
valids. Numerous springs of mineral water (soda 
and iron of various compositions) occur here, and 
at the largest there are pavilions where persons 
can sit and listen to the bands or stroll around 
and purchase photographs and various mementos 
of their visit. The most attractive spring to per- 
sons in good health (who taste nauseous waters 


' merely in order to say they have tasted them) is 


the great Manitou soda spring, where soda water 
far superior to any of the manufactured varie- 
ties, bubbles up in a large basin or shallow well, 
and is distributed in glasses by the genius of the 
spring, in the form of a small boy clothed in every- 
day costume with the addition of a pair of high 
rubber boots. On the street may be seen men, 
women and children carrying bottles to be filled 
at the overflows from the springs. A large pro- 
portion of these bottles were made to contain 
various alcoholic liquids, and are not elsewhere 
carried openly in the streets. At Manitou, how- 
ever, these suspicious-looking bottles are carried 
about in broad daylight with no attempt at con- 
cealment, the owners being conscious of the inno- 
cence of the contents, and therefore heedless of 
appearances. It was cynically suggested, how- 
ever, that possibly the whiskey had been emptied 
into a jug and that the appropriate soda water 
was being carried home to impart medicinal prop- 
erties to the mixture. 


Pike’s Peak Rack Railway. 


At the upper end of the main street of Manitou 
and at the terminus of the electric railway, is the 
Station of the Manitou & Pike’s Peak Ry., the 
celebrated rack-rail line, which has been fully de- 
scribed and illustrated in Engineering News. It 
was built in 1889-1890. This line attains an ele- 
vation of 7,518 ft. in a length of about nine miles 
(47,992 ft.), having an average grade of 16% and 
maximum grades of 25%, and the summit being 
14,147 ft. above sea level. The sharpest curves are 
of 16° (or 859 ft. radius). The scenery is most 
grand and picturesque, especially as seen from 
some of the long grades benched out of the side of 
the mountain, while the views from the summit 
are beyond descripton. It is, however, not such a 
thrilling ride in some respects as that up the old 
Mount Washington Ry., for the latter, though by 
far the shorter and reaching only to 6,293 ft. above 
sea level, has heavier grades and a number of long 
high trestles, while it is built among grim-looking 
grey and black rocks. The Pike’s Peak line has no 
trestles and only four short plate girder bridges, 
and the rocks and scenery are of a more cheerful 
color and character than those of the White 
Mountains. As is well known, the Pike’s Peak 
Ry. has the Abt rack-rail system, with double 
rack bars (the teeth of which are lapped or stag. 
gered lengthwise of the track), while the Mount 
Washington Ry. has the old ladder rack of the 
Marsh system, which is erroneously known in Eu- 
rope as the Riggenbach system, The teeth of the 


rack-bars show very little wear beyond a slight 
burr on the top of the up-grade face, indicating 
the flow of metal under pressure. 

The running track is laid with 40-lb. rails, hav- 
ing square three-tie joints spliced with 38-in. 
angle bars and six bolts, but owing to the creeping 
of the rails some of the joints are now suspended. 
There are 18 pine ties to a rail length, and a row 
of planks is laid on the ties on each side of the 
rack-rail, the planks being double spiked to each 
tie. The ballast is of disintegrated rock, shouldered 
out beyond the ends of the ties. The track requires 
constant attention, and there are two. section 
gangs, one of eight men and one of five men. The 
track gages are marked for the position of the 
rack-rail. There is not now much trouble from the 
creeping of the track, the banks having become 
consolidated and the anchorages having come to a 
heading. Near the Halfway House were seen the 
works for the Colorado Springs water supply 
plant, above referred to, and a view taken at this 
point was shown in Engineering News of Aug. 27. 
At the summit is a stone building containing a 
refreshment room and a room full of souvenirs, 
but there is no hotel accommodation. A few small 
patches of snow were seen in crevices of the rocks 
at the summit. An example of great carelessness 
was noted near one of the water tanks, where 
ashes had been dumped and shoveled outside the 
rail in a pile so high and so near the track that 
the big end of the main connecting rod on that 
side struck full into the heap of ashes. None of the 
men seemed to take any notice of this, however. 
Each train consists of one long four-wheel car, 
seating 50 passengers, and a Baldwin four-cyl- 
inder compound locomotive, having cylinders 9 x 
22 and 15x22 ins., four main carrying wheels 2554 
ins. diameter and two double pinions, 2214 ins. 
diameter, for the rack. The engine has a two- 
wheel truck under the cab. Its weight is 45,850 


Ibs., with 383,200 lbs. on the driving wheels. 
The cars have rack opinions for’ braking 
purposes. The engine pushes the car up 
the mountain, and is not coupled to _ it, 


the contact between the engine and .car consisting 
of a vertical roller on the front of the engine 
bumper beam bearing against a horizontal roller 
on the rear of the car platform. The speed is low, 
the up trip occupying 1 hour 50 minutes and 
the down trip 1 hour 30 minutes, with five inter- 
mediate stops on each trip. An interesting device 
seen at the Halfway House was the “toboggan” 
or “go-devil’” on which a man occasionally de- 
scends the line, sliding on the rail and having a 
wedge brake gripping the rack-rail. I have seen 
such a device used on the Mount Washington 
Ry., the descent being made at terrific speed. 
(To be continued.) 
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THE PECOS VALLEY IRRIGATION SYSTEM. 
By L. B. Howell, M. E. 


The valley of the Pecos River in southeastern 
New Mexico is the site of an irrigation system 
having at present under its operated canals some 
200,000 acres of land. The source of water supply 
is the Pecos River, across whose bed two dams 
have been thrown, as shown by Fig. 1, designed 
for an aggregate storage capacity of 3,900,000,000 
cu. ft. The smaller dam, situated six miles above 
the city of Eddy, was built in 1889-90. A brief 
description of this dam was given in Engineering 
News of May 17, 1890. The principal dimensions 
of the structure were as follows: Length, 1,040 ft.; 
greatest height above bed-rock, 40 ft.; top of dam, 
30 ft. above floor of headgate channel. The dam 
was rock-filled, having on its up-stream side a 
rough wall of rock laid with the slope of % to 1. 
Outside of this wall earth was placed to a slope 
of 2 to 1. This surface was protected by rip-rap- 
ping. The slope was afterwards changed to 3 to 
1, the original earth facing being washed out. 
On the down-stream side the limestone filling was 
allowed to take its natural slope, 1 to 1. Fig. 2 is 
a general view of the dam and Fig. 3 is a cross- 
section of it, as rebuilt. 

At the eastern end of the dam, at right angles 
to it, was cut a rock channel, containing, respect- 
ively, at its end and side the headgates of the 
canal and the spillway gates for discharge into 


the river below the dam. Fig. 4 is a view taken 
from the dam at a point near its east end, showing 
secondary headgates, and two spillways. The main 
headgates are 4 ft. wide by 8 ft. high, sliding in 
vertical guides artd operated by screws from a 
platform above. The upper spillway, Fig. 5, con- 
tains 31 gates, 5 ft. 4 in. in width by 7 ft. 2 ins. 
in height. These gates, when open, discharged at 
13 ft. above floor of headgate channel, and when 
closed, discharged at 10 ft. below top of original 
dam. Fig. 6 shows the details of a spillway gate, 
with its releasing apparatus. Each gate is hinged 
to swing horizontally and is unlatched by a blow 
on the vertical releasing rod. When the gates are 
to be closed, the water is diverted by flash-boards, 
dropped above the gates. Below the main head- 
gates is a set of secondary gates for diverting the 
water through the lower spillway, which is 61 ft. 
wide. At the west end of the dam, a spillway, 200 
ft. in width and having no gates, was cut in the 
rock. It discharged water at 7 ft. below top of 
dam. 


A feature of the construction was the tunnel or 


Fig. 1.—Map of Pecos Valley Irrigation System, Eddy, N. M. 


scour channel piercing the dam at a point near its 
eastern end, and at a depth of 9 ft. below the 
headgate channel floor. A gate was placed at the 
upper end of this scourway and was operated by 
a vertical screw 36 ft. in length. 

It will be seen from the above description of the 
dam, that its safety depended entirely upon the 
ability of the spillways to keep the water below 
its crest. No attempt was made to build a struc- 
ture able to withstand anoverflow. In August, 1893, 
a heavy flood caused the destruction of the dam, 
because of the insufficiency of spillway capacity. 
The water rose steadily, despite the heavy flow 
through the spillways, and finally poured over 
the dam, quickly carrying it away. In rebuilding, 
the height of the dam was increased 5 ft. and its 
length to 1,135 ft. Its cross-section is shown in 
Fig. 3. The capacity of the west spillway was in- 
creased by cutting it down 8 ft., and widening it 
to 240 ft. A second rock spillway on the west was 


Fig. 3.—Cross-Section of Lower Dam, as Rebuilt. 


added, having a width of 800 ft. Both now dis- 
charge at 15 ft. below top of dam, at the same 
level as the upper spillway at the eastern end of 
the dam (gates closed). The scourway was found 
to be of no value and was removed in the rebuild- 
ing. The present dam forms a reservoir of 300,000,- 
000 cu. ft. capacity, at the level of the top of the 
upper spillway gates. 

In 1898 was commenced the second and larger 
dam. Following the windings of the Pecos, it is 
situated eleven miles above the lower dam. It is 
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similar in construction to the latter, but of greater 
length and height, the dimensions being, respect- 
ively, 1,835 and 56 ft. As in the present lower 
dam, the top is 85 ft. above the floor of the head- 
gate channel. Water is diverted into a rock-cut 
1,100 ft. long, through headgates, and back into 
the river bed, which serves as a channel leading 
to the lower reservoir. The upper end of the ‘rock- 
cut channel and the headgates are shown by the 
view, Fig. 7. The headgates are six in number, 4 
ft. wide by 8 ft. high. At present water is stored 
to a depth of only 18 ft. above floor of headgate 
channel. This level will, however, eventually be 
raised to 25 ft., or 10 ft. below top of dam. A 
long earth embankment in continuation of the 


16 ft. wide. Laterals are cut in at frequent inter- 
vals and cover the whole area eastward from the 
canal to the river, a distance which reaches a 
maximum of about five miles. 

Distinct from the system of reservoirs and 
eanals described above, but under the same man- 
agement, is the ‘““Northern” canal, carrying water 
to the town of Hagerman and the vicinity. This 
canal derives its supply from a group of springs 
situated near Roswell, 90 miles north of Eddy, and 
-forming the source of the Hondo River, a tribu- 
tary of the Pecos; no storage is attempted. The 
flow is diverted into the canal by a small dam 
and continues southward a distance of 38 miles, 
varying from 120 to 300 cu. ft. per sec. during the 


latter in methods of irrigating. Telephonic con- 
nection is maintained between the offices of the 
company and all parts of the system, including 
the two reservoirs. 

The storage capacity of the two reservoirs is 
sufficient to supply all the land under the present 
length of southern canal, as it is gradually placed 
under cultivation. In all but four. months of the 
year, March, April, May and June, the storage 
is not now drawn upon, the natural flow of the 
river being sufficient for the demand during the 
remainder of the year. An extension of the sys- 
tem will involve the construction of other reser- 
voirs at several points in the Pecos. The first one 
to be undertaken would probably be situated be- 


FIG. 2.—VIEW OF LOWER DAI FROM THE SOUTHWEST. 


dam on the west, was built along the shore of 
the reservoir. At present it contains a spillway 
400 ft. wide, which discharges at the 18-ft. storage 
level, or 17 ft. below top of dam. The capacity at 
the 25-ft. level will be 3,600,000,000 cu. ft., 8,100 
acres to be submerged. = 

The lower reservoir has its outlet in a single 
canal, the first section of which, following the east 
bank of the Pecos, 3.2 miles, has the following 
dimensions: Forty-five ft. wide on the bottom, 
with 7 ft. banks, having a slope of 1% to 1; ca- 
pacity, 400 cu. ft. per sec. At the end of the first 
section, the caral branches, the main portion con- 


FIG. 5.—VIEW OF UPPER SPILLWAY AT LOWER RESERVOIR. 


tinuing southward, and a smaller ditch leading 
in a wide bend to the east of Eddy, as shown on 
the map accompanying, Fig. 1. The latter is op- 
erated at present for a distance of four miles and 
is completed for 16 miles. Its capacity is 150 cu. 
ft. per sec. The main branch is in operation as 
far as the point marked (A) on the map, 31 miles 
below the lower reservoir, its width on bottom 
varying section by section from 380 ft. at the point 
of junction with the “East Side’ canal, to 15 ft. 
at its terminus. The grade of the canal is 1144 ft. to 
the mile throughout. The Pecos River is crossed 
on a wooden flume, 468 ft. long by 25 ft. wide. 
The Black River, 28 miles below the reservoir, is 
crossed on a similar structure, 1,028 ft. long by 


rainy season. The grade of the canal is 1 ft. per 
mile. Nine-Mile Creek is crossed on a wooden 
flume 830 ft. long by 25 ft. wide. Felix Creek is 
a dry, rocky bed, except in periods of heavy rain- 
fall, when it becomes a stream of considerable 
width. An earth embankment 1,000 ft. long and 
23 ft. high is thrown up across the river bed. It 
acts aS a dam and as the lower bank of the 
canal. In each end of the embankment is cut a 
weir 10 ft. deep through which flood waters es- 
cape. The waters of the canal spread out into a 
small lake at this point, there being no upper 
bank. The same plan is followed in crossing a dry 


stream at a point on the southern canal, except 
that a single weir is cut in the center of the em- 
bankment. . 

When subjected to irrigation, the soil of the 
Pecos Valley is found to be exceptionally fertile. 
Fruits, grains, vegetables, all thrive. The land 
under the canals is controlled by the Pecos Irriga- 
tion & Improvement Co., whose headquarters are 
at Eddy. Water is brought to the. boundaries of 
the farm by the company, all ditches outside being 
maintained by it. Each section of the canal is in 
charge of a “ditch-rider,’’ whose duties consist in 
the maintenance of canal and laterals, the super- 
vision of the supply to the farmers, and, in gen- 
eral, the rendering of assistance and advice to the 


FIG. 4.—VIEW OF SPILLWAYS AND SECONDARY HEADGATES, LOWER DAM. 


tween the two present reservoirs, aS shown on the 
map by dotted lines. Two other sites have been 
located, one near Red Bluff, and the second above 
Riverton, Tex., a canal to be taken out at the 
latter point. 

For the information contained in the above de- 
scriptions, the writer is indebted to L. H. Bartlett, 
Superintendent of Water Service of Pecos Co., 
Eddy, N. M. 

OS + 
TESTS OF FIREPROOF MATERIAL. 

A test of the Roebling fireproof construction sys- 

tem for floors and partitions of bui'dinss was 


FIG. 7.-ROCK CUT CHANNEL BELOW HEADGATES AT UPPER RESERVOIR. 


made in New York on Sept. 8, under the supervis- 
jon of the Department of Buildings. This system 
has wire netting embedded in cement or concrete, 
the floors having the netting in the form of an 
arch between the lower flanges of the floor beams, 
and sometimes having a flat ceiling composed of 
a layer of netting attached to the flanges of the 
beams and covered with cement and plaster. The 
system was described and illustrated in our issue 
of July 18, 1895, and May 14, 1896, and is being 
introduced by the John A. Roebling’s Sons Co., 
117 Liberty St., New York city, this firm having 
already applied it in several large buildings. 

A small steel skeleton building was erected on a 
vacant lot at 82d St. and Western Boulevard, hav- 
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ing grates for the floor, and having the roof 
formed of the Roebling arched and flat-ceiling 
construction, besides which there were two parti- 
tions extending from the walls. The fires were 
lighted at 11:10 a. m., the temperatures inside the 
structures being recorded by a Uehling & Stein- 
bart pyrometer (Eng. News, Nov. 14, 1895), and 
ranged as follows: 


Degrees. Degrees. 
AOR Ge leles ae cls cscs REM DIE INOOMM" ceiele cle) cleie's'« otelsiare = 1,990 
SAME ay oiasisetets O00 | L201 De Misieciaiivisssce® 2,000 
PORTAL, Bases kien ¢e 3 ORME Octal ps lca camels dieis vie is 2,025 
MRHENE TS Gaekles a sce cte's Smee ck SO aaMer ere :s cals rele lance, 2,050 
RE ty ee Pers atajenes os) 3s ERO ED IOL Ste OSS ieiches os eich 2,100 
PETER oie 0. d'e ere Stats ONT be OD Ma tn lasaunreyone «nial siece 2,125 
pa, el halen ey Latin, hensrseis ie ore i 2,150 


About12:45adetachment fromthe fire department 
extinguished the fire, using a single hose, the prin- 
cipal damage done being the falling of plaster 
from the wire, leaving the netting exposed, though 
the concrete above it still carried the load of 
pricks piled upon it before the commencement of 
the tests. One partition, with a single sheet of 
netting, had collapsed and was nearly stripped of 
its plaster covering; while the other, with two 
sheets of netting, though distorted and cracked 


Fawcett Ventilated Fireproof Building Co., Ltd., 
whose main offices are at 448 to 450 Bourse, Phila- 
delphia. This system was illustrated in Engineer- 
ing News of April 9, 1896 (page 235, Fig. 8). Steel 
beams are used a uniform distance of 2 ft. apart. 
Terra cotta lintels of a hollow cross-section are 
supported on the lower flanges of the beams in 
such manner that the under side of the lintel is 
about 2 ins. below the beam. An air space is 
thereby formed between the lower flange of the 
beam and the base of the lintel. Above the lintel 
the space is filled in with concrete. 

The test was made in a brick building erected 
for the purpose, on a lot at the corner of 68th St. 
and Ave. A. The building was 14 ft. x 11 ft. in- 
side, by 10 ft. high. The roof was formed of the 
Fawcett floor, f-in. beams being used, running 
lengthwise of the building, and the floor being 
designed to carry safely 150 Ibs. per sq. ft. A 
small chimney was placed at each of the four 
corners of the roof and a grating was fixed near 
the bottom, covering the whole inner area. The 
ceiling was made of common plaster laid directly 
on the bottom of the lintels, which were grooved 
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FIG. 6.—DETAILS OF SPILLWAY GATES. 


was still practically a partition. Some of the ceil- 
ing plaster fell from the wire during the fire, and 
some was knocked off by the stream of water 
from the fire hose. 

In another brick building, 10 x 11 ft., with half 
the roof formed on the Roebling system and the 
other half being 10-in. hollow tiles, all set be- 


tween 10-in. I-beams, a fire was lighted in the 


same way, and maintained from about 11:07 a. m. 
to 12.30 p. m., when it was extinguished by the 
firemen. On each of these floor arches was a load 
of bricks of about 9,000 lbs. on a space 4x4 ft., 
but neither arch showed signs of collapse, though. 
some of the netting of the Roebling arch was ex- 
posed by the falling off of the plaster. 

After the structure had cooled down the Build- 
ing Department examined the structure to note 
deflection of iron work and any other interesting 
facts connected with the test. It was then as- 
certained that the iron beams supporting the floors 
over which was placed the safe load of 150 Ibs. per 
sq. ft., had not deflected, or at least the deflection 
was so small that it was imperceptible on the 
readings of the level rod. It was also found that 
the partitions had buckled through having been 
placed directly under the iron beams of the floor 
above and fastened to the brick wall below. There 


was no chance for expansion and the buckling 


was a necessary consequence when the heat caused 
the iron in the partition to expand. Some of the 
intermediate studs in the partitions were buckled 
in the form of an S. Im one case, where no flat 
ceiling and air space were used, the wire netting 
of the arch was practically destroyed, but the iron 
and concrete of the floor are considered amply 
strong to carry any safe load, so that in a building 
there would be no need to rebuild the floors be- 
cause of the destruction of the netting. In the 
other building the Roebling floor is said to have 
shown no deflection, while the flat floor showed a 
deflection of about %-in. The floors will shortly 
be tested to destruction by loading. 

“A similar test was made on Sept. 10 of the sys- 
tem of floor construction manufactured by the 


with dovetails so as to retain it. Several cords of 
wood were placed on the grates, some kerosene 
was sprinkled on it, and the fire was lighted at 
9.33 a. m. By 10.30 the pyrometer had reached 
1,850° F., and the maximum temperature of 2,200° 
was recorded at 10.50 a. m, At 11.10 a. m., the wood 
having partly burned out, the temperature had 
gone down to 2,000°. The walls of the building 
had by this time cracked badly from expansion 
of the brick on the inside. More wood was put in 
between 11.20 and noon, but the temperature 
could not be brought higher than 1,850°. When 
the maximum temperature of 2,200° was reached, 
the roof, which had been loaded with brick on the 
two central panels to 150 Ibs. per sq. ft. had 
sagged down about 4 ins., due apparently to ex- 
pansion of the lower flange of the beams by the 
great heat. At 12.20 p. m. water was thrown into 
the building by the Fire Department, the stream 
of 60 lbs. pressure being directed against the ceil- 
ing. When the building had been cooled suffi- 
ciently to allow persons to enter it was found that 
the only damage done was the sagging of the 
beams, the removal of most of the plaster, and 
the breakage of the base of several of the lintels. 
The concrete above the lintels remained in place. 
On Sept. 11 the test was continued without fire, 
by adding to the load on the two central panels of 
the roof up to 600 lbs. per sq. ft. without any 
further damage being visible. During the fire test 
the fire did not break through the roof at any 
point, and the upper surface remained so cool that 
the hand might be placed upon it. 


$$ 


TELEPHONE WIRES IN WATER-WORKS TUNNELS AND 
SUBMERGED PIPES. 


The importance of prompt means of communica- 
tion between points on water-works systems sep- 
arated by water, like intake cribs and pumping 
stations is obvious. Telephonic communication is 
maintained at two places of which we know, Chi- 
cago and Vancouyer, B. C., and doubtless at some 
others, 


The extent of this sort of telephonic communica- 
tion in Chicago is stated in the following letter 
from Mr. John Ericson, Assistant City Engineer, 
written on Sept. 4, 1896: 

_The old Chicago Ave. crib, the Four-Mile crib and the 
68th St. crib are the only ones so far connected with 
telephones. The wire to the Chicago Ave. crib is laid 
in the tunnel and the one to the Four-Mile is also laid in 
the tunnel. The latter cable was laid part of the way by 
means of hoisting engines and wire rope, but this being 
found to be a slow and expensive way, the balance of 
it was laid by men carrying the cable through the tun- 
hel. This cable has been in good condition since laid in 


The one to the 68th St. crib was laid by means of 
hoisting engines and wire ropes placed on both the in- 
termediate and the outer cribs. This cable worked sat- 
isfactorily for a few months, when it gave out entirely. 
As it was impracticable to make any repairs to the cable, 
a new cable was laid on the lake bottom to the crib; this 
cable is now being used. At Lake View there is no tele- 
phone connection as yet, but a cable similar to the one at 
68th St. will probably be laid from the pumping station 
on the bottom of the lake to the crib in the very near 
future. 

The telephone cables at Chicago consist of three 
wires insulated and wound with hemp, apparently 
tarred hemp, and then wound with a cover of 
metal wire of about the size of a telegraph wire. 

At Vancouver a telephone was laid in a sub- 
merged pipe in a manner which cannot be set 
forth to better advantage than by the description 
of the work, kindly sent at our request by Mr. 
Thos. Tracy, M. Can. Soc. C. E., City Engineer of 
Vancouver, as follows: 

The pipe through which our telephone cable was laid 
was of cast iron, 12 ins. in diameter, with flexible joints, 
and was put together on ways on the north side of Bur- 
rard Inlet and pulled over by means of steel cables from 
capstans on the south shore. In order to lessen the strain 
on the joints a steel cable, 114 ins. in diameter, was placed 
in the pipe and cinched up tight at each end. When the 
pipe was in place on removing this cable a No. 16 wire 
was attached to the end and drawn into the pipe. 

When ready to put the telephone cable in, the No. 16 
wire was replaced by a No. 6 galvanized wire and by this 
the cable was drawn into the pipe. 

The cable used was a No. 12 copper, insulated, covered 
with lead and braided on the outside. The strength of it 
was barely sufficient to stand the strain of pulling in 1,600 
ft. in length. For a greater length a stronger cable or a 
steel armor on it sufficient to stand the pulling strain 
would be necessary. 

If the distance be not too great a line with a number 
of floats, decreasing in size from the front, attached 
throughout the length would probably answer. The line 
could be changed until one was in sufficiently strong to 
haul the cable. 

I would suggest that an additional smaller (loose) wire 
be drawn in so that in case of a breakage in the hauling 
wire or cable the whole of the work would not have to be 
gone over, 

At Toronto, Ont., the laying of telephone.cables 
in the submerged pipes across the bay has never 
been attempted, but telephone service to the island 
is maintained. Mr. E. H. Keating, M. Am. Soc. C. 
E., City Engineer of Toronto, describes this ser- 
vice as follows: 

Our telephone service to the caretaker’s residence on 
Toronto Island and the island pumping station is main- 
tained by means of a submerged cable across Toronto 
harbor. We also have an electric alarm bell at the main 
pumping station in the city which indicates the limit to 
which the water is allowed to be drawn down at one of 
the connecting cribs across the harbor. This service 1s 
also operated by means of a submerged cable. 

It was once proposed to place a telephone cable 
in the water intake tunnel at Cleveland, while the 
intake was in use, but Mr. M. E. Rawson, Chief 
Assistant Engineer of the Department of Public 
Works, informed us that the project had not been 
earried out, but he considered it feasible to do so. 

We have been unable to find any other instances 
of laying telephone wires in submerged pipes or 
in water-works intake tunnels. Telephone service 
along pipe lines is maintained in several instances, 
notably in connection with the water supply of 
Covington, Ky., and Newark, N. J. 

Oe 

A PHOTOGRAPHIC SURVEYING CAMERA is said to 
be used with advantage in India, which photographs on 
the same plate with the picture the magnetic bearing of 
its central vertical plane. This camera is mounted on a 
tripod, with leveling screws, and turns on its axis on 
a horizontal plate with a graduated rim, permitting hori- 
zontal angles to be read when desired. On the top of the 
camera-box is a level and a telescope, with an arm for 
taking vertical angles. The vertical cross-wire of the 
telescope bisects the ground-glass screen of the camera, 
A second vertical wire inside the camera is on the same 
vertical plane; and the shadow of this second wire is 
shown upon the plate when developed, making the center- 
line of the picture. Behind this second wire is a compass, 
mounted on a rack inside the camera, by which it can be 
made to just clear the plate when a picture is taken. 
The graduation of the compass card is carried out on a 
vertical strip of translucent material through which the 
light passes to the plate, thus photographing the compass 
bearing on the plate. A horizontal wire is also photo- 
graphed on the plate, showing on the picture the true 
horizon, when the instrument is properly levelled, 
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The classic definition of civil engineering in the 
article on “The Artistic Element in Engineering,” 
in our issue of Sept. 10, was ascribed by the au- 
thor to Telford, as is usually done, but Prof. Mar- 
vin writes us that he has learned that Tredgold 
was really the author of that definition. 


+ 


The tests of fireproof floors which are now be- 
ing made by the Department of Buildings of New 
York city, will, it is expected, lead to an im- 
portant increase of knowledgerespecting thesafety 
of the so-called fireproof high buildings. The credit 
for the inauguration of this series of tests is due 
to Mr. Howard Constable, M. Am. Soc. C. E. He 
has for the past year or more been studying the 
subject of fireproof flooring and the methods of 
testing, and has induced a number of manufac- 
turers to construct samples of their flooring and 
turn them over to the Department of Buildings 
for test, according to methods which he has pre- 
scribed. The present building law of New York 
city prescribes that the spaces between all iron or 
steel floor beams in fireproof buildings shall be 
filled with common brick or stone arches, or with 
“sectional hollow brick or hard burned clay, porous 
terra cotta, or some equally good and fireproof 
material.”’ Mr. Constable’s object is to construct 
a terra cotta floor which when loaded with its 
full allowed or safe load shall withstand an intense 
fire for several hours, and then a stream from an 
ordinary fire engine without being destroyed or 
letting its load fall through. When it has been 
found that a floor of the ordinary terra cotta 
construction, of sufficient lightness, reasonable 
cost and good appearance, can be made to stand 
such a test, then a standard of endurance under 
test will have been reached to which all the newly 
proposed styles of flooring will have to conform 
before they can be allowed by the Building De- 
partment. 


Our present knowledge concerning the strength 
and fire-resistance qualities of different floor con- 
structions is exceedingly imperfect. Probably less 
is known by architects and structural engineers 
regarding the safety of floors than of any 
other portion of a building. In Mr. Constable’s 
earlier tests of strength of floors he found factors 
of safety ranging all the way from 1% to 20. The 
relative cost of the steel beams in a floor, as com- 
pared with the terra cotta or other filling has 
caused some builders to go to an extreme in in- 
creasing the spans between beams, thus greatly 
increasing the risk of destruction by fire, even 
though there may be ample strength in the ab- 


sence of fire. It is to be hoped that the tests now 
in progress will, among other things, lead to the 
establishment of rules which will fix the maximum 
spans for floor sections, and of standards of work- 
manship for the terra cotta or other filling 
material. 


+ 


The tearing up of asphalt pavements for the lay- 
ing of subway, water and gas pipes, and for sewer 
connections, is one of the knottiest problems with 
which the public works departments have to deal. 
Builders have a right to these connections which 
cannot be abridged, and corporations obtain rights 
for street disturbance which the city authorities 
find it difficult to combat. While it is usually 
made compulsory to obtain a permit for such work 
and the parties are compelled to restore the pave- 
ment in kind after the break is made, the filling 
put in almost invariably settles in time and the 
street surface sinks with it, leaving a long hollow 
in the pavement. The attempt is now being made 
in several large cities to appeal to the pockets of 
the offending parties by making the cost of repairs 
as excessive as is reasonably possible, in the hope 
that this cost will discourage any but the most 
necessary openings. Brooklyn has just framed a 
regulation requiring not only a proper refilling and 
ramming of the trench, but also the laying of 8 
ins. of Portland cement concrete under the paving 
surface. It is expected that this concrete will 
bridge the opening and prevent surface settlement 
even when thefilling beneath doessink. Butthenew 
regulation also adds most materially to the cost 
and nature of the repairs and tends to place this 
work in the hands of experienced and responsible 
men, rather than to divide it, as now, among many 
contractors. Incidentally it may be mentioned that 
New York city charges $4 per square yard for 
opening an asphalt pavement, with a minimum 
charge of $16; and $8 for the first yard of granite 
pavement—and $4 for each additional yard. The 
city of Philadelphia charges $13 for a permit to 
open an asphalt pavement, and increases this 
amount to $18 between Dec. 1 and March 1 in 
any year. 


In commenting upon horseless carriages, the 
“Horseless Age,’’ of London, states that it does 
not believe that any fairly satisfactory vehicle 
of this type has yet been produced, and gives its 
reasons as follows: The experiments in France 
and elsewhere prove that light-oil engines can be 
used for purposes of locomotion,in this connection. 
But no vehicle has yet been designed to burn 
heavy oils without producing a disagreeable smell. 
The carriages which have made successful runs 
burn petroleum spirit, benzine or naphtha; mate- 
rials which necessitate the storage and carriage 
of a highly inflammable liquid; which does not 
comply with the laws usually in force, and would 
make trouble with the insurance companies. The 
man who is called upon to invest about $1,500 in 
one of these carriages will properly demand that it 
be safe, odorless and free from vibration, or com- 
fortable. And the trials of horseless carriages so 
far made prove that these conditions cannot be 
secured; in other words, the horseless carriage is 
not yet a commercial success. Those interested in 
the design and operation of these carriages, from 
an engineering point of view, are well aware of 
these defects, and are striving to remedy them; 
but others who believe that a finality has been 
reached and that investment in every horseless 
carriage scheme that presents itself is a short and 
sure road to profit, would do well to await further 


developments, 
Aas ae 


For some time past engineers in this country 
have been receiving circulars, inviting them to 
invest in the shares of the “Civil Engineers Ex- 
ploration Syndicate, Limited,’ of London, and 
these papers eloquently set forth the advantages 
of this connection. Engineers are told that mem- 
bers introducing business to the syndicate, in the 
form of patent processes, concessions, contracts or 
other enterprises relating to the business of an 
engineer, will be entitled to a bonus of ten per 
cent. from any net profit derived by the syndicate. 
Throughout the documents the name of the In- 
stitution of Civil Engineers figures prominently, 


"and the Council of that body now issues a cir- 


cular letter to its members stating that this use 
is unwarranted by any official action of that 
body, and it disapproves of the formation of any 
such syndicate or company because it believes 
that such a combination among its members, for 
the purposes set forth, would be undesirable in 
the true interests of the profession. The chief ob- 
jections we see to any such organization are that 
any one can join its ranks, without reference to 
previous experience or character, and the tempta- 
tion is held out to weak engineers to indulge in 
what is properly termed unprofessional conduct. 
On the one hand, subscription to the shares con- 
stitutes membership and enables any designing 
or unprincipled party to participate irf its opera- 
tions, or, perhaps, to direct them in time. On the 
other hand, the interest of the syndicate in a 
patent process, for example, is made the interest 
of every member of the syndicate, and the tempta- 
tion is at least strong to recommend the adoption’ 
of this process regardless of the true demands of 
engineering conditions and. unbiased professional 
opinion. An engineer is also often necessarily in- 
trusted with the preliminaries of very important 
business enterprises, the divulgence of which, in 
advance of the interests of its promoters, may be 
made a subject of barter under the terms of the 
syndicate’s prospectus. Happily, the trust thus 
reposed in the engineer is very seldom betrayed; 
but the self-respecting engineer will carefully 
avoid placing himself in a position where he could 
possibly be suspected of so doing. Channels are 
already open for doing legitimately all that the 
syndicate proposes to do, and with the Council of 
the Institution of Civil Engineers we believe that 
such an organization as is proposed is opposed to 
the true principles and best interests of the pro- 
fession of engineering. 
a BD 


THE RELATIVE SIZE OF THE TRADING WORLD IN 
1860 AND IN 1896. F 

Reduction in time and cost in the transport of 
goods are the two important factors in promoting 
international trade, or even an exchange of commo- 
dities between different parts of the same country, 
Both of these items have been enormously re- 
duced within the last thirty years; and the rela- 
tive distances between trading centers have de- 
creased to such an extent, as compared with the 
available means of a generation ago, that the 
world may be said to be much smaller now than 
then. For all trade purposes San Francisco, at the 
present time, is about as near to New York as St. 
Louis was in 1860, and the events and issues of 
all nations, political, commercial and financial, 
are known to us almost as soon as they happen. 
The forces at work within this period have tended 
to unite the various divisions of the earth to such 
an extent that anything seriously affecting one 
part must be felt throughout the whole; and 
this unity of interests should be taken into consid- 
eration in any attempt to deal with problems 
brought about by a universal and radical change 
in conditions. 

The law of trade is a natural law of supply and 
demand that expands with the facilities for manu- 
facturing and exchanging goods; and the causes 
that operate and produce effects in a limited field 
will extend over a wider territory just as the 
means for so doing are developed. Within the 
period in question our scientific, engineering and 
general material advance has been phenomenal 
in the history of the world; and it is with this 
advance that we now have to deal as typified in 
the effect upon commerce of the extension of rail- 
ways, the growth in sea tonnage and the shorten- 
ing of routes of trade. 

If we take any date anterior to the introduction 
of railways, or previous to 1825, we may safely 
consider each nation separately, from a manu- 
facturing and trading point of view. Each sup- 
plied its own wants, mainly from material and 
labor within its own borders, and was little af- 
fected by what its neighbor was doing in a similar 
line. Foreign trade was practically confined to the 
import of the luxuries of life and commercial 
rivalry could hardly be said to exist; at least, 
from the present point of view. Without railways 
at all and with highways in a generally very 
bad condition intercourse was limited within the 
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boundaries of anyone state; and the centralization 
of population, so characteristic of the present age, 
was impracticable, owing to the lack of means 
for supplying such centers with food and other 
necessaries of life. Up to 1825 the processes of 
manufacture were still generally crude and closely 
followed the practice and traditions of a more 
remote period. The volume of foreign trade was 
then relatively large; but this trade was conducted 
in comparatively small and slow ships and over 
seas imperfectly known. The advent of railways 
and the gradual development of the steam engine 
and of processes of manufacture brought about a 
decided change; but even up to 1860 the broad 
effects of this change were only beginning to be 
felt, aS compared with present events. Clipper- 
built sailing ships 84 years ago outstripped the 
paddle-wheel steamers on the ocean in the race 
for foreign markets; and on land railways were, 
to a large extent, being pushed forward into un- 
developed regions, with the resultant growth yet 
to be realized. 

It is not necessary to review in detail the sev- 
eral stages by which the conditions controlling 
trade and manufactures throughout the world 
have been so radically changed within little more 


' than three decades; but some comparative statis- 


tics will enable us to more fully realize the effect 
of these changes. The year 1860 is selected as a 
somewhat arbitrary but convenient point of de- 
parture; though it should be said that the forces 
that have since yielded such brilliant results were 
quietly at work before that date and the ground 
was being prepared. In any comparison of relative 
progress in the world the increase of population 
comes first; because in these more peaceful days 
this increase compels as well as encourages de- 
velopment in all directions by the necessity for 
finding food and work for the new millions. 
Scientific and engineering progress, within the 
dates mentioned, has had its origin in Europe and 
North America, and for this reason the popula- 
tion of these countries is alone considered in the 
summary to be here presented. This aggregate 
population was 322,600,000 in 1860, and was about 
446,000,000 in 1890, a gain of 123,400,000 people 
in 30 years. The population of Asia and Africa, now 
estimated at nearly 1,000,000,000, had little or 
nothing to do with bringing about present pro- 
gress; but it enters into commerce as an import- 
ant factor in inducing western nations to manu- 
facture for these teeming millions and to utilize 
the cheap labor found there in supplying raw 
materials for general consumption. Were this 
Eastern population ever to advance to a com- 
petitive point in intelligent productive capacity, 
the effect upon the rest of the world can only be 
guessed at by political and social economists; and 
that there are possibilities in this direction the 
sudden rise of Japan to the position of a power 
among nations is a sufficient indication. 

This gain of 123,400,000 in the civilized popula- 
tion means a vastly increased productive capacity; 
but, for reasons already stated, without a cor- 
responding increase in the means of manufactur- 
ing and handling goods this growth in numbers 
would have little or no effect upon commerce, 
national or international. In considering the 
means actually provided in this interval, railways 
may be safely classed as one most potent factor 
in the new growth. In 1860 the aggregate length 
of all the railways in the world was about 66,290 
miles, and these lines were almost wholly con- 
fined to the older and more settled parts of the 
world’s surface. In 1893 this mileage had in- 
creased to about 390,000 miles, a practically six- 
fold gain in 33 years. The immediate local effect 
of this railway construction, coupled with the 
general development of manufacturing processes, 
was gradually to decrease the cost of producing 
and handling goods and vastly to increase the 
comforts of travel and of living. But aside from 
this and almost more important in its bearing 
upon the world at large, was the gradual opening 
up to civilization and to cultivation of vast areas 
of what was previously waste and inaccessible 
lands. To the railways built west of the Miss- 
issippi River since 1865 we owe the mineral and 
agricultural development, which has already 
added so enormously to our national wealth. And 


to the extension of railways into the heart of the 
Argentine Republic, into India and Russia and 
now across Siberia, we are indebted for a rivalry 
in the markets of the world that has materially 
reduced the profits upon our own grain and cot- 
ton. In several of these sections development 
upon modern lines has only commenced, with 
railways as a basis of operation, and what the 
ultinfate productive capacity of these regions may 
be we have no means of even estimating. Our only 
consolation is that the consumers are also rap- 
idly increasing throughout the globe, and it is a 
fairly well established law that the volume of the 
product consumed increases with the advance in 
civilization and even faster than the means for 
supplying the demand. 

When the direct local effect of railway extension 
upon trade is to be considered, we can best study 
this in our own country where fuller statistics 
are available for this purpose. And as the railway 
mileage of the United States is nearly equal to 
half of the total world’s mileage, it is natural to 
assume that conclusions based upon our own 
experience would indicate general results and ten- 
dencies elsewhere. In 1860 the railways of the 
United States aggregated 30,630 miles in length, 
as compared with an aggregate of 179,280 miles on 
Jan. 1, 1895. This is an increase of 148,650 miles 
in 34 years, or more than twice the total world’s 
mileage in 1860. In the fifteen years between 1880 
and 1894, inclusive, the mileage of railways in the 
United States increased 93,726 miles, an average 
of 6,248 miles per annum; and in the first five 
years of this period the net increase was 40,759 
miles, or an average of 8,152 miles per year. The 
effect of this rapid extension of carrying capacity 
can best be indicated by comparing rates and ton- 
nage for certain intervals, and for this purpose 
the following figures for 1882 and 1894 are taken 
from the last issue of Poor’s ‘Manual:’” In 
1882, the 114,461 miles of railways then in opera- 
tion moved 360,490,375 tons of freight, with a 
tonnage mileage of 39,302,209,249 miles, and 
earned $485,778,341 for this service; equivalent to 
an average of 1.236 cts. per ton-mile. In 1894, 
179,280 miles of railway moved 675,129,747 tons, 
with a tonnage mileage of 82,289,400,498 miles, 
and received for this work $700,477,409, or an 
average of 0.851 cts. per ton-mile. In the thirteen 
years, 1882-94, the total freight movement of all 
the railways of the country reached the enormous 
aggregate of 843,365,482,911 tons, and for this 
service the railway companies received $7,856,- 
765,284. But had the average rate of 1882 pre- 
vailed throughout this whole period the public of 
the United States would have paid, in excess of 
the above amount actually charged by the trans- 
portation companies, a further sum of $2,567,2382,- 
085, averaging nearly $200,000,000 per annum. 
Whether this material reduction in rates in thir- 
teen years be ascribed to more economical ad- 
ministration, to the increase in the volume of 
freight, to the attempt to secure traffic by cutting 
rates, or to any other cause, the gain to the pub- 
lic is evident enough. But it may be broadly 
stated that the growth of facilities for handling 
and transporting goods, joined to an intelligent 
economy in operation, tends to increase the vol- 
ume of freight moved and to decrease the average 
charges upon this traffic. As an apt illustration 
of what modern appliances and conveniences for 
handling certain classes of goods will do in this 
direction, we have the cost of mining and ship- 
ping iron ore from some of the Lake Superior 
mines. Ore from the Mesaba mine is placed upon 
the cars at the mine at a cost of 20 cts. per ton, 
not including a royalty of 25 cts. per ton; but 
with this initial cost of 45 cts. at the mine it is 
transported over nearly 100 miles of railway, 
transferred to a steamer and taken over 780 miles 
of lake route to Cleveland, O., and there landed 
upon a dock for $2.25 per ton, every charge in- 
cluded. The average ton-mile rate on the rail- 
way was about 0.95 cts. in 1894; but the lake- 
rate, at 85 cts. for nearly 800 miles of transporta- 
tation is but little more than one-ninth of the 
railway rate per ton. 

Alongside the railways and under the seas is 
the electric telegraph, another strong factor in 
extending trade throughout the world by provid- 


ing a means of quick communication. Of its 
social and political importance in furnishing us 
with the world’s news of the day, mention has 
already been made, but who can measure its value 
from a commercial standpoint? In the slow-going 
days of sailing ships and stage-wagons all com- 
munication was by letter, subject to the accidents 
and delays that these means of conveyance im- 
ply. Business was conducted in a more leisurely 
way a generation ago, and months might elapse 
between the sending of an order and its execu- 
tion in some distant part of the globe. With the 
telegraph and the telephone in every counting- 
house, the whole method of transacting business 
has altered. Space is no longer a bar and the 
element of time has almost disappeared in the 
transmission of advice or orders. 

Statistics of the extension of the telegraph 
throughout the world, between 1860 and the 
present time, are not available; but they are not 
needed to impress upon the reader the wonder- 
ful importance of this agent in the sending of 
news. But for the telephone, much more recently 
introduced, it may be said that there are now 
over 200,000 miles of wire in operation in the 
United States alone, and in 1893 175,000 sub- 
scribers had over 500,000,000 ‘‘talks’? with each 
other. Ten submarine cables connect Europe 
with North America, under the Atlantic Ocean, 
and another cable ties Brazil to Spain and the 
rest of the Old World. Other cables traverse the 
North Sea and bounding the western coast of 
Europe, pass through the Mediterranean on to 
India and the Far Hast. 

Up to this point all that has been said refers 
mainly to the increased facilities for transport 
and communication on land; but the change in 
conditions for moving freight over the seas has 
been equally great and has had an even more 
important bearing upon the trade between na- 
tions. In the last 30 years the total carrying 
power of the shipping of the world, steam and 
sails, has increased from 138,770,000 tons to about 
49,000,000 tons; and while the sail tonnage has 
gained over 1,000,000 tons in this period the chief 
growth has been in the steam tonnage, which was 
764,000 tons in 1860, 7,400,000 tons in 1886, and 
is doubtless considerably over 8,000,000 tons at the 
present date. Between 1885 and 1895, 1,500,000 
tons have been added to the displacement tonnage 
of the merchant marine of the leading com- 
mercial nations; a gain of over 9 per cent. in ten 
years. This rapid increase in steam tonnage 
has been the direct result of the cheapening 
of production by new processes in metallurgy 
and of the wonderful late development in the de- 
sign and power of marine engines, with a cor- 
responding economy in fuel consumption and 
general operation. The nominal horse-power of 
the engines of the “Great Eastern,’’ launched in 
1859, was 2,600, and this engine-power must now 
be contrasted with the 31,000 I. HP. of the ‘‘Cam- 
pania.’”’ Ships of 8,000 tons and more are built 
to carry freight alone; and these vessels now 
swarm in every sea, with the natural result that 
the struggle for cargo and the general cheapening 
of the cost of transport has reduced freight rates 
to an unprecedentedly low figure. 

With these improved facilities for the inter- 
change of goods it is not remarkable that inter- 
national trade has more than doubled within 
about 380 years. Mulhall, in his “Statistical Dic- 
tionary,’ places the approximate value of the 
combined imports and exports of the world at 
$7,445,000,000 in 1860, and at $16,885,000,000 in 
1889. This growth in the volume of foreign trade 
created a demand for shorter trade routes and 
has been productive of some of the world’s most 
remarkable .engineering feats. The building of 
the Suez Canal, opened in 1869, shortened the 
length of the sailing route between Europe and 
the East by double the length of a continent; 
and the construction of a similar cut-off through 
Central America has only been delayed. The 
Corinth, Baltic and other shorter ship canals 
have all been built within the three last decades 
and at some time or another within this time 
projects have been advanced for cutting through 
about every narrow strip of land that anywhere 
separates two navigable and important seas. 
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But enough has been said to plainly indicate 
that while the world’s productive capacity, as 
measured by its gain in population, has normally 
increased in the last 80 years, the facilities for 
utilizing this capacity in manufactures and in 
supplying the world with the product of this labor 
have grown at an abnormal rate. As before re- 
marked, this world of ours, measured by time 
and the cost of transport of men and goods from 
one part to another, is very much smaller than it 
appeared to be to our fathers, And the immediate 
effectof this shrinkage is a certain unity of interests 
throughout the globe and a sensitiveness to events 
commercial and financial outside of our own 
country, that never before existed, nor could exist 
under previous conditions. The wars of conquest 
and of personal ambition that so long occupied 
the time and expended the resources of nations, 
are giving way to industrial wars, within nations 
and between nations. And in the adjustment which 
is now going on everywhere the present scientific 
and engineering advance, which has alone made 
our material and commercial growth possible, 
must be well and duly considered. 
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LETTERS TO THE EDITOR. 


Comments on Four Articles Published in Engineering 
News for Aug. 27. 


Sir: There probably has never been an issue of Engi- 
neering News that had so many items in it upon which I 
felt that I could throw additional light as the one for Aug. 
27. The first item that attracted my attention was a 
“Peculiar Break in a Water Main.’”’ In ‘“‘The Technic,”’ 
published by the Engineering Society of the University 
of Michigan, 1890, I described a similar occurrence at 
Greenville, Mich., the article being copied by your issue 
of Aug. 23, 1890. 

The split sleeve described by Mr. Hill has been used in 
the Detroit Water-Works for nearly 20 years, it having 
been introduced here by Mr. Henry Bridge, Superintend- 
ent of Extension, about 1876. The Smith tapping machine 
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has also been used by us for a number of years, and very 
satisfactorily, except in the matter of expense. On this 
account we are now experimenting with a machine of 
local invention, known as the Howe tapping machine. 
One of the advantages of the latter is that it is arranged 
for using any standard gate instead of a special form. 
It also takes up less room in operation, which is a con- 
siderable advantage in streets which are paved and must 
be resurfaced at a contractor’s price per square yard. 

We have also used here another device, known as a sad- 
dle, for tapping mains under pressure, of which I send you 
‘a print. The scheme of operation was to fit the saddle 
to the pipe and mark out the size of the opening, usually 
10 ins. square. This was then cut out by drilling small 
holes, about 7-16-in., around the edge, being careful to 
drill them tangent to each other or with intersecting cir- 
cumferences. As soon as the drill, which was wrapped 
with a cloth, was withdrawn a pine plug was driven into 
the hole. The swelling of these plugs was found amply 
sufficient to hold the piece in place after all the iron had 
been cut away, when working against 40 Ibs. pressure. 


After the piece to be removed was entirely severed from 
the body of the pipe the saddle was put on and fastened 
in place by wrought-iron bands coated with graphite paint. 
The joint between the saddle and pipe was calked with 
lead and the connection made to the side line from which 
the pressure was let on and the apparatus tested. When 
all joints were found tight a steel bar was inserted through 
a short gas pipe nipple in one of the holes in the saddle 
directly over the opening. Two or three blows were given 
the bar with a light sledge and the piece cut out was 
knocked loose from the wedges and dropped into the pipe 
while the bar itself was driven out by the pressure of 
water. A wooden plug was immediately inserted in the 
nipple, driven tight and cut off flush with the top, after 
which the cap was screwed on and the connection was 
complete. As the saddle was already full of water from 
the side line when the piece was driven in there was no 
danger of rupture from shock. There were about 25 10 
and 6-in. connections made in this way during 1893 and 
1894, on 42 and 30-in. pipe lines, all of which have been 
entirely successful, excepting one in which a heavy sledge 
was used which broke out a corner of the piece without 
loosening the whole. 
holes for driving and used a light sledge and were thus 
able to make a clean opening in every case. The cost of 
these connections was only about one-tenth that of the 
Smith sleeve and valve for material and the labor was so 
nearly the same that there appeared no advantage in 
either from that point. As a rough-and-ready device for 
those who cannot afford the more expensive machines it 
will be found quite satisfactory for connections on large 
mains. It will be at once seen that the saving in cost over 
the Smith connection will decrease with the size of main 
and below 20 ins. there would be little if any economy 
in it. 

Commenting further on the items in your issue of Aug. 
27 it occurs to me that the table showing metered and un- 
metered water consumption at Lexington may be mislead- 
ing in that the metered consumers donot seem to be charged 
with their share of the leakage of mains and slip of pumps, 
if any. You readily see that before meters were intro- 
duced this was divided among all taps, but as each tap 
was metered it ceased to be charged with the source of 
loss, so that in 1895, 223 taps appear to be bearing the 
leakage that should be charged to the whole 1,323. As'I 
have thus far failed to obtain any very reliable statistics 
on the loss in street mains and fixtures from leakage, I 
doubt if the amount can be satisfactorily determined by 
guess. While I am heartily in favor of meters I think that 
over ardent advocates sometimes claim too much for 
them. 

The American patent held by the Joly Iron Works on 
their stair construction strikes me as being of rather 
doubtful value, as the U. S. Lighthouse Department has 
been using practically the same device in combination of 
wrought and cast iron for the past ten years at least. 

Very truly yours, G. S. Williams, 
Civil Engineer to the Board of Water Commissioners. 
883 East Congress St., Detroit, Mich., Aug. 29, 1896. 


The San Juan Route for the Nicaragua Ship Canal. 


Sir: I notice in a recent number of your valuable paper 
an article with map by Mr. J.-T. Ford advocating a new 
route for the Nicaragua Canal. He proposes to dam the 
San Juan River just below the mouth of the Serapiqui, 


and thus flood the valley of the San Juan and use it for 


the canal. 

Mr. Ford has evidently not read my article in the ‘‘Rail- 
way Gazette,’’ published several months ago, in reply to 
a somewhat similar suggestion from him. In that article 
I stated that while in charge of the canal work in Nica- 
ragua I caused careful and exhaustive examinations to be 
made at this locality with this very object in view, and I 
found to my regret that it was utterly impracticable, as 
nothing but swamps existed in that vicinity, and no flank- 
ing hills or high land for a dam could be found, although 
the country was examined for three miles in every direc- 
tion. 

There is a high spur of the Cordilleras which comes to 
the river’s edge on the north side at this point, but un- 
fortunately there is nothing but swamp on the south side 
of the river. Yours truly, 

J. Francis Le Baron, C. EB. 
(Late Engineer in charge Nicaragua Ship Canal.) 
Jacksonville, Fla., Sept. 11, 1896. 


Timber for Harbor Work. 

Sir: I have recently been consulted by a Danish importer 
of American lumber as to the adaptability and superiority, 
if any, of red cypress to southern yellow pine, for a bath- 
ing establishment to be located in salt water, and which 
is proposed to be built by the city of Copenhagen in the 
near future. Not being posted on harbor work in this 
country, I bee to ask for your opinion in this matter, in 
order to direct the proper authorities in their selection 
of American lumber to this or other harbor work in Den- 
mark. At present a North German pine is extensively 
used, and is protected against the attack of the teredo 
navalis by thin sheets of iron. Yours truly, O. E. M. 

Elmira, N. Y., Sept. 5, 1896. 


After that experience we put in two © 


TIE-PLATES.* 


In our issue of Sept. 38, we had occasion to call 
attention to the important place which the tie- 
plate is taking in railway track, as an aid to 
greater efficiency and economy, and it is a sig- 
nificant fact that reports on this appliance were 
read and discussed at the annual conventions of 
the American Society of Railroad Superintendents 
and the Roadmasters’ Association of America last 
week, as noted in another column. We give be- 
low an abstract of each of these reports. It will 
be seen that there is a very strong and general 
opinion in favor of plates having ribs which em- 
bed themselves in the tie, and also a somewhat 
strong opinion in favor of a rib on the upper side 
of the plate, to take the thrust of the rail flange 
in order to reduce the wear or necking of the 
spike. It is only fair to say, however, that the 
flat-top plate, without a rib, is far more exten- 
sively used than the shoulder plate, and that many 
persons who have used the former find them 
quite satisfactory and question the advisability 
of paying the higher price for the shoulder plate. 
The two reports are substantially as follows, and 
some notes of the discussion thereon will be found 
in another column. 


Report of the Committee on Roadway; American Society ; 


of Railroad Superintendents. 


The committee, recognizing the vast number of subjects 
connected with the roadway department of a railway that 
are of interest to you all, has considered it best to select 
some one of them as the principal subject of its report, the 
small number of members composing the committee and 
their inabilty to confer with each other frequently, mak- 
ing it almost impossible for them to cope with more than 
one of these subjects at a time. The subject of tie-plates 
is of particular importance to all who are concerned in 
maintenance of way, and we have made an effort to obtain 
such information as we can as to what the experience with 
them has been up to this time, in order to form an idea of 
what may be expected of them in the future. 

You are all, doubtless, so familiar with the various de- 
signs of tie-plates that have been and are now on the mar- 
ket, that a detailed- description of each can hardly be 
nezessary. The conflicting claims of the manufacturers 
of each kind of plate, based on arguments that are at first 
glance so apparently sound, as well as the remarkable 


difference in the action of the same kind of plates under 


di*ferent circumstances, make it extremely difficult for any 
of us at this time to determine which form of plate is best 
for our particular use; and as ii takes from five to ten 
years’ experience to determine what good they will do 
our ties in the way of preserving them, or preventing their 
wear, a positive conclusion as to what form of tie-plate is 
the best can only be arrived at some years hence by the 
lesson of ‘‘the survival of the fittest.” 

One gentleman has stated, in his reply to the inquiries of 
the committee, that ‘‘the relation of the elements compos- 
ing substructure, superstructure, motive power and charac- 
ter of traffic is so complex that any one kind of plate can 
not possibly prove satisfactory under all conditions’’—and 
this is possibly true. 

The requirements of a tie-plate are, primarily, the pres- 
ervation of the cross tie, a point on which any argument is 
superfluous; and the importance of tie-plates as a factor 
in their preservation and the formation of good track by 
restricting rail movements is well established. The grow- 
ing tendency to higher speed of trains and heavier rolling 
stock is rapidly making the task of maintaining a proper 
kind of track more difficult and more expensive; and the 
rapid depletion of our forests by the unceasing and in- 
creasing demand for railway ties, more especially hard- 


woods, and particularly oak, the high price of which in © 


many sections of the country makes it no longer an econ- 
omical tie to use, makes it necessary that this wood shall 
sooner or later be replaced by ties made of softer woods, 
either treated by chemical process to prevent decay, or by 
mechanical means to protect them from destruction by the 


mechanical action of the rail; and the tie-plate is, so far, © 
the best means that has been devised toward the accom- 


plishment of the latter result. 


The several different designs of tie-plates that have been F 
usedin this country are more or less familiar toyou all, such — 


as the ‘‘Servis,’’ the ‘“‘Goldie,’’ the “C. A. C.,’ the ‘“Wol- 
haupter,’’ etc. These have also been used to some consider- 
able extent in Canada and Mexico, but information is lack- 
ing as to the forms of plates used in other foreign coun- 
tries. An effort has been made to ascertain as far as pos- 


sible what form of plate is best adapted to American rail-_ 


ways, regardless of any particular form now in use, 
whether or not all of the elements necessary to the de- 
sired results are embodied in one plate, or form a part of 
the composition of many. The qualities necessary in a tie- 
plate to fulfil the service it is called on to perform may 
be generally stated as follows: ; 

1. Adhesion to the tie, so that it can be considered as 
practically a part of it, preventing damage to the wood 
fiber and rattling by passing trains. 
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2. Adhesion to the tie to prevent its lateral movement, 
even on curves of high degree, so that the track can not 
spread. 

8. The above vertical and horizontal adhesion to be ob- 
tained by such a mode that it will not assist decay of 
the tie. 

4. It should be so constructed that its application be 
simple and economical. 

5. Its cost should be sufficiently low, so that, when 
added to the total cost of the tie in place, it will by suf- 
ficiently prolonging the life of the tie, pay for itself, due 
allowance being made for a saving in labor on track re- 
pairs, and a better condition of track. 

The fulfillment of these requirements should have the 
following results: 

1. Prevent damage to the tie by the rail cutting into it; 

2. Make the use of rail braces unnecessary; 

3. Make possible the use of soft wood and longer lived 
ties on curves as well as on tangents, and on all condi- 

- tions of track; 

4, Make possible the use of a tie in the track during its 
natural life under the most trying conditions of alinement, 
grade and traffic; 

5. Greatly reduce the expense of maintenance of track 
to proper line and surface; 

6. Make possible the maintenance of track in a safer 
condition, and afford relief to our forests of tie producing 
timber. 

As to how these results may finally be obtained, inves- 
tigation shows that enough experience has not been ac- 
cumulated on which to form a decided opinion. A circular 
was sent to each member of the society, and also to a 
number of officials of roadway and engineering depart- 
ments of large systems, who are not members of the so- 
ciety, to all of whom we are indebted for the careful man- 
ner in which they have answered our questions. The 
replies are in such varied form that it is not possible 
within the limits of this report to give them in detail, but 
we have selected from them such information, and have 
quoted the accounts of such experiences as we believe 
will be of most interest. 

The total number of replies received was 73, in which 
24 stated that they had not used tie-plates, and were 
therefore unable to express any opinion at all, and 49 
had used them to a greater or less extent. 

The number of tie-plates of each kind in use was not in 
all cases given, and we have no accurate figures as te 
how many there are. Several large systems of this 
country and some foreign roads using tie-plates have not 
been heard from. Ouly four systems that we have 
learned of have adopted tie-plates for use on their entire 
lines, one western road having nearly 3,000,000 Servis 
plates in use, principally on California redwood ties, also 
on cedar and some burnettized pine and fir. Another has 
250,000 Servis plates on cedar ties, and another 293,000 
Servis plates on California redwood, each of these sys- 
tems having had them in use extensively from two to six 
years, while the total experience extends over various 
periods of from seven to ten years. A system in Massa- 
chusetts has had 3800 miles of road equipped with plates 
for six years, the number in use being divided between the 
Servis, C. A. C., and Goldie, about equally. Valuable in- 
formation was received from one southern line that has 
had 40,000 plates in use for four years, consisting prin- 
cipally of Servis and Goldie, with a few Wolhaupter, the 
kind of ties used not being stated, but presumably oak. 

Accounts were given of the use of 300,000 Servis plates 
during the past eighteen months on another prominent 
Southern road, and of some extensive experiments with 
Goldie and Servis plates on one #f the northwestern trunk 
lines, but the majority of those replying to the circular 
report experiments with all of the different makes, more 
or less, without showing how many of each kind are in 
use. As a matter of information, it may be well to state 
that, where the number of plates in use was specifically 
stated, the aggregate number of each kind was as follows: 
Servis 4,565,000, Goldie 1,000,000, C. A, C. 600,000; how- 
ever, these figures are of uncertain value, for the reason 
that they do not represent all of the tie-plates in use; yet 
they indicate a more general use of the form having 
longitudinal ribs entering the tie parallel with the grain. 

So many different dimensions of plates of each kind 
are in use that it is well that attention should be called 
to them: ; 


Servis. 
Ins. j Ins.—-— 
x Bare 2 xy 
xX 8-4 3 x4 
x8 x 3-16 3 x\ 
i % So 36, 3 BxY% 
c x 8% x %& 3 x 4 
: x SPax ae 4 x 8-16 
at x8 x% 4 xu 
Case  xX<3-16 4 x 
AO Oe GO aK 
Goldie. 
4 ribs. BGs xX! Gedy 4 x % 
Bipers..-b x 8S x 5-16 4 x 5-16 
Goldie. A.C. 
GiTIDE:. » 0s 8 x 8% x % EiTIDS Sites 6144x9 x%\% 


The plates used at joints are generally punched, where 
necessary, to use spike slotting in splices, and the length 
of plate is frequently changed to conform to the addi- 
tional width of the angle bar, although in a number of 
eases the same plate is used at joints as on intermediate 
ties. The kind of wood from which the cross-ties are 


made, the dimension of same, the weight of rail and width 
of its base, the volume of traffic and character of road- 
bed all enter into the question of determining what the 
dimensions of the tie-plate should be. As to the proper 
thickness of the plate, this question is one that must be 
determined by experience, although some very decided 
opinions have already been formed by officials that de- 
serve the highest consideration; for instance, the chief 
engineer of one line declares that, ‘‘only a re-enforced 
thin plate will perfect a union with a tie, which 
union is essential to the usefulness of a plate. The vibra- 
tions of a heavy plate are sufficient in themselves to 
loosen them from the tie,’’ while there comes from the 
manufacturers of a heavy plate (having lugs underneath 
cutting the grain of wood at right angles) the following 
argument against such a plate. 

“There is not enough stock in this style of plate to 
Stand corrosion and wear, and oppose the crowding of 
rail with the necessary resistance, for at least 25 years,” 
the inference being that the heavier plate is expected to 
last that long in service. The latter statement is re- 
enforced by that of a prominent chief engineer of a sys- 
tem that has been experimenting for the past eight years 
with a number of different kinds of plates, that, ‘‘when 
made of heavy enough material (%-in. thick), the results 
were good. Where less than %-in. thick, the tie-plates 
buckled. * * * All these forms of plates were used 
on steep grades and sharp curves, on heavy drill tracks 
in yards, and on bridges with sharp curves.” 


The same gentleman-also advanced the following opin- 
ion: 


“A tie-plate, to give good results, should have a thick- 
ness of at least %-in., should have a shoulder on out- 
side of rail, and should have sharp flanges or lugs to 
cut into the tie at right angle to the grain without tear- 
ing the fiber of the wood. Thin Servis plates have been 
worn entirely through from rust and friction within three 
years, and have been buckled in yards under heavy traffic 
in three months. Plates with no outside shoulder, made 
of thin metal, also have the objection of cutting into the 
back of spike heads on sharp curves.”’ 


And yet there are quoted below accounts of experiences 
from which opinions are given in direct opposition to 
those expressed above: 


“The Servis 3-ribbed plates were placed on ties in 
M. tunnel and were in service 3% years and were 
completely worn out, in many cases only the ribs remain- 
ing, and these so firmly imbedded in the ties that it was 
almost impossible to remove them. The test of these 
Plates was severe, as in addition to the wear from traffic, 
they were subject to corrosion due to gas and water. 
If used outside of the tunnel they would probably have 
lasted five or six years.” 

“We have an example of the use of Servis plates at 
G—— three years. They were put down on the inside of 
a 10° curve to prevent the rail from rolling over. These 
ties are now in condition to give three years more ser- 
vice, while the adjoining ties, which were new when the 
plates were put down, are in such a condition that they 
will have to be removed this season. * * * We have 
used Servis tie-plates as above mentioned, and haye now 
adopted Goldie plates as our standard, size 7™x6~x % ins. 
These are known as shoulder plates.’ 

“A section of track 2,500 ft. long, which is a combina- 
tion of sharp curves and tangents (a loop track whose 
alinements were confined by existing improvements, man- 
Sions, etc.) where we had from four to five men con- 
stantly employed gaging and surfacing without any sat- 
isfactory results, but since the tie-plates are in use, the 
track does not require any more attention than other 
sections. We have also reduced our track force at the 
rate of about one-half man per mile, but attribute this 
as much to the more settled condition of the roadbed 
after five years’ running than to the use of tie-plates ex- 
clusively, We are saving in the cost of ties by making 
worn ties do their work by the aid of tie-plates. We save 
in the retamping of ties, otherwise consequent to chang- 
ing of ties, which naturally always destroys the tamping. 
* * * It was the unsatisfactory work of rail braces on 
sharp loop track curves which prompted us to use the 
combination tie-plate.’’ In this case, the Servis plate is 
referred to.) 

“Plates were put on bridge ties. * * * Ties that were 
put in lasted for two years. New ties put in (where ties 
before lasted two years) were protected with tie-plates 
and have been in five years, and are in good condition. 
Ties (that previously lasted four years) when renewed 
were protected with plates, and now show no perceptible 
signs of wear after three years’ service. * * * Servis 
plates on oak ties maintain a perfect union with the tie; 
on cedar ties, they do not under a light rail with heavy 
traffic, but do so under a heavy rail. The Fox plates break 
between the slots, and the parallel flanges under the rail 
shear off. The C. A. C. plates rattle. The Wolhaupter, I 
can not say anything in regard to, as we have just placed 
them in the track.’’ 

“200,990 were placed on California redwood in 1889, and 
ties of same wood and in similar soil have had to be re- 
moved on account of rail cutting into tie to such an ex- 
tent as to cause breakage. The life of a redwood tie, with- 
out plate, is about six years; tie plates will more than 
double the life of such ties. 

“90,020 have been placed on pine ties, and we figure that 
it increases the life of such ties 30%, saving in regaging 
curves in track work, which heretofore has been neces- 
Sary once a year, thus spike-killing the tie.” 

“We have found that on curves, our chestnut ties lasted 
from two to five years longer where we have used plates, 
but we note the greatest saving where we have used them 
in the leads of our busy yards. In one yard in particular 
where we were obliged on account of the heavy traffic 
to renew the switch timbers every two or three years, 
when rebuilding this yard four years ago, we used tie- 
plates, and as yet the timbers do not show any perceptible 
wear. * * * We first used the Servis tie-plate, but are 
now using the Goldie principally, size 5 x 8% x % ins., 
and 5 x 7% x 4% ins. We have favorable results from both 
longitudinal ribs and with lugs cutting the grain at right 
angles, having adopted the Goldie in preference to the 
Servis on account of the shoulder and thicker plate that 
we are able to secure.’’ 


The engineer of maintenance of way of a line having 
used both forms of plates extensively, writes as follows: 


We have never found either the Goldie claw plate or 
Servis rib plate loosening from the tie; that is, the union 
has always seemed to be perfect. While I think the bot- 
tom of the longitudinal ribbed plate is better than the 
Goldie, the shoulder is of greater value, and for this rea- 
son prefer the Goldie plate. We find that the lighter the 
rail the greater the proportional value of the plate. I 
think that some time there will be a plate made that will 
combine the longitudinal rib and the shoulder on full 
width of the plate. This, I think, will be accepted as the 
standard plate when made, 

(The above is from an official of a road that uses cedar 
ties exclusively.) 

The following is from a letter from the engineer of 
maintenance of way on a different portion of the same 
system, on which cedar and burnettized hemlock ties are 
used: 


“Our objection to the Servis plate was that we found 
that they did not adhere to the tie under all conditions. 
This was demonstrated by some of the plates on a few 
curves put in during the previous four years. We found 
that the plates had moved in the grain of the wood as 
much as half an inch, spikes and all moving with them. 
Thus far, we have found the plate with lugs or claws all 
right, but as our experience with the latter has not been 
for more than a year, we are not satisfied as to what the 
result may be after several years’ service.’’ 

It is possible that in the last case referred to, the ties 
were of such soft wood, and the other conditions were 
such, that they would not act well under any circum- 
stances; however, this is merely a surmise. 

It is observed that where a very positive preference is 
expressed for a particular kind of plate, it is often the 
case that no-experience has been had with any other form, 
which is a good argument for tie-plates in general, but 
not a strong one for the superiority of one form of plate 
over the other. There are some notable exceptions, how- 
ever, where, after having made extensive experiments 
with several kinds of plates, one particular form has been 
finally adopted. These cases are deserving of the most 
serious consideration. 

By far the most important feature of a tie-plate is the 
means by which its contact with the cross-tie is main- 
tained, and, naturally, on account of the different means 
employed in the various makes of plates, there is more 
diversity of opinion as to this feature than any other. 

The question is mainly, whether the union of the plate 
with the tie shall be secured by ribs entering the tie 
parallel with the grain, or by lugs or claws entering the 
tie at right angles to the grain. Of the 44 opinions received 
on this point, 28 declare their unqualified preference for the 
plate with longitudinal ribs, 8 are equally as positive in 
their preference for the other form, 3 appear to be as well 
satisfied with one as the other, and 5 have not yet 
formed a positive opinion either way. 

Some of the principal arguments advanced in fayor of a 
plate with longitudinal ribs are as follows: It adds mate- 
rially to the stiffness of the plate; it excludes water, etc., 
from between the tie and the plate because of a closer 
adhesion; it does not weaken the tie by cutting the fiber; 
it is more easily adjusted. Some of these opinions are 
quoted in full as follows: 

The track can be re-arranged better and at less cost 
with plates with longitudinal ribs than with plates which 
cut the fiber at right angles. 

Where the ribs enter the wood parallel with the grain, 
they simply push the fiber to one side in entering. 
The fibers immediately begin to close up around the ribs, 
and in a short time, the iron ribs and the fibers of the 
wood adhere so closely that the plate can not be pulled 
out of the tie without bringing some of the wood fibers 
with it. On the other hand, any projection entering the 
wood across the grain cuts the fibers, leaving a gaping 
hole which never closes up, and the plate can always be 
easily removed from the tie, and in fact, is apt to be loose 
and to rattle at any time. This can be very simply and 
clearly shown by an axe. If a sharp axe is driven into 
the tie across the grain to the depth of one inch and left 
there, it will be very apt to fall out of itself in a short 
time, but if it is driven to the same depth parallel with 
the grain and left there for a day or two, it will be hard 
to pull out. : 

1. The ribs entering the tie do not cut the fibers, but 
simply compress them, and these compressed fibers are 
continually re-acting on the ribs, thus holding the plate 
firm. 

2. The weight of trains on these does not tend to elon- 
gate the fibers, but to spread them laterally. This in- 
creases the pressure of the wood against the longitudinal 
ribs, and keeps the plate and tie permanently bound to- 
gether. 

3. When the tie begins to decay (when a plate is of most 
service), the longitudinal flanges hold the soft fibers of the 
wood together, thus prolonging the usefulness of the tie. 

4, The longitudinal flanges give a better distribution of 
a given amount of metal for strength, and allow plates to 
be made thin enough for elasticity. 

On the other hand, one superintendent expressed the be- 
lief that the tendency of the longitudinal ribs is to split 
the tie, but this theory is not supported by any argument 
that we have seen. It is claimed by those who prefer the 
tie-plate with lugs or claws cutting the fiber at right 
angles that they are more easily applied than the other 
kind; and it may be noted that this same claim has been 
made for both forms. One writes in regard to the Goldie 
plate as follows: ‘‘This form is best for the reason that 
lugs across the grain hold the plate tight to the tie, and 
offer more resistance to the movement of the plate, and 
do not tend to split the tie as does the ribbed plate parallel 
with the grain,’’ while the following arguments have been 
received against any form of plate having lugs that cut 
the fiber at right angles: 

Every pressure of the plate would have a tendency to 
compress the fiber of the tie, and thus cause a larger 
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space in which the lug could work, resulting in a loose 
plate. 

They are decidedly not suited to the softer woods, ‘ 

The object of a tie-plate is to prevent the rail cutting 
across the fiber, or in reality to prevent what a plate with 
lugs actually does. ‘ d é , 

It is not desirable, such plates without stiffening ribs 
have to be much thicker and therefore heavier and more 
expensive in order to give satisfactory results. We do 
not think a plate with lugs cutting the grain at right 
angles will adhere as well as the other. . 

I have noticed that where lugs are used, the plate is 
apt to bend so that the lugs at one end of it only enter 
the tie, and the result, of course, is unsatisfactory. 

A claim of the makers of the C. A. C. plate is that “‘the 
re-enforced lugs directly under the center of rail-seat in- 
sure quick penetration into the wood, and as they do not 
come to the edge of the plate, but are covered on all sides 
by a good margin of metal, no water can get in to soften 
the fibers of ties, loosening the hold of the lugs. Lugs 
thus interiorly placed are not only more effective, but 
lessen the tendency of the plate to sag in the middle, as in 
the case of that form of plate with lugs bent down at edge 
of plate, or at corners.’’ 

As to whether or not a tie-plate should have a shoulder 
on the outside of rail to relieve the spiking, and assist in 
maintaining the gage, it seems to be the general opinion 
that such a shoulder is desirable, although a large num- 
ber of engineers and other officials who have used plates 
with no shoulders are of the opinion that it is unnecessary. 
It does seem, other things being equal, that a plate with 
a shoulder on the outside of rail, and especially one with 
a shoulder extending entirely across the plate, would do 
more toward keeping the track in gage and lessening the 
wear on spikes than one without such a shoulder, and that 
a plate so constructed would be of particular benefit on 
curves. The statement is made by some that a plate 
without a shoulder at all is not a complete rail brace, ‘“‘as 
the fibers of the tie are too soft to offer sufficient resist- 
ance to the spreading of gage;’’ however, this opinion 
may have been expressed with only a view of using ties 
made of soft wood. Only a few superintendents claim that 
rail braces cannot be entirely dispensed with on sharp 
curves, while it is the most general opinion, so far as we 
are able to learn, that tie-plates fully perform the func- 
tions of a rail brace, and are in fact an improvement on 
them. For instance, one states that ‘‘they are very ef- 
fective in preserving gage and saving spiking on account 
of ribs (uses the Servis combination plate) entering the tie 
and furnishing sufficient resistance so that the track in 
which we have laid four consecutive ties with plates with- 
out spiking on a 9° curve with a 5-in. elevation, the gage 
was perfectly preserved.” 

Another states that he ‘‘considers them better than 
traces, as the plate holds the rail perpendicular, and makes 
a more uniform surface wear, and so prevents scaling, 
pievents the rail spreading, which, with 60-ton engines on 
curves at fast speed, is not overcome by braces on every 
second tie on curves of 8° and over, and every third tie 
on curves of less than 8°.’’ A very clear explanation of 
the action of a rail brace, as well as a good argument in 
favor of tie-plates was given us by Mr. J. A. Dodson, of 
the Southern Ry., as follows: 

The centrifugal force exerts a strong pressure on the 
head of the rail, tending to revolve it about the outer edge 
of its base. This unequal bearing of the rail on the tie, 
combined with the sawing or abrasion of the tie from the 
rail flexure as each wheel passes over, soon depresses the 
outer edge of the rail into the tie, thus destroying its ver- 
tical position. This is a tendency which may be retarded, 
but cannot be counteracted by a rail brace; a rail cannot 
turn over until the outside of base is lower than the in- 
side. When the tie becomes cut at the outer edge of rail 
base, the brace is forced into the tie at its edge nearest 
the rail and slightly draws the spike at the side remote 
from the rail. When such a condition is reached, which 
does not require any considerable length of time, the 
flange of each wheel begins to shave the head of the rail 
on the gage side, which is destructive to both rail and 
rolling stock. The only remedy is to draw all the spikes, 
adze the tie and prepare for a repetition of the same 
trouble. By using tie-plates, the cutting of the tie is 
stopped, the rail is maintained in an upright position to 
gage, and all trouble from this source vanishes. The sav- 
ing in ties, rail, wheels, spikes and labor is considerable, 
sufficient to pay for the tie-plate several times. 

As to the effect on spiking, there appears to us to be 
reasons why a plate with a shoulder should be more 
beneficial than one without it, provided the plate is so con- 
structed that the only function of the spikes that is left 
is that of holding the rail down to the ties. There can be 
no doubt, however, that any of the plates in question, 
either with or without a shoulder, will have a beneficial 
effect on the spiking, as the punched holes of the tie- 
plate insure the spikes being driven vertically, for men 
will naturally exercise more care in starting and driving 
them; first, because the plates require it, and second, be- 
cause improper spiking is more easilv detected if the 
spikes are not driven vertically, and any attempt to 
straighten the spikes by hitting them with a maul will 
only make matters worse. The spike holes, however, 
should be of such a size and position that the spikes shall 
fit the rail flange snugly in order that the spike heads 
shall have the proper hold on the rail. On some roads 
where plates having no shoulders are used, three spike- 
holes are punched so that two spikes can be used on the 
outside of rail, with very satisfactory results as to keep- 
ing the track to gage. No considerable use seems to have 
been made of plates of a bevel or wedge-shaped form, but 


some manufacturers have recommended them ‘“‘to give 
the rail an inward inclination and at the same time in- 
crease the thickness of the plate at the shoulder, thereby 
increasing its stability, and reduce the flange-wear of the 
rail heads.”’ 

One official reports having used such plates, but says 
that they are at present using the Servis plate both on 
curves and tangents. considering it for all purposes as 
good as the wedge-shaped plate. One or two members have 
recommended a plate with a bevel of from 1-16 to \%-in. 

A very few objections have been received against the 
use of tie-plates on heavy grades, the possibility of bad 
results being suggested from the ‘‘reducing of friction 
contributing to the rail running down hill.’’ One sug- 
gests that “if spikes are allowed to raise up, the rail would 
creep more readily on a steel plate than on wood, and 
where the force is small, spikes will work up,’’ but it is 
not probable that there is much foundation for such an 
objection. 

As before stated, it may properly be said that all of the 
different forms of plates mentioned above have their good 
points, but it would not be safe at this time, considering 
the comparatively short experience that has been had with 
them, to condemn or to approve of either kind. It is possi- 
ble, as was before suggested, that no one form of plate yet 
devised will give perfect results under all conditions, yet 
it appears that a plate combining longitudinal flanges en- 
tering the tie parallel with the grain and a shoulder on 
the outside of the rail, would be most desirable. That 
tie-plates, as one of the most important features of track 
equipment, have come to stay, there is no doubt; and that 
they are of special value on sharp curves and heavy 
grades; in tunnels, particularly where wet and where the 
difficulty of securing good track is great because of the 
softening of the ties by the action of water, gases, etc.; in 
yards where there is constant switching and heavy traffic; 
at platforms in front of stations; and in street crussings 
where the ties are kept soft by moisture, and where it is 
both difficult and expensive to get at the track for rencwal 
of ties, re-surfacing or re-gaging; on bridges and trestles, 
particularly those on curves, and on grades where a great 
deal of sand is used and where traffic is very heavy. It is 
possible that in the southern states where oak ties are 


plentiful and cheap, their use on tangents might not be- 


justifiable, but in the north and west where only soft ties 
are to be had, or where the price of ties is high, their 
general use on all kinds of track seems desirable. 

The following extract from a very interesting communi- 
cation from the chief engineer of one of our most im- 
portant railways is worthy of consideration: ‘‘There are, 
I believe, very few roadmasters who, if they were asked 
to choose, for general use, between. 60-lb. rail with tie- 
plates and 75-lb. rail without tie-plates, would not select 
the latter. The cost is about equal.” 

We have not attempted to go very deeply into the ques- 
tion of the cost of tie-plates, being more particular to 
consider their mechanical features. Their cost, of course, 
largely depends on their weight and dimensions and the 
number used, ranging from 5 to 15 cts. each; but we think 
it would be more proper for those desiring information of 
that kind, to obtain it from the manufacturers themselves. 


Report of the Committee on Tie-Plates; Roadmasters’ As- 
sociation of America. 


The committee communicated with the various manufac- 
turers requesting they be furnished with .a sample of 
their appliance. The Q. & C. Co., of New York and Chi- 
cago, furnished the Servis plate; the Railroad Supply Co., 
of Chicago, the Wolhaupter plate; the Avery Stamping 
Co., of Cleveland, O., the Fox plate, and Dilworth, Por- 
ter & Co., of Pittsburg, the Goldie plate. These plates 
were taken and imbedded by a hydraulic machine in a 
new yellow pine tie. 

1. Tie-plates certainly hold rail to gage. 

2. They prolong the life of soft wood ties from me- 
chanical decay or wear five or six years, and hard wood 
ties two to four years, 

3. They are invaluable on curves. 

4. A spike has a better support when used with the tie- 
plate than without, as the tie-plate gives the spike a re- 
quired backing. 

Practical experience has shown that any form of tie- 
plate to be successful must unite itself to and become 
part of the tie. Designs of tie-plates which fail in this 
particular feature have invariably proved unsuccessful. 
Most of the tie-plates offered cover this feature, but some 
of those on the market fail entirely in this regard, and 
your committee is unable to see where they are of any 
practical service. 

There are three factors working in conjunction with 
the tie-plate: the tie, the rail and the spike. 

In the rail, the wave action causes an alternate rise 
and drop to a bearing on the tie-plates and thence to the 
ties; this results in a jumping movement of loose tie- 
plates if the imbedment is not firm and thorough. This 
loosening indents the ties, breaking or bending the tie- 
plates and causing a lamination of the rails. Where the 
tie-plate fails in the imbedment and causes the above re- 
sults the remedy adopted by the manufacturers seems to 
have been to increase the thickness of the plate, which 
does not prevent the undulation of the rails but adds a 
heavier plate, and while the tie-plates are saved, the rail 


receives increased wear, spotting and spoiling the rails, 
In an experimental test made by the Pennsylvania R. R. 
in 1870 of a flat plate 6 ins. square and %-in. thick, they 
acted as an anvil and caused the rail head to show a spot 
where the wheel struck it immediately over the tie-plate. 
These plates were not imbedded in the tie and possessed 
none of the mechanical qualities for imbedment of any 
of the tie-plates now on the market.* About 1880 the 
Manhattan Ry. had a similar experience with a flat plate 
and was obliged to take them out of the track. In fact 
it had decided to use no tie-plates until those allowing 
the flange for imbedment came upon the market. It is 
obvious that any tie-plate that has not a good, firm and 
secure imbedment in timber, is useless. ¢ 

Any and every tie-plate should be heavy enough to act 
as a perfect bearing plate under the rail, but where in- 
creased thickness is used either the tie or the rail has to 
suffer. When tie-plates unite themselves to the ties a 
much thinner plate can be and is used; for such plates 
partake of the stiffness and strength of the wood which 
supports them, that is providing the plate has a full and 
good imbedment. Your committee finds in reports re- 
ceived that the wave motion of light section rail is much 
more severe than of the heavier rails, now being gen- 
erally used, so that any tie-plate found resisting the ac- 
tion of the former has a reserve of strength and can be 
safely used with the latter. In connection with the 
matter of heavier rails, it is an error to suppose that the 
stiffer the rails the more seyere the wear is on the tie- 
plate, or tie supporting them, as on some lines the num- 
ber of ties used per rail length is reduced when the 
heavier rails are laid. 

In looking over many cut ties it became evident that 
most of the wear is due to the moving rail and even in 
the softest woods where indentation was to be ex- 
pected, there was but little appearance of it. It is here 
that the tie-plate proves of the greatest service. It pre- 
vents the tie from being cut into by lessening the up and 
down motion and decreases the lengthwise movement 
with the result that there is less creeping of rail and 
little or no wear into the tie, if the tie-plate is properly 
imbedded. 

The duty of the spike is to prevent lateral motion of 
the rail. If imperfect spiking is done this is not ac- 
complished, and to accomplish perfect spiking the tie- 
plate should have its holes so punched as to allow a close 
fit of the spike to the rail flange. Where this is not 
done trouble is experienced in the wear of the parts due 
to the working in and out of the rail against the spikes. 
This in connection with the up and down movement 
causes a wear in the neck of the spike. It is therefore 
most essential that tie-plates should be properly punched, 
and no tie-plate should be placed in position unless the 
tie has been adzed to a true bearing, as the principal 
cause of tie-plates buckling has arisen from this neglect, 
for no tie-plate can be a bridge. In connection with this 
last finding the committee has been struck with the fact 
that many of the tie-plate manufacturers are placing a 
shoulder on the plate, and that said shoulder as now 
used is of little or no value, for when the spike wears the 
rail gets loose motion and the shoulder and spike both 
cut. To the mind of your committee it appears if this 
shoulder were placed the full width of the tie-plate it 
would offer a support for and reduce the strain on the 
spike with consequent and better results in the line and 
gage of the rail. 

While considering the three important essential parts 
which enter into the relation of the tie-plate, your com- 
mittee fully understand that the tie itself is the principal 
factor, and have tried to secure information as to results 
obtained with different woods used with and without the 
tie-plate. The consensus of opinion seems to be that the 
life of the cedar tie averages 12 or 14 years, hemlock ties 
5 years, tamarack ties 6 years, and oak ties 9 years. The 
price of ties is so variable in different sections of the 
country your committee find it hard to strike the average 
cost, yet in all the reports we have received the in- 
variable answer has been that where the tie-plate has 
been used, no matter the quality of the tie, it has pro- 
longed the life of the timber from mechanical wear. 
Furthermore, the committee finds that better results have 
been obtained from a narrow than a wide tie-plate, and 
feel that a plate 5 ins. wide is ample for all purposes. 

On the second division of the subject matter: ‘‘W_ll 
the Use of Tie-Plates Dispense with the Use of Rail 
Braces?’’ your committee, after a most thorough and 
searching experiment and investigation, unhesitatingly 
state they will do so. We have received reports showing 
where they have proved successful on curves of 3° 30’, 
4° 25’, 15°, and even on 60°, where they have held the 
rail in place without any rail braces being used. More- 
over, no lateral movement or cutting of ties has oc- 
curred on these curves, and the track is in perfect and 
true gage. 

Your committee has had reports from chief engineers 
and roadmasters in all sections of this country where 
ties have been used under almost all possible conditions 
with and without tie-plates, and the reports received show 
that the use of the tie-plate is a very necessary appliance 
on all track work. 


*It should be stated, however, that the Pennsylvania 
R. R. still favors flat plates.—Ed, 
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Its use is economic, as it reduces the repairs on the 
road bed and makes a more perfect track with conse- 
quent reduction on repairs of rolling stock. Further, its 
use as a measure of safety is beyond question, for it 
means truer gage to the track. Your committee unite in 
recommending the general use on all repair and construc- 
tion work of the tie-plate, and feel that its added cost to 
the track maintenance will be more than compensated by 
the cost of labor saved in tie renewals alone. 

R. Black, Chairman; J. B. Moll, Geo. W. Light. 


a er, 
A TABLE GIVING THE PERIMETER, AREA AND HY- 
DRAULIC MEAN RADIUS OF EGG-SHAPED SEWERS. 


A handy table for use in designing egg-shaped 
sewers has been handed us by an engineer and is 
published herewith. The table is based on a sewer 
having a horizontal diameter of 1 ft. and a ver- 
tical diameter of 1% ft., and gives the wetted 
perimeters, areas and hydraulic mean radii for 
such a sewer, with varying depths of flow up to 
two-thirds of the full depth of the sewer. To ap- 
ply the table to other sizes follow the directions 
beneath the title to the table. 


Table for Finding the Wetted Perimeter, Area and Hy- 
draulic Mean Radius of Egg-Shaped Sewers Where the 
Horizontal Diameter is Two-Thirds the Vertical, and 
the Sewer Flows Not Over Two-Thirds Full. 

(For corresponding values of p, a and r for other sewers 

police proportions, A’—'a x D*; P='px D; R=rx D; 

D being the horizontal diameter of the other sewer.) 


d. p. a. Oe d. D- a. T. 
0.100... .0.464 0.0280 0.0604 0.270....0.870 0.1163 0.134 
0.110....0.488 0.0312 0.064 0.275....0.882 0.1192 0.136 
0.120....0.512 0.0864 0.071 0.290....0.915 0.1285 0.140 
0.125... .0.524 0.0387 0.074 0.300....0.938 0.1357 0.144 
0.130....0.536 0.0404 0.075 0.325....0.992 0.1512 0.153 
0.140... .0.560 0.0449 0.080 0.350....1.048 0.1690 0.161 
0.150... .0.585 0.0495 0.085 0.395....1.101 0.1867 0.169 
0.160....0.610 0.0548 0.090 0.400....1.159 0.2050 0.177 
0.170... .0.634 0.0597 0.094 0.425....1.215 0.2238 0.184 
0.175... .0.646 0.0625 0.097 0.450....1.268 0.2485 0.192 
0.180... .0.658 0.0646 0.098 0.475....1.321 0,2637 0.199 
0.190... .0.681 0.0695 0.102 0.500....1.875 0.2840 0.207 
0.200... .0.706 0.0748 0.106 0.550....1.480 0.8267 0.221 
0,210... .0.730 0.0803 0.110 0.600....1.584 0.3702 0.234 
0.220. ...0.753 0.0858 0.114 0.650....1.687 0.4159 0.247 

.225....0.765 0.0884 0.116 0.700....1.790 0.4618 0.259 
0.280....0.777 0.0917 0.118 0.800....1.994 0.5580 0.280 
0.240....0.799 0.0976 0.122 0.900....2.194 0.6563 0.299 
0.250... .0.823 0.1086 0.126 1.000....2.392 0.7560 0.316 


0.260... .0.846 0.1096 0.130 
rr ce Bi 


CONVENTION OF THE AMERICAN SOCIETY OF RAIL- 
ROAD SUPERINTENDENTS. 


The twenty-sixth meeting of this association was held at 
the International Hotel, Niagara Falls, N. Y., on Sept. 9 
and 10. At the opening session on Sept. 9, with the 
President, Mr. Charles B. Price (All. Vall. R. R.) in the 
chair, the first business was the reading of the report of 
the Executive Committee. This report called attention to 
the new arrangement of the meetings, and to the desira- 
bility of enlarging the sphere of usefulness of the society. 
It recommended a larger number of committees, or a larger 
number of members on the present committees. 


A proper and convenient classification of the committee 
work would, of course, require considerable study, but 
the general idea is to let the society’s organization for 
work follow naturally that of the railways themselves, i) 
far as the department coming under the immediate juris- 
dictioh of superintending officers is concerned. It is 
further recommended that a number of cash prizes (say 
of $50 each) be offered, either by the committees or by the 
society, for papers or special reports on a variety of live 
topics connected with the operating and maintenance de- 
partments. These papers should be received early enough 
to permit of their being printed and distributed in advance 
of the meeting. In this connection, the committee suggests 
the propriety of collecting all papers and reports of im- 
portance which have appeared in the printed proceedings 
_ of the past 25 meetings and publishing the same in per- 

manent form, carefully edited and well indexed, and with 

such revision as may seem desirable. Such a volume 
would be of great interest and value to every railway 

man in the country, and would undoubtedly command a 

Sale sufficient at least to pay the cost of publication. 

- It may also be worth your consideration to look into the 

plan, originally proposed by your Secretary, of forming a 

closer afiiliation with representative bodies of railway of- 
_ ficials, such as master mechanics, car builders, roadmas- 
ters, accountants, etc., who, under the organization of 
most railway companies, report directly to the superin- 
tendent. Such a movement, however, could best be ini- 
tiated by a meeting of the executive committees of each 
organization, to look over the ground and report to their 
_ Tespective bodies such recommendations, if any, as may 
_ seem to the best interest of all. 


The report of the Treasurer, Mr. R. M. Sully, showed 
the following summary: Balance in hand in 1895, $1,311; 
_ receipis, $1,467; expenses, $1,408; balance in hand in 
1896, $1,369. The report of the Secretary, Mr. C. A. 
Hammond, showed that the membership consists of 214 
active members, 18 associate and 5 honorary; 5 members 
have resigned since the last meeting, while 3 have died. 
' The total present membership is 237, a gain of 12 over 
_ those reported at the last meeting. Since the last meet- 

ing the Society has lost the following members by death: 
John Adams, General Superintendent, Fitchburg R. R.; 
Wm. G. Wattson, Division Superintendent, West Shore 
R. R., and Waterman Stone, honorary member, and the 
first secretary of the society. Pecuniarily there has been 
a falling off from last year, more than offset, however, by 
decreased expenses. Besides the regular reports and pro- 
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ceedings and the papers by members, the Society has 
within the last few years reviewed, and published in its 
proceedings, special papers, including the following: ‘‘The 
Improvement of Railway Track,’”’ by E. E. Russell Trat- 
man; “Rails and Rail Fastenings,” by J. Churchward; 
and ‘‘Roadway Department Economics,”’ by Andrew Mor- 
rison. 

The next business was the reading of the report of the 
Committee on Roadway, an abstract of which is given in 
another column. This report dealt mainly with the now 
very important question of the value of tie-plates, but 
concluded with the suggestion that the question of the 
merits of different processes of tie preservation and the 
experience with ties so preserved should be taken up by 
the committee for the next year. In the discussion, Mr. 
Derr (Erie R. R.) said that he had in use some hundreds 
of thousands of the Servis plates, and he advocated their 
use on every tie on curves and on alternate ties on tan- 
gents; he did not favor thick plates. Mr. Hammond 
thought thick plates advisable for yard tracks. 

The report of the Committee on Machinery was then 
presented py Mr. Potter (Flint & P. Mar. Fan ths) ere 
explained that the committee believed that the general 
Subject was fully taken up by the mechanical societies, 
and had therefore prepared a short report on the motive 
Power of the future, referring to electric traction. An 
abstract of this is given below: 


Electric Locomotives on Railways. 


We have arrived at a very interesting point in the evo- 
power, a point of transition from 


C u to new ones, a point from which 
it seems possible to almost certainly predict the entire 


power for transportation purposes will never get beyond 
this class of traffic has a very narrow vision of the field 
of progress. Unless we make the assumption that we 
have reached the end of progressive development, we 
must admit the very great probability of the entire sup- 
pression of steam by electricity as a motive power on 
our railways, not only in suburban and inter-urban traffic 
but in cross-country traffic also. : 

Primarily, such change will take place because the per- 
fection of economy has probably already been reached 
with regard to the application of steam. “We have every 
reason to believe that the steam locomotive of the present 
day represents the perfection of economy in its peculiar 
field, or very nearly so, as there are no valid grounds 
for believing that the application of the principle of com- 
pounding will work much of a revolution in economical 
locomotive practice, and there seems no other direction 
in which to look with any degree of confidence for a 
further economical application of steam power. 

There is a wide chasm between the actual and the theo- 
retical economy of the steam locomotive, and it is a chasm 
which the highest talent of the entire civilized world has 
for many years been trying to bridge. The effort has re. 
sulted in the production of a wonderfully perfect mechan- 
ism, the modern locomotive. But in spite of its perfec- 
tion, the modern locomotive is far from being an eco- 
nomical machine when judged by the standard of the 
theoretical, and the very fact of its perfection is the sigh 
of its doom. There still remains this chasm to bridge, 
and there still remains the inventive faculty of man- 
kind which is striving to bridge it. 

As long as there was any possibility of improvement in 
the steam locomotive, man’s inventive faculty concen- 
trated itself there, and by every possible means endeay- 
ored to attain the theoretical point of economy with the 
aid of the agent, steam. But now the time is at hand 
when the limitations of steam have been fully recognized 
for all practical purposes. The limit has been reached, 
But the perfect application of steam still falls far short 
of the goal strived for; that is to say, the perfect machine 
is actuated by a force which has properties that do not 
admit of the highest economy. Man’s inventive faculty, 
therefore, must turn to this new force which has prop- 
erties that promise a greater economy in its application 
to motive power and strive to invent and perfect the ma- 
chine which shall control and apply it. It seems just as 
certain that the perfect electric motor will be evolved from 
the present conditions as it is certain that the perfect 
steam motor has been evolved from the conditions which 
were present 50 years ago. 

The first efforts to apply electricity are crude, just as 
the first efforts to apply steam were crude; the first elec- 
tric motors are very imperfect, just as the first steam 
motors were very imperfect; but constant work on the 
problem will gradually evolve improvement after improve- 
ment, just as the steam motor was improved, until at last 
it has produced the mechanism which controls and applies 
the electric force to the full extent of its natural limita- 
tions. What those limitations are, we can only conjecture; 
they are no doubt much further in the future than the 
limitations of steam power were three-quarters of a cen- 
tury ago. 

However, the almost certain knowledge that electricity 
will eventually supersede steam as a motive power on 
our railways need not disturb us in the least; it need cause 
not the slightest uneasiness to any existing interest, be- 
cause it is absolutely certain that the supersession can 
only take place in conformity with well-defined laws of 
progress which must infallibly operate to adequate com- 
pensat‘on for all apparent losses incurred during the period 
of transformation. It will merely represent a higher de- 
velopment of the means of transportation, and will have 
its analogy, so far as economic consequences to existing 
interests are concerned, in the change from the stage coach 
by the steam locomotive. 

The 35,000 steam locomotives on our railways, repre- 
senting a capital investment of at least $250,000,000, are 
not to be consigned to the scrap heap on an uncertainty, 
nor even in a hurry. Before the new power has the 
slightest chance to supersede the old, it must positively 
prove itself the economic superior of the old, and the 
demonstration of this economic superiority necessarily 
carries with it full compensation for all apparent losses 
that may be incurred. 

We shall be compelled to meet these problems with our 
present resources as long as possible, and manipulate our 
present instruments for all they are worth, until their 
insufficiency has been absolutely demonstrated. When that 
time comes, there will be nothing left for us not to change 


to the new instruments and enter the field of competition 
on equal terms. It stands us in hand, then, to keep pace 
with the development in the science of electrical engineer- 
ing, so as to be fully prepared to act intelligently on the 
changes that force themselyes upon us, whenever it so 
happens that those changes are demonstrated to be un- 
avoidable. 

There was not much discussion on this, but what little 
was said apneared to indicate that a change from steam to 
electric traction was most probable but could not be a 
practical issue for very many years to come. 

The report of the Committee on Transportation was read 
by Mr. Knibloe (Buff. Creek R. R.); it dealt mainly with 
the tonnage standard for loading freight trains, aS a means 
of economy in freight service, and was substantially as 
follows: 


Tonnage Rating of Freight Trains. 


A circular was sent out containing interrogatories as to 
the methods of loading trains, whether by the tonnage sys- 
tem or by the car system. From over 200 members only 
52 replies were received. Of the 52 roads represented, 22 
were loading trains by the tonnage method, the balance 
were not. From the replies received from the members 
on whose road the tonnage system is in vogue, it is clearly 
shown that large savings can be made by use of the ton- 
nage system. The percentage of increase shown in tons 
or cars per train by reason of the use of the tonnage sys- 
tem varies from 3% to 20%. The use of the tonnage sys- 
tem in five cases reported has served to increase the ayer- 
age speed of trains. In the other cases reported the speed 
has either decreased or no change has been noted. In a 
majority of answers it is shown that the tonnage system 
of loading trains gives greater uniformity of movement 
and avoidance of overloading of trains. Reports show that 
there is a large field for improvement in systematic effort 
tending to increase the number of tons of freight per car. 
One member reports that he has made an increase of 
from 12% to 15%, which is a remarkable showing. We 
therefore recommend that the tonnage system be used in 
loading trains in preference to the car system, and that 
the question of the loading of cars to full capacity is one 
that deserves close attention and will give very gratifying 
results. 

In the discussion it was suggested that this was a case 
for the use of the dynamometer car to determine the ac- 
tual efficiency. Mr. Brunn (Erie R. R.) said the tonnage 
system is giving excellent results on his road, one im- 
rortent result being that more empty cars are now availa- 
ble. Mr. Knibloe considered that additional track scales 
should be put in to facilitate the working of the tonnage 
system, while the length of trains should in any case be 
limited to that which the train crew can properly handle, 
regardless of loads, 

In the afterncon there was an excursion to the power 
house of the Niagara Falls Power Co., after which another 
business meeting was held. At this meeting Mr. Derr 
(Erie R. R.) presented a very brief report from the Com- 
mittee on Signaling, explaining that it had been thought 
preferable to invite some signal engineers to address the 
society. He therefore introduced Mr. Charles Hansel, 
Vice-President and General Manager of the National 
Switch & Signal Co., who delivered a most interesting ad- 
dress on the principles of signaling and interlocking, il- 
lustrated by an exhibt of the appliances used, and a com- 
plete set of instruments of the train-staff system of block 
working. In the explanation of the operation of these 
appliances he was assisted by Mr. Patenall, the inventor 
of the Patenall electro-mechanical slot. When Mr. Hansel 
had concluded his address, Mr. J. G. Schreuder, Chief Engi- 
neer of the Union Switch & Signal Co., exhibited a work- 
ing model of an overlapping block signal system for single 
or double track lines, the signals being of the disk or 
“banjo’’ pattern. This system we shall describe and illus- 
trate in another issue. The discussion was postponed until 
the following day, when Mr. Derr and Mr. Brunn ex- 
plained the very complete system of absolute block work- 
ing on the Erie R. R. Mr. Price (All. Vall. R. R.) has two 
yard sections fitted with the Union Switch & Signal Co.’s 
system above noted. Mr. Neville Priestly, of the Indian 
State Railways, said that on these railways there are sig- 
nal and interlocking plants at the stations, but not to any 
extent on the open line, owing to the lightness of the 
traffic. We shall give a more complete report of this dis- 
cussion in a later issue. 

In the evening there was the annual banquet, which was 
a very enjoyable affair. 

At the meeting on Sept. 10, the discussion on signaling 
was taken up, as already noted, after which there was a 
general discussion on the report of the special committee 
(presented at the meeting of 1895) on “The Relations 
Between Railways and Their Employees, Including Meth- 
ods of Training and Discipline.’”’ In the afternoon there 
was an excursion down the Niagara Gorge Electric Ry. to 
Lewiston, on a special train, by invitation of Mr. J. M. 
Brinker, President of the railway. The party then crossed 
the river to Queenstown and returned on the Canadian 
side of the river by the Niagara Falls, River & Park 
Electric Ry. 

eee 
CONVENTION OF THE ROADMASTERS’ ASSOCIATION 


OF AMERICA. 


The fourteenth annual, convention was held at the 
Cataract House, Niagara Falls, N. Y., on Sept. 8, 9 and 
10, with a fairly large number of members and guests in 
attendance, ani an exceptionally large and comprehen- 
sive exhibit of track tools and appliances. The opening 
meeting was held Sept. 8, the President, Mr. C. E. Jones 


190 


ENGINEERING NEWS. 


Vol. XXXVI. No. 12 


gn i a 


(C., B & Q. R. R.) being in the chair, and the Vice- 
President, Mr. Kerwin (C. & N. W. Ry.), and the Sec- 
retary and Treasurer, Mr. J. B. Dickson (C. & N. W. Ry.) 
also present. The meeting was called to order at 11 
a. m. Mr. Jones read a brief address, referring to the 
impcrtant work of the proper maintenance of the 180,000 
miles of track in this country, and the proper handling 
of the army of men engaged in the work. The road- 
master should be able to instruct his subordinates in 
theory, and to lead and direct them in all practical work, 
especially in case of washouts, wrecks or other emer- 
gencies. He briefly referred to the aims of the associa- 
tion in bringing roadmasters in contact with each other, 
for the exchange of opinions and experiences, with the 
object of improving their efficiency and value to the 
railways. The association, he said, now has about 600 
members, 

Brief addresses were then made by some of the older 
members. Mr. Caffrey (L. V. R. R.) said that he never 
failed to get instruction at these meetings, and to go 
back with new interest and confidence in his work. He 
thought that the higher officers do not yet recognize the 
importance of the association and its work, and that it 
would be for the benefit of the railways if the officers 
insisted upon their men attending the conventions instead 
of merely giving them permission to attend when it is 
asked for. He also referred to the great increase in speed 
of trains which had been so noticeable within recent years, 
and which has in many cases been apparently made almost 
without consideration cf the track conditions. Mr. Ker- 
win referred to the satisfactory condition of the finances 
of the esscciation, and Mr. Collins made a few remarks 
as to the desirability uf members present attending the 
meetings instead of sitting outside and discussing matters 
in a personal way. It may be noted here that there was 
very little-interest shown in the discussions, though 
these are (or should be) the-most important part of tne 
proceedings. Perhaps if the reports were required to be 
sent in to the secretary in time to be distributed to the 
members a month or so before the meeting, the dis- 
cussions might be more free, as the members would have 
had time to consider the reports. 

The secretary, Mr. Dickson, then read his report for 
the year, showing the following results: Receipts for 
dues, fees and advertisements in the annual report, 
$1,941; expenses, $1,325; balance in bank, $615; amount 
still Gue to the association in payment for advertise- 
ments, $225. A vote of thanks was tendered to Mr. 
Dickson for the efficient manner in which he has trans- 
acted the business of the association. The list of appli- 
cants for membership was then read, and after their elec- 
tion the meeting adjourned. 

The afternoon session commenced at 2.45 p. m., and the 
first business was the election of officers, which resulted 
as follows: President, R. Caffery, Lehigh Valley R. 
R.; First Vice-President, A. S. Weston, New York Cen- 
tral R. R.; Second Vice-President, T. Hickey, Michigan 
Central R. R.; Secretary and Treasurer, J. B. Dickson, 
Chicago & Northwestern Ry.; Member of Executive Com- 
mittee (for a term of three years),Wm. Brandt, New Yorx, 
New Haven & Hartford R. R. 

The general business having been disposed of, the re- 
ports of committees were taken up, the first on the list 
being that on ‘‘Tie-Plates,’’ an abstract of which is given 
in another column. 

The discussion on this important subject was far from 
satisfactory, being mainly of a desultory and fragmentary 
character, in spite of the fact that nearly every man in the 
room had more or Jess experience with tie-plates, and in 
spite of the vigorous remarks of Mr. Jones and Mr. Ker- 
win, who rightly rebuked the members for this unreadi- 
ness, They meet mainly for the purposeof discussing prac- 
tical questions, and if they do not discuss them a great 
proportion of the value of the convention is lost. As Mr. 
Jones said, if he were to talk to any one of these men 
when meeting him out on the track, they would give 
their own ideas and experience freely, and probably crit- 
icise the report in some way, while here they practically 
allowed it to pass by with only half-hearted consideration. 

Mr. Collins said that in his experience tie-plates do 
hold the rails to gage, and he much preferred a plate 
with a shoulder the full width of the plate, as it puts a 
greater proportion of the resistance on the inner spike. 
He has had plates on 3° curves in main track, and 10° 
curves in branch track, laid five years ago, the rail braces 
being at the same time removed, and there has been no 
oceasion to re-gage the track. It would be a wise econ- 
omy to use tie-plates on all curves, and especially on 
switch leads, as ties and switch timbers wear by rail cut- 
ting and the adzing of the seat of the rail to set it back 
vertical. The use of a shoulder greatly reduces the wear or 
“necking” of the spike. A shoulder plate is preferable in 
any case, but he would insist upon it for use on curves. 
He was also strongly in favor of the use of tie-plates in- 
stead of rail braces. Mr. Hawkins (Nor. & So.) said his 
road uses cypress and white cedar ties, and next year it 
will complete the application of tie-plates to all ties. A 
great advantage in their use is the avoidance of continual 
re-gaging of the track. He was not inclined to believe in 
the necessitv of using a shoulder on the plate, especially 
if the plate is properly punched to fit the spikes and rail. 
Mr. Dodson said that with oak ties it was not economy 


to use tie-plates on curves of less than 8°. He put plates 
on a 10° curve 18 months ago, and has had no trouble, 
while formerly using a brace on each tie, the track had 
to be re-gaged twice a month. Mr. Ross (Flint & P. M.) 
said that the use of the tie-plates increased the life of hem- 
lock ties two years. He thought tie-plates better than rail 
braces, while the latter require three extra spikes to each 
brace, and the former requires no extra spikes. 

Mr. Shanks (C. Vt.) said that in Massachusetts the life 
of a hemlock tie is about five years without plates and 
eight years with plates, but he would prefer a wider 
base to the rail instead of using tie-plates, since in his 
opinion this would give the same advantage at less cost.* 
He has used plates with and without a shoulder on top, 
and prefers the former. Mr. Greening (Lehigh Valley) 
said that in one case the rail necked the spikes so much 
as to widen the gage and nearly cut off the heads of the 
spikes. Mr. Dodson (So. Ry.) said that a shoulder added 
about 2 cts. to the cost of a plate, but he questioned the 
use of a shoulder, more particularly one 5 ins. long, or a 
sho.ilder on each side of the rail. With a rail brace, the 
cutting of the tie along the edge of the rail base throws 
the weight upon the head of the brace, tending to pull 
the spikes at the heel, while the tie-plate prevents this 
first cutting action. Other members spoke in favor of a 
shoulder tie-plate, with shoulder the full length of the 
plate, and Mr. Stickney (B. & Me.) said that he shimmed 
on top of such a plate. A vote was taken on the question 
of the advisability of using a shoulder or lip on the upper 
surface of the plate, and resulted as follows: 39 in favor. 
of shoulder, 7 in favor of a flat plate. Several members, 
however, who use only the latter plates refrained from 
voting, and it should in fairness be pointed out that the 
flat-topped plate is the form used very much more exten- 
sively than the shoulder plates. On roads where track 
heaves, also, the shoulder might be somewhat of a trouble 
in shimming the track. 

The meeting then adjourned. In the evening there was 
a very pleasant ‘‘parlor entertainment’’ at the hotel, con- 
sisting of songs, music and recitations, which was some- 
what of a novelty and was very conducive to the more in- 
timate acquaintanceship of the members and their friends. 

At the morning session on Sept. 9, the first business was 
the election of Mr. J. A. Lahey (C. & N. P) as a member 
of the executive committee to fill the uncompleted term 
of Mr. G. W. Bishop, who has resigned on account of re- 
tiring from railway service. The report of the committee 
on ‘‘The Best Method of Protecting Facing Point Switches’’ 
was then read by the chairman, Mr. W. D. Otis (N. Y. 
Central): 


Protecting Facing Point Switches. 


The means of protection should be as follows: (1) A 
distant signal placed at least 2,000 ft. from the switch, 
depending upon the location; (2) A home signal located at 
the switch (with a positive indication in each direction 
to show whether the switch is set for the main or side 
track); (3) A facing lock which locks the switch. These 
should all be operated by a two-lever interlocking switch- 
stand, so constructed that when the signals are put at 
danger it unlocks the switch so that it can be operated. 
The interlocking system should be so arranged that the 
danger signal cannot be put to indicate safety until the 
switch is again set for the main track. 

The regular proceedings were then interrupted to hear 
brief addresses from Mr. John Doyle (Det., L. & N.), Past 
President, and Mr. I. Burnett, the founder of the associa- 
tion. 

When the subject of the report was taken up for discus- 
sion, there was little desire to speak, and such discussion 
as there was had to be dragged out by the vigorous ques- 
tioning of the chairman, who seemed unable, however, to 
arouse any particular interest in the matter. Mr. Weston 
said the plan recommended was that used on the New 
York Central R. R., for single track lines; 2,000 ft. is the 
least distance that it is safe to give an engineman to stop 
his train during foggy weather, and the signal cannot 
show ‘‘clear’’ unless the switch rail is fully home against 
the stock rail. The home signal at the switch is not a 
semaphore, but a double-lever switchstand with lamp 
and single target; it shows a red target and light when set 
for the sidine. and no target and a white light when set 
for the main track. This is the practice on this road. 
Mr. Coates (N. Y., N. H. & H. R. R.) pointed out that 
this was in conflict with ordinary interlocking rules, by 
omitting the one signal, so that when set for main track 
there is a distant signal but no home signal. Mr. Doyle 
suggested putting on a white target or taking off the white 
light, so as to make the day and night signals the same. 
Mr. Shanks said that as a matter of fact different roads 
have distinct methods of practice, and it should be the 
duty of the association to endeavor to crystallize these 
into one uniform practice. There should be at every 
switch a red and a white signal. The absence of the latter 
tends to lead the engineman into carelessness in looking 


*Jt is hardly necessary to point out that this is an en- 
tirely erroneous idea. Such a distribution of metal in a 
rail would be very bad, and the added metal would add 
but little strength to the rail, while that part lying bé- 
tween the ties would be so much wasted metal. It is far 
better practice to slightly reduce the width of the rail 
base with a view to the use of tie-plates, as in the Dud- 
ley type of rail sections, where the width is slightly less 
than the height. 


out for a red signal, while with a signal for either posi- 
tion his attention is attracted to the switch. As a result 
of the opinions expressed in this direction it was voted to 
amend the second recommendation in the report by the 
addition of the phrase given in parentheses. Mr. Coates 
said that there were other devices besides switch locks to 
effect the same purpose, including a yoke which must be 
thrown (first setting the distant signal) before the switch 
lever can be thrown. Mr. Reisler thought the report ought 
to be extended to include switches at block signals; on 
the Erie R. R. the switches and block signals are operated 
together without the use of an interlocking machine. Mr, 
Caffery, however, thought that the report was intended to 
refer only to switches operated directly by hand and not 
those at interlocking points. Mr. Reisler’s motion was not 
carried. 

Next in order came a paper on “‘Ditching,’’ by Mr. J. M. 
Meade, Res. Engr., A. H. S. F. Ry. This was read by the 
secretary and received as information. The following is 
an abstract of this paper: ; 


Ditching. 


Whilst there is a general desire for action and informa- 
tion on this subject among all of us, it must be admitted 
that we have yet a great deal to learn, and this very ig- 
norance is mainly due to a lack of teaching and training 
from those who know the real meaning or philosophy of 
the art. 

As nearly every road has its own standards in regard to 


- cross section and shape of road bed and ditching, it hardly 


seems necessary to attach to this paper plans showing 
how track should be ditched. It is an old subject. The 
main object is to remind the roadmasters of the great im- 
portance attached to this matter; economy in track main- 
tenance begins right here, and one of the most important 
factors in prolonging the life of cross ties and saving the 
rails rests with good drainage. Good ditching shows for it- 
self and tells its own story. 

Our managers should never grumble or hesitate as to 
the security derived and money saved in allowing the road- 
master sufficient force to keep his track well drained. One 
or two days’ rain will often spoil weeks and months of 
hard work by the section foreman by neglect of this kind. 

In ballasting or other important track work, great atten- 
tion should be given to the matter of drainage; every ditch 
should be amply large to carry off all the water that will 
ever come into it and sufficiently deep to keep the moist- 
ure away from the ties and ballast. Frequently on new 
roads, cuts will slide in and sometimes make the track 
impassable; this is often prevented by a good surface ditch 
on top, placed some distance back from the top edge of the 
cut, as circumstances will admit. In cases where this will 
not stop the sliding, the writer has known bad cases cured 
by cutting vertical trenches on the slope of the cuts from 
top to bottom, placed about 20 ft. apart, as the case de- 
mands, with the dirt mounded up in oval shape between 
the trenches. This is a good remedy where the earth 
seems to be alive and constantly on the move. ; 

Many roadmasters seem to think that itis not necessary 
to spend any money draining banks. This is a mistake; 
banks should be properly drained as well as cuts. Rough 
track is often found on embankments caused by the ties 
being buried in mud. This is wrong; ties on embank- 
ments should have free drainage from their ends, on a 
slope of at least over 1 in. in 12 ins. We often meet with 
material in cuts of a spongy or boggy nature, where even 
rock ballast will not keep the track smooth. I have seen 
bad cases of this kind cured by putting porous tiling in the 
side ditches and cinder ballast at least 12 ins. deep under 
the ties. Where places of this kind are encountered in 
cuts there is no end to the trouble and if the grade 
of the railway can be changed to at least 0.5% it will often 
give permanent relief. 

_We often hear the question raised: ‘“How much of the 
time of a section gang should be given to ditching?’’ This 
can best be answered by the circumstances governing the 
case. In the proper seasons for this kind of work, and 
where sufficient help is allowed, it is considered good prac- 
tice to give at least one-fourth of the time to the matter 
of ditching. 


The next report was that of the committee on super- 
elevation on curves and the use of easement curves; this 
was amended somewhat during the discussion and the 
following is the report substantially as adopted: 


Superelevation on Curves for Speeds of 10 to 70 Miles 
Hes Hour, and the Advisability of Using Easement 
urves. 


We are of the opinion that curves should be elevated 
for the highest speed at which passenger trains usually 
run over them, limited, however, to an elevation of about 
7 ins. if the track also carries freight traffic. If exclu- 
sively passenger traffic we would not be limited to 7 ins. 
if the circumstances seemed to require more. 

We recognize the various conditions that may require 
a modification of this rule. In such cases each will be 
governed by the prevailing circumstances, bearing in 
mind that the passenger traffic deserves more considera- 
tion than freight. 

At the proper speed for which the curve is elevated 
each rail carries equal weight; in other words, a weighted 
line through the center of gravity of the car will remain 
perpendicular to the plane of the rails while passing the 
curve. 

When trains pass curves at greater speeds than the track 
is elevated for, the weight on the outer rail is increased, 


flange friction is increased and the tendency to turn the. 


outer rail over is much greater, but we believe in full 
elevation because it is not only safer but a much better 
riding track and the advance in the condition of track 
and increased average speed require greater attention to 
this matter. 

We are decidedly in favor of easements for all curves of 
2° or over. They make the entrance to curves gradual, 
reduce the shock at high speed and keep the line mucl 
better. They should be put in with a transit and should 
be of sufficient length to carry all the elevation at the 
rate of about 50 ft. per in. That is, the elevation should 
begin with the easement and reach full elevation at be- 
ginning, of regular curve. The spiral or cubic parabola 
is equally good. 

Where no easement curves are used we recommend full 
elevation at ends of curves, running it out on tangents 
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at the rate of 50 ft. per in., except for reverse curves, 
Uniform elevation, good line, gage and surface are as 
essential as the proper elevation for a perfect track. 

Where easement curves are not put in by the engineer, 
good results can be obtained by throwing in the whole 
curve a given distance and flattening the ends by ex- 
tending the curve beyond the ends of the original curve 
equal to one-half the length of easement. To get easement 
of acertain length as the curvature increases, the amount 
the original curves move in will increase. . 

Your committee recommends the use of the formula in 
mechanic’s text books, viz.: 


Grxey 


32.2 x R 


G= gage of track in feet, 
V =velocity of train, in feet per second, and 
R=radius of curve in feet. 

The following table computed by this formula shows the 


Elevation = in which 


elevation in inches for each curve, 1 to 10°, and for 
speeds of 10 to 70 miles per hour, inclusive: 
eg. of ————Miles per hour————_, 
care. 10. 20. 30. 40. 50. 60. 70. Remarks. 
1 1% 2% 3 Maximum ele- 
2 2% 3% 5 vation about 
3 4% 5% 7 7 ins. by the 
45% 7 He formula 
By Bias sets an given. 
6 8% By 
(Lae 
8 i 
Oe 6) crn 


Mr. Doyle explained that it was not thought necessary 
to work out the elevation for the high speeds on the 
sharp curves, since in operation the trains would be 
slowed down on such curves. Mr. Coates (N. Y., N. H. 
& H. R. R.) said he preferred a formula giving a higher 
rate of elevation on a high degree curve than on one of 
low degree. Thus for curves of 1°, 2°, 3° and 4°, he 
would give (for 40 miles per hour) an elevation of 1%, 
2%, 3% and 4 ins., instead of the 1, 2, 3, 4 ins. given by 
the committee. 
ins. The Pennsylvania R. R. uses a cord 75 ft. long, 
stretched on the gage side of the outer rail, the middle 
ordinate being equal to the elevation. Taking a case 
where passenger trains run down grade at 60 miles per 
hour, and freight trains go up the grade at 15 miles per 
hour, should the elevation be calculated for the fast or 
the slow train, as the high elevation necessary for the 
former will seriously affect the operation of the latter. 
Mr. Stimson (G. R. & I.) said that under such conditions 
on his road the curves are put up for the fast trains, 
though the freight trains wear the inside rails pretty 
badly, but the management requires this to be done for 
the safety of the fast trains. Most of those participating 
in the discussion approved of the use of easement curves, 
though some members did not appear to be clear as to 
the purpose or laying out of such curves. Mr. Emery 
thought there are places where such curves cannot be put 
in on existing roads, as, for instance, where the curve 
ends at a bridge or tunnel, or in a narrow cut with ma- 
sonry retaining walls, or where curves come very close 
together, while the method of flattening the ends and 
sharpening the centers of curves would necessitate au 
entire realinement and the purchase of additional right 
of way in some cases. 

In the afternoon there was an excursion on the Niagara 
Falls, River & Park Electric Ry. (on the Canadian side of 
the river). At the evening session the report of the com- 
mittee on ‘The Latest Improvements in Frogs and 
Switches” was taken up, but it did not in any way fol- 
low the ground indicated by the title, since it was merely 
a general sort of report on frogs and switches, reiterating 
recommendations which are now pretty familiar. An ab- 
_ stract of this report is given below: 

Frogs and Switches 


It is very essential that all roads should adopt some 
form of frog and switch as a standard, for use at all 
places except where some special design of construction 
is necessary. Where railways do not manufacture their 
own frogs, switches and crossings, it is well to furnish 
frog makers with a complete set of their standard blue 
prints and specifications for same, but in the event of 
special frogs, etc., careful measurements should be taken 
and blue prints furnished accordingly. a 

For main line work, spring rail frogs not less than 15 
ft. long; and in yard work, wherever practicable, spring 
rail frogs of not over 12 ft. in length. Variations from 
this, of course, depend greatly upon the circumstances 
under which the work is to be laid out. Where a rigid frog 
is adopted for such work with a heavy traffic, a bolted and 
filled frog with %-in. steel plates is certainly preferable 
and more economical. A great deal depends, however, as 
to the kind of frog to be used, which can only be deter- 
mined upon under the existing circumstances. 

The clamp frog may be utilized to advantage in main 
line service where traffic is light; the great objection, 
however, to this class of frog is its inability to support 
itself; the clamps naturally become loose, in consequence 
of which the wing rails receive the weight of passing 
_ traffic, the point dropping below the surface of the wing 
rails, causing them, sooner or later, to become battered 
and useless. The ee advantage gained in the use of the 
clamp frog is that when one wing rail is worn it admits 
of the frog being transposed, or having a new wing rail 
substituted at a small cost, thus prolonging the life of the 
frog. In complicated yards where a large number of 
Switches and frogs are necessary this style of frog cannot 
be used to good advantage on account of the long ties, as 
the clamps project below the base of the frog, requiring a 
greater spacing of the ties or shorter ones used; whereas 
a frog with a plate can be used under any conditions. In 
yard work where sharp curves are necessary, a frog 12 
ft. long is recommended, owing to the fact that frogs 
Placed in curves of low radius require a wider throat and 
flangeway, consequently the space from outside of guard 


He would also limit the elevation to 6%. 


rail to point is greater in order to allow the wheel flange 
to pass through without binding, overcoming the battering 
and pounding down of the entire frog. The clamp frog, for 
the time being, gives but little trouble, having no bolts 
and rivets to become loose, but is on the whole a very ex- 
pensive frog as a result of its loose method of construction, 
there being no support whatever to the point. On the 
other hand, the bolted frog with %-in. steel plates, made 
in proportion to the size of the frog, has a tendency to 
support it equally through its entire area of bearing and 
is certainly the most economical. ; 

While spring rail frogs in yard construction may or may 
not be as economical as the bolted and filled frog, it is 
not good policy to make a general use of them in freight 
yards where a great amount of switching is required, as 
switchmen are more or less liable to have their feet caught 
in the frog. The objection to the double rigid frog, as 
usually made, is that the wheels are furnished with no 
guard in passing from one point to the other. In order to 
overcome this difficulty it is well to have the guard rail’ 
of the frog so made that it will shade both points %-in.; 
in this manner one frog will answer as a guard for the 
opposite frog while trains are passing through the combin- 
ation. Rigid double frogs up to No. 7 can be used on com- 
binations of 8° 10’. In combination switches above this 
the use of movable point frogs is recommended, 

In a proposed guard rail two clamps are made use of 
on either end which hold the rail rigid and overcome the 
possibility of the rail turning over. The two bends in 
either end have a tendency to crowd the wheels gradually 
through the frog, preventing them from striking the point, 
reducing to a minimum that sudden shock which would 
otherwise be the result in the use of an ordinary guard 
rail. For main line passing tracks a No. 11 spring frog 
is recommended. For yards and miscellaneous sidings it 
is impracticable to adopt a standard frog as all depends 
upon the location and amount of room at disposal. 2 

Since the adoption of the interlocking system at railway 
crossings, allowing trains to pass at full speed, the ex- 
pense is consequently materially increased, as they re- 
quire a greater amount of care and attention. Thorough 
inspection should be made each day of such high speed 
crossings, and any defects at once remedied. Roadmasters 
must endeavor to keep them in such shape as to avoid 
the complaints which might otherwise arise from other 
roads with which their line intersects, reducing the cost 
of maintenance to a minimum, and in order to do this 
they should receive constant care from the time they are 
placed in position. A crossing should be placed in such a 
manner as to be perfectly rigid, and the least expense 
will be incurred in the maintenance of such a crossing. 
In order to accomplish this it is advisable, if the circum- 
stances will admit, to have at least 4 ft. of broken stone 
foundation, with framed timbers of suitable kind and size, 
and a properly-constructed drain from the bottom of the 
pit. The gage of crossings on tangent should be 4 ft. 
8% ins., with 1%4-in. flangeways, placed on %-in. steel 
plates, made in proportion to the angle and area of the 
crossing. 

On one complicated crossing the flangeway on the inside 
of the curve is 2%4 ins., and on the outside 2% ins. The 
flangeway is necessarily made narrow on the inside so as 
to answer for a guard rail and wider on the outside to al- 
low the necessary space for curvature of the wheels. 

Switches in main tracks should be put in with a 
theoretical lead corresponding with the _ theoretical 
Switch point, in accordance with the angle of the 
frog, and where a 15-ft. switch point is used, as is 
very often the case, the length of the lead should be short- 
ened the difference between the theoretical switch point 
and the 15-ft. point, which will make the lead practica- 
ble. Where a 15-ft. switch point is used as a standard for 
yard work the leads can be shortened; for instance, a 
No. 15 frog can be used on any lead from 115 to 132 ft. 
No. 10 frogs are often used as a standard in connection 
with a No. 9 lead. Then why not use a No. 9 frog with a 
lead to correspond, as it certainly would be practicable, 
furnishing as it does a perfect curve in making use of a 
frog one size less and would last longer than a No. 10 if 
a rigid frog? 

All switches should have a 5-in. throw, as they are more 
economical to keep in repair and also do away with that 
element of danger caused by wheels catching the open 
point, which is often the experience with switches having 
less throw. It is very essential to have a suitable guard 
rail placed 4.ft. 6% ins. from the point of the frog, re- 
gardless of the gage of the track, as oftentimes tracks 
leading to factories, etc., are gaged to 4 ft. 9% ins. Two 
tie rods on all yard switches are also recommended, with a 
stop block on the stop rail; the stock rail should be bent 
9 ins. ahead of the point and the switch point will set up 
snug and in perfect shape as far back as the point is 
planed. A kink in the stock rail ahead of the point all 
the way from 15 to 20 ins., is often made use of. The 
objection, however, to this method of construction is that 
it permits worn or double flanged wheels to run in the 
space between the point and the stock rail as the only part 
of the point that sets up against the stock rail is just near 
the point of the switch. All main track switches should 
be made with reinforcement bars connected to the points, 
in order to hold them securely in position should they be- 
come broken, and thereby prevent in many instances a 
serious derailment. 


At the morning meeting on Sept. 10, the first subject 
taken up was Rail Joints. The committee had made no 
report, but the chairman thought the matter important 


enough to be discussed even though the committee had 
neglected its duty. 


Rail Joints. 


Mr. Brown approved a suspended joint with ties 12 to 
15 ins. e. to e., but with the addition of a base support; he 
has tried the Long and Thompson joint. Mr. Stickney 
has been using the Weber and Continuous joints, and his 
foremen claim that the latter is the easier to maintain. 
Mr. Black (Manhattan Elevated) said that seven years 
ago his road adopted the Samson angle bar on a 70-lb. 
rail, but after about two years’ service this would break 
in the web. They then tried a truss joint, and then the 
Weber joint, which is now the standard and is applied 
to 90-lb. rails. Some of the Weber joints were put on 
old rails which had been in use nine years and were 
ready to be taken out. The rails improved so much at 
the ends that they remained in four years more. Mr. 
Coates said that the Weber joint is used on the four- 
tracks of the New York, New Hayen & Hartford R. R., 
leading out of New York; careful measurements of the 


four joints which had the Weber joint applied on April 


On 


25, 1893, showed the following deflections: 


April 24, May1, May 9, April 14, 
1893. 1893. 1893. 1896. 
in. in. in. in. 
JOMEONG a hee tasiclaciene 5-64 2-64 1-64 0 
FANON! 20.7.3 done et 5-64 2-64 2-64 0 
Sb INO hOdi- widest ease OsO4 3-64 2-64 0 
fe ae NOs Se cation a, onal ae 4-64 2-64 , 1-64 1-64 


Mr. Hickey (Mich. Cent.) said that many of the 44-in. 
iron splice bars were taken out, straightened and put 
back, but the 44-in. steel bars did not give any trouble 
by bending. Mr. Shanks has had good results with 
Weber joints on new 75-lb. rails, and by putting the 
Continuous joints on old 60-lb. rails which had had 16 
years’ service, he brought the rail ends back into 
tolerably good surface; he approved of a suspended joint 
with bridge or base support. Mr. Ware (B. R. & P.) had 
put Weber joints on rails that had got badly pounded by 
13 years’ service, and brought the rails back to better 
condition. Mr. Sullivan (Boston & Albany) applied 12 
Continuous ‘joints six years ago; two of these were re- 
cently taken off, but a straight edge placed on the rails 
and on the splice bars showed no deflection. Mr. Caffery 
(L. V.) evaded the usual inquiry about miter joints by 
Saying that the discussion referred to joint devices, while 
the miter-cut rail ends could be spliced by any form of 
joint device. 

The next and last report was that of the Committee on 
Ballast, which was substantially as follows: 


Ballast. 


1. What is the best kind of ballast? 

Stone.—Ballast made from stone, crushed to the proper 
size for tamping, that will neither solidify in track, nor 
disintegrate while being worked, makes the best ballast. 

Gravel.—The term gravel, as ordinarily used, applies to 
so many different kinds of material that, in alluding to 
it, an explanation should follow each statement describing 
the quality of the gravel in question. We have seen 
gravel in small quantities, generally in pockets, that was 
clean, hard stone; ranging in sizes from that of a pea to 
a hulled walnut. No material could be better for ballast 
than this, but, owing to the amount of soil and fine 
sard that is usually put in track with the gravel, we fin’ 
it inferior to crushed stone.* 

Burned Clay.—This has many qualities to recommend 
it for ballast, and those who have used it the longest are 
the most enthusiastic in its praise. 

Furnace Slag.—This makes very good ballast, and the 
same may be said of locomotive cinders under certain 
conditions, 

2. What are the best methods for handling different 
kinds of ballast? 

The methods of handling ballast differ under different 
conditions and localities. What would be economical in 
one case, would be expensive in another, 

Stone is generally moved from the quarry to the 
crusher by small dump cars on an inclined railway, at- 
tached to cables. Where it is convenient to locate the 
crusher about level with the quarry, parties who move 
the stone with dump carts claim that they can do it more 
economically than with cars. After the stone is 
crushed, it is elevated and put into storage bins, con- 
venient to load into cars by gravity. The distribution of 
crushed stone on track can best be done with hopper 
bottom cars. The Rodger ballast car is, perhaps, the 
most complete car for this work that is in general use. 

Gravel can generally be more economically loaded with 
steam shovel than in any other manner. It can best be 
handled in hopper bottom cars also, or may be distributed 
with good success on flat cars, when the haul is not too 
long, and unloaded with the rapid unloader. Furnace 
slag — locomotive cinders may be handled the same as 
gravel. 

3. What is the best kind of cross-section for each kind 
of ballast, both as to roadbed and ballast? 

The best cross-section is the one which will keep the 
destructive elements farthest from the track. Roadbeds 
should be wide enough to reduce the heaving of the track 
to a minimum. 

They should be drained below the frost line in all clay 
cuts. Where it cannot be done by open ditches, it may 
be successfully done with tiling. Whether drainage is 
made in open ditches or under ground, it should be done 
with the view of getting the water away from the track 
as quickly as possible. 


In the discussion on this report, Mr. Caffery said he 
thought %-in. stone too small, and would prefer it 1% 
to 2 ins. in size, as with this limit there would be plenty 
of the smaller sizes to fill in. Mr. Coates had tried 2%- 
in. stone, but found it too large, the stones from the 
crusher coming out in long narrow pieces, so that a 
stone of 214-in. section is entirely too large; he favored 
breaking to a 1%%-in. ring, and thought %-in. so small 
that in tamping the stones would be crushed and broken. 
He has used trap, limestone and sandstone, the latter 
being very unsatisfactory, as might be expected, as it 
breaks in tamping and gradually crushes. Mr. Mott laid 
one mile of %-in. stone screened from dust and dirt, 
which made excellent ballast, but he would prefer 114- 
in. stone similarly cleaned. Mr. Lahey considered it the 
best practice to use a bottom layer of coarse stone and a 
top layer of screenings. Mr. Brown thought there were 
as many varieties of stone as of gravel ballast. If stone 
is crushed fine it disintegrates so rapidly that it is ex- 
pensive, and he therefore uses a 3-in. ring. With light 
rails on coarse stone ballast, however, it is difficult to 
keep the rail in good surface, as the stones cut into the 
tie and make an uneven bearing. Mr. C. E. Jones (C., 
B. & Q.) said that in 1880 his road accepted the proposi- 
tion of Mr. Davey, of Chicago, to burn 10,000 cu. yds. 
of clay for ballast, and now the road has hundreds of 
miles so ballasted, 58 miles being on his own division. 
Gumbo (not clay) makes the best material for burning 
as it has more combustible matter than clay, and comes 


*Reference might have been made here to the practic 
of washing gravel for ballast.—Ed, x . 
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out in pieces about the size of a walnut, though some clay 
makes good ballast. Even good stone ballast will crush 
under bad rails, and burned clay has been criticised be- 
cause it has failed under similar conditions, but if prop- 
erly burned and properly laid under good rails it is an 
excellent material. On newly ballasted track, the burned 
clay is laid about 8 ins. deep under the ties. At first it 
cost about 90 cts. per cu. yd. at the pits, but now it 
costs only about 19% cts., the company furnishing the 
ground, coal and tracks. One ton of coal will burn 
about 5 cu. yds. of ballast. Slack coal is used 
with a little hard coal to help the fires, but wood will 
not answer the purpose. There must be an experienced 
man in charge to attend to the burning. Contrary to the 
claims of contractors welds will grow in this ballast. As 
to the handling of ballast, several members spoke in 
favor of the Rodgers’ ballast car. 

A motion to reopen the discussion on tie-plates was 
suggested by Mr. Emery, but it was eventually decided 
to take up the subject again at the next annual meeting. 
After the passing of various resolutions of thanks, etv., 
the meeting adjourned. In the afternoon there was an 
excursion to the power house of the Niagara Falls Power 
Co., and a dinner was given at the hotel in the evening. 
On Sept. 11 there was an excursion by rail to Lewistou, 
and thence by boat to Toronto, and a very large number 
of members participated in this trip. The next meeting 
will be held at Old Point Comfort, Va., on the second 
Tuesday of September, 1897. 

There was a large and representative exhibit of track 
materials and appliances, arranged by the Road and Track 
Supply Association, of which Mr. H. W. Frost is Secre- 
tary, and a general statement of these exhibits will be 
found in our Supplement this week. 

tO 


CONVENTION OF THE STREET RAILWAY ASSOCIA- 
TION OF THE STATE OF NEW YORK. 


The fourteenth annual meeting of the Street Railway 
Association of the State of New York was held at the Ben- 
nett House, Binghamton, N. Y., on Sept. 8, with President 
G. Tracy Rogers in the chair, and 33 delegates of street 
railway companies and about 60 other attendants present. 
President Rogers delivered an interesting address. 

The executive committee made its report, laying special 
stress upon the importance of earefully watching bills 
presented to the State Legislature affecting the physical 
and financial operation of street railways. In the last ses- 
sion 140 bills and amendments of this character were pre- 
sented. In view of the increased attendance and volume 
of business to be transacted the committee recommends 
that hereafter two days shall be devoted to this annual 
convention. The report of the Treasurer showed, for the 
year, receipts of $6,997.86, and an expenditure of $6,700.88. 
The reading of reports was then taken up and Mr. G. H. 
Stedman, of Rochester, N. Y., presented the first, upon 
“The Matter of Transfers.’’ He believed that a liberal 
transfer system, properly guarded to prevent fraud, pays; 
and, within certain limits, the more frequent the transfer 
joints, the better. The weight of opinion now seems to 
fivor the “ringing up’’ of transfers as well as cash or 
pass coupcns. In the debate which followed Mr. Rossiter, 
of Brocklyn, said that in August his company transported 
2,600,000 passengers on free transfers, and increased earn- 
ings $40,000. He ascribed the gain to a liberal sys- 
tem of transfers, as his company gives a transfer to a 
passenger riding on a transfer; though he doubts if 2% 
of the passengers demand the second one. Mr. Deming, 
of Buffalo, complained of the abuse of transfers in his 
city, stating thatethe system there was so laid out that it 
is possible to ride all day long on a transfer. Some 
more complicated system of tickets with the names of 
streets printed upon them may remedy the matter, but he 
was not sure. Mr. Robinson said that there were lines in 
New York city upon which five or six transfers could be 
secured; the passengers give these tickets to boys who 
sell them, and trouble results. The travel is toc great to 
permit the use of punched tickets. Investigation, however, 
shows that the illegitimate use of tickets is not great. 
On lines in the retail dry-goods districts transfers cause 
a large increase in travel. To a question of the percentage 
of transfers as compared with cash fares, delegates an- 
swered as follows: In Syracuse, 25% of the passengers 
were carried on transfers; Buffalo, about 32%; Bingham- 
ton, a little less than 25%; Rochester, 27 to 30%; Brook- 
lyn, 22 to 25% in summer, and 16 to 20% in winter; on the 
Atlantic Avenue Line in Brooklyn, 16% was the average 
for nine months in the year. 

Mr. C. Loomis Allen, of Syracuse, read a paper on “‘Gen- 
eral Track Construction, and the Most Approved Method,’’ 
advocating especially the use of a harder quality of steel 
in the rails than was generally furnished. He said that 
none of the high-carbon rails on the New York Central 
Railway, near Spuyten Duyvil, have broken after six years 
of unusually heavy traffic, though the makers saw fit 
to warn the railway company that they would not be 
responsible for any damage resulting from the use of 
what they considered unfit material. Mr. Allen quoted 
“‘a firm of steel inspectors’? to the effect that high- 
earbon rails would give from 40 to 60% longer life than 
rails of ordinary Bessemer steel. To-day, these rails 
cost no more than ordinary steel rails. In Syracuse 


rails are being now laid 60 ft. long, 9 ins. high and of the 
half-groove section. The joint is the ribbed or corrugated 
12-bolt, 36-in. joint. Mr. Rossiter said that his company 
used practically the same rail, but in 30-ft. lengths, and 
few rails break in handling and the wearing results are 
more satisfactory than with the old rail. The President 
closed the discussion by saying that he did not know of 
many roads adopting the high-carbon standard. 

Mr. W. W. Cole, of Elmira, presented the next paper 
entitled, ““How Can We Prevent Accidents and Increase 
the General Efficiency of Employees.’’ He regarded the 
proper selection of employees as the first and most im- 
portant requisite, and he submitted a series of questions 
put to all new men, the most important of which were as 
follows: Relating to the ownership of real estate or per- 
sonal property; to personal debt; the use of intoxicants; 
the highest wages previously received anywhere. Mr. 
Cole recommended that all employees should be placed un- 
der a bond of at least $200, as this had a restraining in- 
fluence upon the men and also upon business Men recom- 
mending men to the company. After a man has been 
turned in as competent by his instructor, he should pass 
an examination as to his duties and the regulations of the 
company. All motormen should be furnished with blank 
reports to be filled out each evening and giving the con- 
dition of his car, and file this report with the foreman of 
the shops. If trouble with any part is reported, an in- 
spection should at once be made, the report signed by 
the inspector and sent to the superintendent. Such a 
system is more efficient than mere verbal reports. Thorough 
shop inspection is another important preventative of ac- 
cidents; and this demands a system of reports in all de- 
partments that will form a connected chain and check the 
work of the individual, provided that the system is not 
complicated and is always attended to. Loss of power is 
a frequent cause of accident, and no road should try, 
from an economical point of view, to run too close to a 
theoretical consumption of power. There are too many 
contingencies which theory will not meet. Mr. Robinson 
described the system of instruction in use on the Metro- 
politan Street Railway. His company has organized a 
club in one of the depots where a series of lectures are 
given every two or three weeks, illustrating by stereopti- 
con views the underground trolley, cable machinery and 
apparatus and the general operation of the road. He con- 
sidered individual instruction preferable, but stated that 
the lectures were largely attended and were advanta- 
geous. Mr. Rossiter’s company depended entirely upon 
instructors to teach the men the running of the motors, 
and the superintendent was supposed to instruct the men 
in the details of each division, grade crossings, stops, etc. 
Out of 1,600 men employed in August only 1 tormen 
left the service of the company in that montit,* howing 
that the men took an interest in their work. Mr. Fitch, of 
the Erie Railway, and Mr. C. D. Hammond ts the Dela- 
ware & Hudson Canal Company, both approved of the 
thorough examination of all employees, with schools ef 
instruction. 

Mr. H. S. Newton then read a paper upon ‘‘Power from 
the Trolley Circuit.”” He advocated the sale of surplus 
power to manufacturers as the only way of reducing loss 
from idle machinery. In New York State this method of 
disposal is attended with many difficulties owing to the 
restrictions put upon it by the insurance people. He il- 
lustrated the advantages possessed by the railway com- 
panies, as producers of power for private consumption, as 
follows: 


Take for example a station in one of our cities containing 
a 1,200-HP. direct-coupled Corliss engine held in reserve, 
and estimate what could be dcne with this engine and its 
attached generator were it thrown into active duty on a 
private consumer’s power circuit. Figure on an invest- 
mentment of $75,000 in the engine, generator, and other 
apparatus relating to the two. Then assuming coal to be 
worth $3 a ton and the engine to have a fuel duty of 3 
lbs. per HP. per hour, we have coal consumed for each 
day of ten hours: 


USHtOMS att GS Sarees oh Snietee oie sessile) ele © vale wiviel eleistsis syne $54 
Cost of labor, engineer, firemen and oiler, say...... 10 
Odi taeaey BSE C cencte tere eh Cole eink well ons otozelaraiets.Roneesis Letelplo: fale 2 
Incidental repairs......-. «++. ele, euoielelectaiercternaiidenisrere 10 

$76 
Add to this 10% depreciation for one day........+..+. 21 
And interest on the investment at 5%..... 10 


$107 

Then figuring on an ability to sell the output for ten 

hours in the day at 2% cts. per 1,000 Watt-hours, we have 

1,200 HP. for ten hours equals 8,952,000 Watt-hours, at 

2% cts., equals $246. With cost of production as above 

stated, the net profit amounts to $139.36, a fair sum to go 
towards reducing operating expenses. 


Mr. Newton believed the purchase of this power would 
not only be profitable to the users of the smallest unit, 
but also to those using 50 to 100 HP. steam plants and 
employing their own engineers. At 2% cts. per 1,000 
Watt-hours, the charge would be but little over $10 per 
day for the equivalent of 50 HP. used uninterruptedly. The 
presumption is that the small engine and boiler employed 
to move line-shafting, with the increased power necessi- 
tated by loss in friction would more than overbalance the 
bill sent in for electric power. The objections of the insur- 
ance companies or Board of Fire Underwriters, seem to be 
embraced in the one feature of ground return. They sug- 


gest that you build a fireproof house, outside the shop, 
for holding the motor and run the machinery inside by a 
belt and line-shafting. If this is not done the insurance 
rate is increased 2%, because the Underwriters claim that 
no reliable method of insulation has yet been discovered 
that will make the installation a good risk. Mr. Newton 
said that in Syracuse there were 400 or 500 iron poles, 
each pair of which was a dead ground to the trolley wire 
suspended between them. Yet in three years there has 
been no ground on these poles. He admits that many dis- 
astrous fires have been started by defective installation; 
but he contended that a large percentage of these resulted 
from the contact of a current-carrying wire with water or 
gas-pipes; and that 90% of the arc-light circuits, if sub- 
jected to the gas-pipe test, would show as great a capac- | 
ity for kindling fires as the trolley circuit. Yet these are 
circuits, with 3,000 to 5,000 volts difference of potential 
and their invariably grounded circuits come into any 
building. He believed that with protected wiring and re- 
liable insulators, both systems could be made absolutely 
safe. 

Mr. James B. Cahooa next read a paper on the ‘“‘Daily 
Inspection and Care of Car Equipment.’’ He advocated a 
rigid daily inspection of motors, trucks and car-bodies by 
competent inspectors, and enters into the detailed pro- 
cesses of this inspection. Mr. H. S. Cooper, of Schenec- 
tady, presented a paper on ‘‘The Desirability of Forming 
a Board of Claim Agents,’’ the subject matter of which 
was referred to the executive committee. 

In the afternoon session Mr. F. O. Rusling, of Roches- 
ter, introduced ‘‘The Use of Old Rails as Underground 
Conductors.’’ Mr. Rusling, while Superintendent of the 
Buffalo Railway Company, called in expert advice to 
remedy serious indications of electrolysis of pipes within 
a half-mile of the power house. The pipe system affected 
and surveyed included three systems of natural ga§ pipes 
two of illutainating gas, one of water pipe and two con- 
duits. The large copper cables already connected were 
found to be entirely inadequate. The danger points lay, 
one 1,500 ft. north and the other 1,800 ft. east of the 
power house, with deliveries of 1,000 and 3,000 amperes 
respectively. To bring this current to the power-house 
with only 5 volts loss, would have required the use of 
$8,000. worth of copper. In this emergency the eypert 
recommended the use of some old tram-rails on hand, 
worn down to 50 lbs. per yard, high in carbon and brit- 
tle. Their conductivity was tested to 1,500 amperes, and 
finally four rails laid parallel were tried on the 1,500 ft. 
length, r. Rusling describes the connection of these 
rails as fellows: 5 


The rails were bolted in pairs back to back and ar- 
ranged so that the end of one rail was at the center of 
its mate. The bonding was effected by scraping contact 
spots with a file near the end of each rail and amalgama- 
ting them with the Edison solid alloy. A steel washer, 
44-in. thick, 144 in. inside diameter and 4 ins. outside, was 
dipped into hot insulating compound and placed against 
one rail so as to enclose the contact spot. The hole in the 
washer was then filled with the Edison-Brown plastic alloy, 
inclosing an amalgamated steel spiral spring. The upper 
rail was then bolted on and the completed conductor low- 
ered to the bottom of a wooden trough, resting on one 
edge so that gravity would maintain the contacts. It will 
be evident that with this arrangement, two of the bonds 
on any one rail would have to give way before the cir- 
cuit could be broken; each bond was made sufficient to 
transmit 1,500 amperes. When the second set of rails 
was lowered into place, the trough was filled with a hot 
insulating compound and a cover nailed down. This com- 
pound was cheaper and better than asphaltum; it remains 
viscous even in cold weather and has high insulating 
qualities. It is a product of petroleum distillation much 
lighter than asphaltum and costing about $25 per ton. 


This four-rail conduit carried at heavy load 1,100 am- 
peres 1,500 ft. with a loss of 4 volts, as ascertained by re- 
peated and careful testing. A copper insulation would 
have weighed 20,532 lbs. and cost $2,462.83; the rail 
lengths weighed 50 tons and cost as scrap but $400. The 
steel resistance, with 50 bonds in each length, was about 
5.63 to 1. The 1,800 ft. length was then treated by laying 
a 14-rail conduit, with some improvements in the method 
of assembling them. When tested the performance was 
again satisfactory, as the 14 rails transmitted 3,250 am- 
peres 1,800 ft. with but 4 volts loss. The rails used 
weighed 210 tons, and, at $8 per ton, cost $1,680. A 
copper installation would have cost $10,389 for the same 
work. The total cost of both rail conduits was $3,322, 
as compared with $12,852 for equivalent copper. Mr. 
Rusling does not advise the use of buried rails if copper 
is used for connections, as it is impossible to get the full 
conductivity of the rails and the copper oxides rapidly 
in many soils. There was no discussion on this paper. 

The next paper considered was on “Railway Power Sta- 
tions,” presented by Mr. Thomas Henning, of Buffalo, 
dealing generally with the points to be observed in man- 
aging a power station. Mr. W. G. Clark, of New York, 
then addressed the meeting upon the general subject of 
“Blectrical Development.” The convention voted to hold 
the next annual meeting at Niagara Falls, on the secund 
Tuesday in September, 1897, and to devote two days to it. 
The officers elected for the ensuing year were: President, ~ 
G. Tracy Rogers; First Vice-President, W. Caryl Ely; 
Second Vice-President, John H. Beckley; Executive Com- 
mittee, H. H. Vreeland, John W. McNamara, Henry M. 
Watson, C. L. Rossiter; Secretary and Treasurer, H. A. 
Robinson. The convention closed with a banquet in the 
evening. 
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THE BROOKLYN WATER SUPPLY has recently been 
the subject of complaint on account of objectionable taste 
and odor. A report by Prof. A. R. Leeds, of Stevens’ 
Institute, states that the taste and odor are due to the 
decomposition of vegetable organisms in the water; which 
though objectionable are not harmful or dangerous. Mr. 
I. M. De Varona, Chief Engineer of the Brooklyn Water- 
Works, in transmitting Mr. Leeds’ report, calls attention to 
the need of laboratories equipped for systematic chemical 
and biological examinations of the water supply. “He has 
recommended the establishment of such laboratories in 
his last two annual reports, and believes that the pres- 
ent trouble could have been avoided had such laboratories 
been in operation. The widespread complaints respecting 
the quality of the water, however, have resulted in ap- 


. propriations for needed work in the water department. 


On Sept. 18 the aldermen appropriated $150,000 for di- 
verting Horse Brook, a polluted stream, which now enters 
one of the reservoirs, $75,000 for buying and cleaning 
ponds not now owned by the city, and $311,555 for cur- 
rent expenses, included in which is $45,000 for cleaning 
ponds and reservoirs now owned by the city. 

We note that in the debate over appropriations one of 
the aldermen expressed his conviction that some of the 
bad taste of the water was due “‘to the effect on the water 
mains of waste electricity from the trolley wires!” 

ee 

MILWAUKEBD’S WATER SUPPLY has been assailed as 
to its quality by Dr. Kemster, the City Health Commis- 
sioner, who declared in a report dated Sept. 12 that the 
water had been contaminated by sewage from the city 
and by the dumping of garbage into the lake. Analyses 
of the water, however, by Prof. Victor C. Vaughn, of the 
Michigan University; Prof. E. G, Smith, of Beloit College, 
and A. S. Mitchell, State Chemist of Wisconsin, all show 
that the water is pure and wholesome, 

2. 

THE WATER SUPPLY TO JERSEY CITY, which has 
been furnished by the East Jersey Water Co. since April 
12, is now the subject of controversy as respects payment. 
The company claims that the city is bound to pay for all 
the water it has received the full price of $48 per million 
gallons. The city officials hold that as the company did 
not furnish the full supply on April 12, which it agreed 
to furnish, the city is not bound to pay the full contract 
price per million gallons for the partial supply it has re- 
ceived.. It has not been able to shut down its Belleville 
pumping station as it would have done had the full supply 
been furnished, and as it has not been able to make this 
saving it should not be compelled to pay the full price 


for the partial supply. 


——_e—______ 


IMPURITIES IN CHICAGO’S WATER SUPPLY are 
claimed to have caused the death of over 3,000 infants and 
young children during the past twelve months. The Chi- 
cago Health Department has made a careful study of the 
subject of infant mortality and has concluded that the 
efforts which the department has made to secure a pure 
milk supply will avail little to secure a decrease in infant 
mortality till the quality of the water supply is im- 


proved. The Chicago ‘‘Record’’ quotes as follows from the 
department’s report for August: 

It is not unreasonable to infer that if the Chicago water 
supply had been as good during the last twelve months 
as the Chicago milk supply, the death of infants and 
young children, instead of aggregating nearly 10,000 dur- 
ing the period, would not exceed two-thirds that number, 
which implies an avoidable loss of more than 3,000 lives 
in this age period alone. 

Besides infantile diseases, typhoid is increasing of late. 
In the first 21 days of September there were 64 deaths 
from this disease; and there are said to be over 600 cases 
in the city, 

Se 

WATER METERS have scored a great success in At- 
lantic City this year. At the beginning of the year about 
350 were in use. The city appropriated $25,000 for the pur- 
chase of additional meters, and 1,520 additional meters have 
been put in service since that time, so that 70 of the 
consumers now take water through meters. The result 
has been a decrease in water consumption of nearly 20%, 
the average daily consumption for August, 1896, having 
been 6,285,460 gallons, against 7,726,000 gallons in August, 
1895. The laying of an additional supply main across the 
meadows, which was deemed necessary some time ago, 
has been indefinitely postponed by the decreased consump- 
tion due to the use of meters. 


BIDS FOR SIX LARGE PUMPING ENGINES are asked 
in our advertising columns by the city of Chicago. Each 
engine will be of the vertical condensing triple-expansion 
type and capable of pumping 20,000,000 gallons of water 
per 24 hours, with a total lift of 150 ft. Three of the 
pumping engines will be installed at the new pumping 
station to be built at the corner of Central Park Ave. and 
Fillmore St., and the other three at the new station to be 
built at Springfield Ave. and Bloomingdale Road. Mr. 
Joseph Downey is the Commissioner of Public Works. 


AN ENGLISH TANK LOCOMOTIVE built for the Wir- 
ral Railway has twelve wheels, of which only four are 
driving wheels, there being a leading and a trailing four- 
wheel truck. The engine has side tanks and a rear coal 
bunker, and its general dimensions are as follows: 
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Weight on driving wheels ............. . 68,096 Ibs. 
(Front, 33,908 lbs.; rear, “34, 188 lbs.) 
Weight vonb leading truck) Siiec.c < cisceccrt cee 7 00;016, 
ss PATEL EAT UGK) orev o olde isvaiciee'e, a afereiniaois 85,508: °* 
a total; in: working order tvinas: coc ees 133,980 ‘‘ 
Cylindersicie cc. spteniotereaia’s cu lealerercusls ete) eiie’e atthe 17 x 24 ins. 
SV RUV ERT TT lara o ciatetsle dale e Vd ving) oleae «(0 sdieersa's Link motion. 
IGHOEEDTOARULG! wisi ciciarels cielo <la'd cle erera.e 160 lbs. per sq. in. 
AOE TRL Meee a cic le cla ers scrinis siplelnye ¢ fre cle @Simleralaetee.s.< Steel. 
Tubes . ae maceiatatetVeistatst Msisistelate etercie ere eta/ehatere atelele «01 Iron. 
FITeDOX™ tate, ote o.oo vices Copper. 
Heating surface, es sq. ft. 
ae ‘ “ 1,021 oe ce 
CAVBGILG aE OF MUNG! Hisle/claisls: =.c. cls os! piaiwre = o-ale chaise 132 cu. ft. 
Capacity of tank. . welt ec we ...-2,280 U. S. gallons 
ES POUO Maids aiaieis smitierale Wauislchs c:0.0:0-0.acisterueeelsie acuum, 


THE ATLANTIC & PACIFIC RAILWAY TUNNEL CO., 
which was organized some years ago by the late ‘‘Brick’’ 
Pomeroy, is now in difficulties and it does not seem likely 
that its purposes will ever be carried out. The project 
was to construct a tunnel five miles long through a 
ridge of the Rocky Mountains in Colorado, for the com- 
bined purpose of tapping alleged great deposits of gold 
and other ores, and of opening a short line of railway 
communication which would cut down the distance be- 
tween Denver and Salt Lake City from 770 to 520 miles. 
The company was organized in 1880 and work went slowly 
on for some years, but at present only about 114 miles 
of tunnel are completed, and this tunnel is, it is understood, 
only a heading and not of full-sized section for railway 
purposes. The project was most extensively advertised 
and a large aggregate amount was subscribed, mainly by 
small investors. No work has been done for some two or 
three years,andit isnow claimed that owing to non-payment 
of taxes by the officers of the company the property is 
liable to be sold to recover the amount of the taxes. 


a 


THE INTERLOCKING OF STREET RAILWAY CROSS- 
ings of steam railways at grade is to be carried out by the 
Brooklyn Heights Electric Ry. at its grade crossings of 
the Long Island R. R. The signals will stand normally 
at ‘‘stop’’ for the electric cars, and will not be lowered by 
the towerman until he is advised that the block is clear. 

THE GROWTH OF STREET RAILWAY TRAFFIC IN 
New York, in the last 30 years, is thus set forth in the 
presidential address of Mr. Rogers before the late con- 
vention of the New York Street Railway Association at 


Binghamton: 

Date. No. of lines. Elevated traffic. Total traffic. 
A SOG caateaicaiy ateegt lt “ese 79,615,818 
ASTO: oe aiscrernis Soiatn ae 644,025 140,582,793 
S78: sccm ees 15 9,236,670 169,105,739 
1S8S ss Sen e greets LE 92,124,943 266,164,236 
1803) hoc) ae en qite ke 219,621,017 453,652,964 


The Railway Commission’s report of 1895 says that the 


operating expenses, interest, taxes and rentals of all street 
railways in the State aggregated 914% of their gross re- 
ceipts. At this rate, says President Rogers, the dividend 
on one 5-ct. fare amounts to 4% mills. In New York a 
passenger can ride 12% miles for 5 cts.; in Brooklyn, 18 
miles; and in Buffalo, 18% miles for the same fare. Re- 
duced to mile rates, the transportation charge would be 4, 
2.8 and 3.7 mills per mile, which is claimed to be the 
cheapest transportation rate in the world. 
_—e 
THE CHICAGO & SOUTH SIDE ELEVATED RY., 
better known as the Alley Elevated, was sold at public 
auction at Chicago, Ill., Sept. 16, under a decree of fore- 
closure. The property is capitalized at $18,000,000, but 
was sold for $4,100,100 to Mr. Leslie Carter representing 
the first mortgage bondholders’ committee and Mr. G. EB. 
Adams, representing the extension bondholders’ committee. 
The company was incorporated in 1888, but the line was 
only completed in 1893, in time to start with a very 
heavy traffic of passengers between the city and the Co- 
lumbian Exposition. Since that time the traffic has been 
but light and the company has had continuous financial 
trouble. 


Se 

A DUST-PROOF CAR has been devised by Mr. E. H. R. 
Green, General Manager of the Texas Midland R. R., and 
a car fitted with the necessary appliances has been put 
in service. According to published descriptions these are 
water-drenched ventilators located in the walls of the car 
between the windows, and water-pipes produce a shower 
of artificial rain in each ventilator. The water is carried 
under pressure through the pipes to drench each of the 
wire-fabric air filters in the ventilators. The power is 
derived from the axle, and is transmitted through the 
medium of flexible coiled wire bands. The same water is 
forced through the pipes and ventilators repeatedly, being 
used over and over again all day. The pumping apparatus 
is located out of sight under the floor. When the pas- 
senger wants a breeze, he turns a knob which throws 
open the air-deflector on the outside. This catches the 
breeze produced by the forward motion of the car, and 
throws it through the water-drenched air-filter into the 
ear. This breeze may be increased, diminished or shut 
off entirely at the pleasure of the passenger. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was a collision between a light engine and an engine 
with the pay car on the Cincinnati, Hamilton & Dayton 
R. R., near Connersville, O., Sept. 18. The light engine 
Was running backward and the other engine, with its 
car, was thrown from the track. The engineman and 
conductor of the pay train and both firemen were killed, 
and three or four persons were badly hurt.——The Brant- 
ford express train of the Toronto, Hamilton & Buffalo 
Ry. was derailed at a switch at Hamilton, Ont., Sept. 
17, and the engine was overturned, killing the engineman 
and fireman.—A broken axle on a box car caused a bad 
freight train wreck on the Conestoga bridge, of the Penn- 
sylvania R, R., near Lancaster, Pa., Sept. 18. About 20 
ears were derailed and smashed, but the bridge was not 
damaged, 


A PREMATURE EXPLOSION OF DYNAMITE occurred 
Sept. 19, on the tunnel work at Shaft No. 2, of the new 
aqueduct for the metropolitan water supply system of 
Boston, Mass., the shaft being situated at Clinton, Mass. 
Four men were killed. The shaft is 100 ft. deep and the 
tunnel extends 150 ft. in both directions from the bottom, 
the explosion occurring in the west tunnel. According to 
press reports and interviews with the survivors, the day 
shift at 5 p. m. had drilled 22 holes, 6 ft. deep, and in 
each hole was placed 6 lbs. of dynamite. The foreman 
adjusted the wires and the gang went’ to the surface. 
Two sections of the blast, about 14 holes, were successfully 
fired. The men went into the shaft to adjust the wires 
for the third or clearing blast (to clear the face of the 
work), and had hardly reached the bottom before the ex- 
plosion occurred. 

———_—e—_—__—_—_— 

A POWDER EXPLOSION, caused by lightning, oc- 
curred Sept. 19, at the works of the Hazardville Powder 
Co., Hazardville, Conn., but nobody was hurt, the explo- 
sion occurring just before the time for the men to go 
to work, 

2 eae 

A SUBMARINE WRECKING VESSEL is being bui't 
at the Malster shipyard in Baltimore. The inventor 
is Simon Lake, of Baltimore, and the boat is intended to 
be used in recovering goods from wrecked steamers, at 
any depth not exceeding 150 ft. below the water surface. 
The trial vessel now being built will be cigar shaped, 
built of steel and will be 40 ft. long and 10 to 15 ft. in 
diameter. Steam will be used for propulsion on the sur- 
face and storage batteries for underwater work. The es- 
timated submerged speed is 8 miles per hour, and the 
boat will be fitted with bottom man-holes, derricks, pow- 
erful electric lights, ete. The wreckage would be loaded 
into sunken trailing boats, which will be made to rise 
to the surface by forcing out the water by compressed 
air. At least, this is the plan proposed by Mr. Lake, 
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AMERICAN LOCOMOTIVES FOR FOREIGN RAILWAYS. 


The accompanying illustrations represent four 
locomotives recently built for foreign railways by 
the Baldwin Locomotive Works, of Philadelphia, 
Pa., and we are indebted to the builders for the 
photographs from which our cuts have been pre- 
pared. ° 

Fig. 1 is a double-end engine built for the 
Spanish Military Engineers at Havana, Cuba, for 
the Jucaro & Moron military railway. It has six 
driving wheels and a four-wheel trailing truck un- 
der the tank and bunker. It will be noted that there 
is a feed pump worked from the crosshead in addi- 
tion to the injector. The cab is armor-clad with 
%-in. steel plates on the sides and front, and lined 
with ash. The doors and windows have shutters 
of 8£-in. steel to slide over the glass panes when 
required, the shutters being provided with loop- 


Fig. 3 is an engine of very similar type to No. 
2, but having the wheels outside the frames. It 
was built for the Krotovka & Sergievsk Ry., of 
Russia. 

Fig. 4 is a mogul four-cylinder compound en- 
gine for the Norwegian State Railways, and is 
peculiar for the wide spread between the main 
and rear driving wheels. The tender has trucks 
of the passenger car type. This engine was No. 
15,000 built by the Baldwin Locomotive Works. 

The leading dimensions of these engines are 
given in the table below. 


Sapj]]?$$T el + ae 
THE NEW ST. LAWRENCE BRIDGE AT MONTREAL. 
In 1859, or nearly 40 years ago, the Grand 
Trunk Ry. Co. completed the celebrated Victoria 


Bridge across the St, Lawrence River, opposite 
the western extremity of the city of Montreal. 


across the bridge. The Canadian Pacific Ry. has 
a bridge of its own at Lachine, which is some 
miles above the Victoria Bridge, and was com- 
pleted in 1887. The Montreal Bridge Co. now pro- 
poses to build a third bridge, at the east end of 
the city, about 2% or 8 miles below the Victoria 
Bridge, this new structure to be for railway, 
street railway and highway traffic. The general 
location was shown in our issue of Feb. 14, 1895, 
about which time the company advertised for 
competitive designs for its structure, and after 
some considerable delay the award has now been 
made, as noted in our issue of Aug. 27, 1896, the 
first prize going to Mr. E. S. Shaw, C. E., of Bos- 
ton, Mass. Mr. C. N. Armstrong is the managing 
director, and Mr. Walter Shanley is the consult- 
ing engineer for the company, the offices being at 
Montreal. Bede 


Apart from the Grand Trunk Ry. 


and other 


FIG 1.—CUBAN MILITARY RAILWAY. 


FIG. 3—KROTOVKA AND SERGIEVSK RAILWAY (RUSSIA). 


“FIG. 4.—NORWEGIAN STATE RAILWAYS. 


holes in the center to allow of rifle fire to resist 
attacks. 

Fig. 2 is an engine for the Cazadero & Tepetong 
Ry., Mexico (narrow gage), having six driving 
wheels and a leading and trailing pony truck, the 
wheels being mounted inside the frames. It has 
a large cab, side tanks and a rear bunker. 


AMERICAN LOCOMOTIVES FOR FOREIGN RAILWAYS 
Baldwin Locomotive Works, Builders. 


This structure is a single track tubular bridge, 
and for some years past its capacity has been 
strained to accommodate the business of its pro- 
prietors. The other railways terminating opposite 
Montreal have had to pay tribute for years to the 
Grand Trunk Ry. Co.; and it is stated that $5 per 
car has been a minimum rate for taking freight 


Dimensions of American Locomotives for Foreign Railways. 


Fig. 1.. Cuba. 

Gage: ihre es Sa icetaschor tio Oe aa eae area 4 ft. 8% ins. 
Driving wheels .......... NOOSA OPE mee a 
Truck mwHeels wast eee ee tek eee ole = took eters fae Gs KO) 2 
TEndePEwhieels: amet: kisi see eiiee Moments. ‘Oeste 
Driving/axle jJOUrNAIS) oh e. ovemcis sie » 5 x 7% ims. 
Truck “axlé_jonrnaie. «oe eae san iie eae 35% xX 7 : 
Tender “axle journals’ 2a pieces le tee oe Nectete chats 
Wheelbase; Sdriving © 0a. e.tes. oan te Sie tt.e dein 

or totale aes iow sesea eaten aie #1 AS ie veils: : 
Weight, on driving wheels ............ 45,560 lbs. 

AS ttal” ttt vate teerem a ecm eines 71,960 ‘ 

Cylinders, high-pressure; «,.\e0 th nd 


12 x 18 ins. 
low-pressure 5 
Boiler, diameter 


Mirebox,, Jeneths cn.ave cn tae eitereecauce terete See 

st WAGED. 2otehcts Sestetos seein tet aren ints 2‘* 9% ins 

‘< Pept crite nose: ete as sree oh BO. SS 
TUPSR NUMDET oa vite s shame ee abet eas 94 

2 diameter hace amie wale aries iota 1% ins. 

se Tength 26 VAok.. Pe ss Ba eee ee DAVE Orns. 
Mee RAR Goisndnie 4 wp Aiercly. Renters EEE t Rear. 

ae capacity: gallons 2.254 ese erese 1,600 


Fig. 2. Mexico. Fig. 8. Russia. Fig. 4. Norway. 
2 ft. Qins. 3 ft. 3% ins. 3 ft. 6 ins. 
2 ce “ce Bt ce 01% “e 3 “e 101% 

1 ce 10 6e > “e Ou%, 6c 2 “ce ) “ec 
Si eek orice: war coas 2 he e 

5 x6ins 414 x 6 ins. 5% x 7 ins. 

3144x6 “ 38%x6 “ AN XG aes 
oer ae . Gaoehoos 38%x6 “ 

q “ft. Guns; atti. 6:ins8, 12.24 ft1 10) Sinis: 
19 “e 10 “e 19 ee 9 sé 18 ce iy¢ “ee 
31,910 Ibs. 33,010 Ibs. 42,244 lbs. 

48,410 ‘* 47,160 “‘ 51,844 ‘“* 
11 x 16 ins. 10 x 16 ins. 9 x 18 ins. 
Ao eee SAS SoueO 15 x 18 ins. 

2 ft. 10 ins. Dit. dns. 3 ft. 8 ins. 

Se LOAlG Ou Oe SAE 

2‘ 6% ins. st teen EN Ss 2 ‘* 6% ins. 

3 “e 414 “ce 3 “ce ing oe 4 “ce 1% “ec 

62 70 157 
2 ins. 1% ins 1% ins. 
10 ft. 11 ins. 10 ft. Lin 8 ft. Lin. 
On sides, On sides On tender. 
550 600 1,400 


lines controlled by it, there are now two other 
railways terminating opposite Montreal, as fol- 
lows: The Montreal & Province line and the South 
Shore Ry., and under construction, the Atlantic 
& Lake Superior Ry. Besides these, the Central 
Vermont Ry. system and the United Counties 
Ry. reach St. Johns, about 20 miles from the St. 
Lawrence; the Drummond County Ry. reaches St. 
Hyacinthe, about 30 miles; the Delaware & Hud- 
son, about 85 miles; and the Adirondack Caugh- 
nawaga line, about 10 miles from the St. Law- 
rence River, opposite Montreal. Several of these 
lines will, it is stated, be extended to connect with 
the new bridge and take advantage of the facili- 
ties to be provided by it. On the Montreal side of ° 
the river, besides the Atlantic & Lake Superior 
line, there are several shorter lines, including the © 
Montreal Park & Island Ry., the Chateauguay & 
Northern Ry. and the Montreal Belt Line Ry. 

In addition to the traffic to be obtained from 
these various railway lines, the bridge will obtain 
a large amount of traffic from local electric lines, 
special tracks being provided for their accommo- 
dation. In mid river is situated St. Helen’s Island, 
with which the bridge is to be connected. -This 
was formerly a fortified station of the British 


government, and is still the property of the crown, 


September 24, 1896. 
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put the city has been allowed the use of the 
greater portion of it as a park, and it has now 
become what may be called the Coney Island of 
Montreal, Access to it is now had by means of 
ferry steamers, but as the street car lines do not 
reach the docks whence the steamers ply, the 
traffic is not as great as it might be with better 
facilities, though the daily attendance is large 
and on special days reaches to between 10,000 
and 20,000. The construction of the bridge would 
allow the electric cars to take passengers from all 
parts of the city and land them on the island, and 
it is expected that the number of visitors would in 
this way be enormously increased. 

The most urgent need of the bridge, however, 
is said to be for vehicular traffic, which is now 
completely suspended for nearly three months 
-each year. During the summer season ferry 
steamers ply to several points on the opposite 
shore, but the advent of winter drives these steam- 
ers into shelter, and until the river becomes a 
solid mass from shore to shore there is no means 
of taking a vehicle across. This state of things 
lasts from four to eight weeks, according to cir- 
cumstances, When the ice roads are opened all 
goes well until the hot sun of March makes itself 
felt, and the ice gradually softens and the roads 
become dangerous and are closed to traffic. Sev- 
eral weeks elapse before the break-up and disap- 
pearance of the ice and the opening of navigation, 
when the ferry boats make their appearance 
again. As the city of Montreal obtains a very 
large proportion of its food supplies from the op- 
posite side of the river, this blockade at regular 
intervals raises the price of commodities, particu- 
larly to the poorer classes, who cannot lay by a 
store for the time of scarcity. The rapid current 
of the river, six miles an hour, at the place where 
the bridge is located prevents the placing of a 
pier in the channel, thus necessitating a span of 
at least 1,250 ft. in the clear; and as this span 
crosses the main ship channel, a headway of 150 
ft. has to be provided. 

The distance from the south shore to the city 
station of the Grand Trunk Ry., by its own line, 
is 644 miles, while by the new bridge to the new 
central station, which is to be more conveniently 
situated than that of the Grand Trunk Ry, sit 
will be only 3 miles. The new bridge being double 
track, and the line in the city being elevated, 
there will be no delays, while the Grand Trunk 
Ry. comes into the city on the level, crossing 
about 20 streets, where gates and watchmen are 
maintained. The bridge trains will be worked en- 
tirely by electricity, and in the city its tracks will 
be carried through the blocks on land purchased 
by the company, and it will in no way interfere 
with the streets. The company is not prepared to 
make public at present the location of its line or 
its terminus in the city. 

The heavy expenditure necessary for the con- 
struction of the bridge has hitherto prevented its 
being built, but it is said that the Canadian gov- 
ernment, the provincial government of Quebec 
and the city council of Montreal will assist in the 
construction of the bridge, which the company 
proposes to complete so as to open it during the 
great International Exposition to be held in Mon- 
treal in 1898. 
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THE BERTRAND-THIEL OPEN-HEARTH PROCESS.* 
By Joseph Hartshorne, M. Am. Inst. M. E.** 


For something over two years past a new development 
of the open-hearth process has been in operation at the 
wcrks of the Prager Hisenindustrie-Gesellschaft at 
Kladno, in Bohemia. It was devised and perfected by 
Mr. Ernst Bertrand, general superintendent, and Mr. Otto 
Thiel, steel works superintendent. The results which 
the inventors wished to obtain were to increase the pro- 
duct per furnace, to reduce the amount of refractories and 
additions used, to enable a poorer and more varied qual- 
ity of stock to be employed, to improve the quality of 
_ the material produced and to render the control of the 
_ Operations and product more certain. In all of these ob- 
_ jects they have been successful, and have thereby consid- 
erably reduced the cost of manufacture and increased the 
value of the finished material. 

The plant consists of one 12-ton and one 20-ton furnace, 

Through an incident of construction the smaller furnace 
> Sct Duutttteeemmenemeemeneeneeeeee Se 

*Abstract of a paper read at the Colorado meeting of the 


American Institute of Mining ln ees Sept., 1896. 
**119 South Fourth St., Philadelphia, Pa. 


stands some distance behind and to one side of the larger 
furnace, and at a height of about 10 ft. above it. 

The relative position of the furnaces suggested the ex- 
periments by which the process was developed, and also 
enabled it to be thoroughly tested. The plant is not as 
convenient and suitable as one especially designed for the 
process would be, nevertheless the pecuniary and tech- 
nical results have warranted its continuous operation. 

The process consists essentially in dividing the charge 
between the two furnaces, tapping the metal from the 
upper into the lower one and removing the slag from this 
metal during its progress from one furnace to the other. 

Both furnaces are at work on the basic system, al- 
though this is not an essential feature of the process. 
Pig-iron high in phosphorus and silicon is charged into 
the upper furnace with a small portion of the scrap, if 
desired, and also a certain quantity of ore and limestone. 
The remainder of the scrap is charged into the lower fur- 
nace, together with pig-iron and a small quantity of 
limestone. A little ore is also added, if necessary. 

The upper furnace is first charged and the metal is 
melted and made hot. This takes about three hours. By 
the end of this time the metal is hot and fluid, the silicon 
is all in the slag and the carbon and phosphorus are to 
a considerable degree eliminated. It is then ready for 
tapping. 

The lower furnace is charged about two hours later than 
the upper one. By the time the heat in the upper fur- 
nace is ready for tapping the metal in the lower one is 
also fluid. 

The primary furnace is then tapped, the slag being care- 
fully skimmed off the metal as it passes down the trough 
and prevented from entering the secondary furnace. As 
soon as the two metals mix together a very lively reac- 
tion ensues, which quiets down in about quarter of an 
hour. The phosphorus is then below 0.03% in the bath. 
The heat is finished by addition of ferro-manganese or 
spiegel, and is ready to be tapped, if no further improve- 
ment in quality be desired. Fifteen minutes longer in the 
furnace brings the phosphorus below 0.02%. 

It is evident that the character of the charges in the two 
furnaces will vary materially with the local conditions 
affecting the supply of raw materials. Where scrap is 
cheap and plentiful, more will be charged into the pri- 
mary furnace and the charge in the secondary one may 
contain no pig-iron at all. Where scrap is scarce and dear, 
none will be charged into the primary furnace, and only 
the commercially available amount will be used in the 
secondary furnace. In all cases the material higher in 
silicon, phosphorus and sulphur will be charged into the 
primary furnace and the available amount of purer ma- 
terial will be charged into the secondary furnace together 
with the necessary amount of other stock. 

According to the practice now followed the charges are 
as fellows: 


Upper Lower 
Furnace. Furnace. 
Tons. Tons. 
Basic Bessemer pig-iron........ ...... 7.5 1 
SLEGL SCTAD sete diareeha tale bre wets» 5.5 8 
Limestone...... pisietealeteremcr staieiersters: s 0.15 0.8 
Magnetic iron-ore...... ... TRIP et eile ¢ 0.20 none 


The lower furnace is charged about two hours after the 
upper one. The metal in the upper furnace contains 0.6 to 
0.9% of phosphorus when tapped into the lower one, while 
the metal contained in the lower furnace is already highly 
oxidized and very low in phosphorus. After uniting the 
two metals it takes 15 to 20 minutes to reduce the phos- 
phorus to 0.020%. 

At present from 5 to 6 heats, of 22 tons of metal charged, 
are made at Kladno in 24 hours. The lower furnace is 
empty more than half of the time. It is evident, there- 
fore, that with two primary furnaces at least 10 heats 
could be made in the 24 hours. The present capacity is 
from 110 to 1382 tons (charged weight) in 24 hours; and 
this will be doubled by the use of another 12-ton primary 
furnace, which is now being erected and will soon be at 
work. 

In order to show in more concrete form the advantages 
derived from the new process, the following extracts, taken 
from the Kladno reports and cost sheets for the five 
months immediately before and after its adoption, are here 
given: 

(The paper gives a set of tables with detailed figures. 
We summarize the principal results as follows.—Ed.) 
Comparative results of the ordinary Open-Hearth and the 


Bertrand-Thiel Process. 
Consumption in lbs.—per 2,240 Ibs. of ingots. 


;——Process,— 
old, new, 

average, average, \—Decrease,—, 
Ibs. lbs. Ibs. Poe, 
Melting-coal .......... 785.3 748.97 336.33 4.63 
Heating-coal f..sc ces. 126.2 55.64 70.56 55.80 
Steam=coal V.iMiclectteieies 264.3 212.93 51.37 19.40 
Limestone, sag sss en cies 344.1 162.85 181.25 52.68 
Magnesite. cs ticneeecs ces 53.7 25.09 28.61 53.20 
Cost, basic refractories. $0.597 $0.256 $0.341 $57.10 
Fe. acl eS 0.375 0.333 47.00 
Tons. Tons. j—-Increase-—, 
Output, ingots, per heat 15.39 18.64 3.25 21.10 
" ** pr 24 ‘hrs, 37.64 64.89 27.25 72.30 
Allowing 20 tons inc.*. ..... 64.89 209 20.20 


*For the small furnace. 
These figures give a clear idea as to what was accom- 


plished during the first five months in which the process 
was at work. 

The total cost of conversion was reduced 27.50%. The 
output increased 72.8%; but, of course, some of this was 
due directly to the use of a second furnace. A fair allow- 
ance for the product of this furnace would be 20 tons per 
24 hours. If this be allowed for, the increase in product 
was 20.20%. The increase under present practice is much 
greater, being about 50%. 

A plant of two 10-ton furnaces and one 20-ton furnace 
would have a capacity of at least 10 heats in 24 hours, as 
shown above. This would give from 200 to 240 tons of 
ingots. A very good product from these furnaces, run 
separately, would be 5 heats in 48 hours from each, or 2% 
per day. This would give 25 tons from each of the small 
furnaces and 50 tons from the large one, or a total of 100 
tons of ingots. It seems reasonable to suppose, therefore, 
that the capacity of such a plant would be more than 
doubled, if run under the Bertrand-Thiel process. 

Besides these advantages, which are shown by actual 
figures, it is claimed that the amounts of deoxidizers and 
recarburizers used are also reduced, and that the loss is 
smaller. The work of the ten months contained in the 
table does not show any material difference between the 
two processes, so far as average loss is concerned; the 
difference in favor of the Bertrand-Thiel processs being 
only about 0.10%. It is reasonable to suppose, however, 
that with more experience this feature may be improved. 
The secondary furnace contains only a small amount of 
slag, which is comparatively free from oxide of iron at 
the end of the operation. There should be, therefore, less 
loss of metal as oxide; and a smaller amount of oxide in 
the bath, both of metal and slag, should require a smaller 
amount of deoxidizer to free the steel from red-shortness. 
This point, however, is somewhat difficult to determine, 
since so many specifications require more manganese in 
the steel than that which is necessary to make it roll 
well. 

The control of the quality of the finished product is very 
complete. Steel is made to specifications within a range 
of from 0.06 to 1.25% of carbon. The phosphorus can be 
run down below 0.02% with ease; the sulphur is kept be- 
low 0.03%, and the manganese can be regulated very 
closely. As an instance, it may be stated that a large 
amount of steel has been made containing 0.80 to 0.90 
carbon. This steel was used for bayonets for the Italian 
army and the results were very satisfactory. 

The work of the past year has shown that from 65 to 
75% of the sulphur is removed by this process. 


LE + Pe ____ 


THE TONNAGE RATING OF FREIGHT TRAINS.* 


Mr. Brunn (Erie R. R.).—Our experience with the ton- 
nage syStem began in the month of June this year, al- 
though the system has been under consideration a good 
many years, but we did not, until that time, make up our 
minds to follow it. The results have been highly ‘gratify- 
ing to the local officers and I believe to the general offi- 
cers of our company. We keep a very careful record of 
the number of cars in a train load and by so doing we are 
able to figure the money value received. A great saving 
has been made in light loads—that is, we haul on our line 
a great many cars of merchandise in which we do not get 
the full capacity of the cars; in some instances where our 
train load under the old system of loading was 30 cars 
we have been able to pull as high as 40 cars. Again in 
some instances where we were hauling heavy dead freight 
we had to reduce the number of cars in trains, but no 
doubt this was a great benefit in preventing the stalling 
of trains on grades, and securing greater regularity in 
train movements. We first started to load on the ton basis; 
but we now load trains by the thousand pounds or by the 
“M.” This simplifies the work of getting the load. In- 
stead of taking the number of cars and saying so many 
tons, one simply takes off the first two figures of the 
weight of the car. For instance, a car weighs 20,700 Ibs. 
The car is counted as 21 Ms. 

In loading a car at the warehouse, the bill of lading or 
shipping receipt always shows the weight of each ship- 
ment, and the shipping clerk makes a note of them, and 
if it is a mixed car, with different consignments in the 
same car, he deposits the bill in an envelope and puts the 
gross weight of the car and contents on the outside of 
the envelope. If the car is forwarded under that 
envelope, with the original bills, the yardmaster gets the 
weight from that envelope. If the bills are sent forward 
in advance of the car by passenger train, there is a car 
way bill made out, on which is shown the car and con- 
tents. 

The first thing done is to take the total weights on the 
slippi:g orders before any manifesting is done, and supply 
the yardmaster with the information. It is a very simple 
matter for the clerk to take the contents of the car and 
put iton. The yardmaster gets the total weight and notes 
it on the card about as quickly as he gets the car itself, 
and we have loaded out from 75 to 90 cars of mixed mer- 


*Abstract of the discussion on the report of the Commit- 
tee on Transportation, of the American Society of Railroad 
Superintendents, presented at the recent meeting at Niag- 
ara Falls. The report was given in the report of the 
proceedings in our issue of Sept. 17. 
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chandise a day, and have experienced no difficulty in the 
matter. 

On a road on which coal or ore originated along the 
line, at points close to the terminus of a division, we 
might not get the weight until we were ready to move, 
but my understanding is that coal is always weighed at 
the tables where it is loaded, and in that case we would 
take the shipper’s weight. We do not hesitate in taking 
the weights of the shippers, as we have found in most in- 
stances that their weights are nearer correct than our 
own. A track scale is not always to be relied upon for 
weighing coal as it goes over the table. 

Mr, C. B. Price (Allegheny Valley R. 3.).—On many 
reads I kncw the custom is to weigh ut a railway track 
scale generally placed at a point where the product of a 
great many mines pass over it. The manifesting is made 
ircm this weight. The scale on which the most of our weigh- 
ing has been done is pretty well up the line for the pur- 
pese of catching everything originating at that point. We 
never take the shippers’ weights; they take ours, and are 
only too glad to get them. If they weigh their coal at the 
mines it is to test the weights received from us. 

Mr. Trump (Pennsylvania R. R.).—It is the practice of 
my division to weigh the coke, for instance, which comes 
from the southwest branch, at some common point and to 
do the manifesting on those weights. The coal shippers 
all have their own scales, but they use our weights for 
invoice purposes altogether. In the makeup of trains we 
would be governed by the returns from the official railway 
scales. 

Mr. Roberts.—I think you can arrive at the information 
you desire by approximating the capacity of the cars; 
that would not affect the tonnage of the train, as you get 
the weight sufficiently near to make up your train. Our 
cars are loaded at a point where there is an accumulated 
product of the mines; the actual weignt is taken there and 
sent back to the shippers, and they accept our weights. 
So far as obtaining information for the maximum capacity 
of our engines is concerned, we take the estimated weight 
of the load and cars. With the exception of the coal trains 
we are not loading trains on the tonnage basis. As to 
trains of empty cars our first method was to add 25% to 
the weight of cars for an empty train, and it was not 
enough; it made a bad showing. At a certain point where 
the tonnage rating showed we could haul 77 empty cars 
we could actually haul only about 48, then we changed the 
method and added 60% to empty trains, and that is not 
enough, and we have about made up our minds that we 
should add 70 or 75%. 

Mr. Knibloe (Buffalo Creek R. R.),—In order to have a 
perfect application of the tonnage methods we must have 
the facilities requisite for such application. It was the 
opinion of the committee, as expressed in its preliminary 
report a year ago, that the percentage of economies in 
either direction, in the time the train moved and in the 
additional number of cars hauled and the decrease in the 
trains run, was so great that railway companies could ar- 
ford to go to considerable expense in putting in track 
scales and the employment of extra clerks in order to se- 
cure a substantial conformity to the tonnage standard, 
whatever it might be for the different classes of engines. 
As to empty trains it seems to me the number of empty 
cars should be that which one crew can cover with safety; 
the crew should be able to pass safely from the rear to 
the engine and not have the desire to load up to the full 
capacity of the engine, taking the actual stencil weight of 
the cars. 

Mr. Potter.—The result of that would be to make a very 
bad showing on the hauling capacity of the engine in a 
certain direction, and the question is brought to your 
attention, “‘Why do you not load your engines to their full 
capacity ?”’ 

Mr. Knibloe.—I never had experience where the 
movement of loads in one direction was so very much in 
excess of the other direction as Mr. Potter suggests. 

Mr. Price.—The question that arose is one we met the 
other day on the Allegheny Valley R. R., and therefore 
I can undertake to give an answer. If the preponderance 
of tonnage is in one direction, it follows there must be a 
large percentage of light power movement in the other. 
If you take one engine, returning in the direction of the 
light movement, and load it down with the full capacity 
of empties, the next might go through without any load— 
it might be what is called ‘‘a horse and buggy train.’’ If 
you limit the load of empties under the conditions speci- 
fied by Mr. Knibloe, with reference to the length of the 
train, facilities for signaling, etc., you will strike a fair 
average of partially light movement. 

Mr. Potter.—I agree that there is a limit to what a cer- 
tain train crew could handle. We do not attempt to handle 
more than 50 empties. That suggestion is all right pro- 
viding you can control your empties, but if they are forced 
on you so that you must run light power after your emp- 
ties during a certain period, you want that power coming 
back hauling as many empties as they can. 

Mr. Price.—It never happens that we have to send power 
up after empties. The next train moving in that direction 
would have perhaps more than the average number of 
empties. 

Mr. Fitch.—The question is a good dealof an experiment. 
After several months we came to the conclusion that the 


best way was to build a dynamometer car which told us 
exactly what the engine could do. It does not cost very 
much. We are building such a car. A few days’ experi- 
menting will tell you exactly what your engine can pull 
under any conditions. 

O° 


60,000-LB. BOX CARS FOR THE BALTIMORE & 
OHIO R. R. 
(With inset.) 


few months ago the Baltimore & Ohio R. R. 
placed orders for 4,600 new freight cars,and these 


two l-in. rods, with 1%-in. upset ends, passing 
through the bolster and the intermediate sills, 
The side framing consists of posts and body 
braces 3x5 ins., with %4-in. vertical rods; the end 
posts are 4x5 ins., and corner posts 5x5ins. The 


outside sheathing is of %-in. tongued and grooved _ 


planks 8 to 4 ins. wide, placed vertically, and 
inside these is a lining of ‘%-in. tongued and 
grooved plank laid horizontally; this lining ex- 
tending from 214 ins. above the floor up to the 


side girth, and is 5 x4ins. The end plate isa 4-in. _ 


riple Valve 


‘Bf aSDaays 


eB odd toHand 
Brake Staff 
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Side Elevation. 
ARRANGEMENT OF BRAKE RIGGING ON BOX CAR; B. & O. R.R. 


were described somewhat fully in our issue of June 
11, 1896, when an abstract of the specifications 
was given. Of the total number of cars, 2,300 
were box cars, and the drawings of these cars are 
given this week on our inset sheet, 

There are two side sills 5x8 ins., four inter- 
mediate sills 3x S8ins., and two center sills 34%4x9 
ins., all of yellow pine and tenoned into oak end 
sills 8x10ins. The frame is trussed by four body 
truss rods 114 ins. diameter, with threaded ends 


Wheel Tread and Rail Head; B. & O. R.R. 


upset to 1% ins., there being a pair of rods each 
side 17 ins. ec. to c., while the inner rods are 4 ft. 
2 ins. apart. The truss depth is 22 ins. and the 
distance between truss-rod bearings is 6 ft. 3% 
ins. These bearings are bolted to tie-timbers 5x 
10 ins., set on edge below the sills. To the end 
sills are bolted oak buffer blocks 5 x 1154 ins., 3 ft. 
1 in. long, with malleable iron buffer heads. The 


Half Front Elevation Half Cross Section. 


plank, 14 ins. deep at the middle. The loading 
limit is marked by black lines, 4 ft. 64% ins. from 
the floor for corn and 4 ft 3 ins. for wheat. The 
roof is of the Chicago pattern, composed of metal 
and wood, the metal sheets being covered by the 
outer planking. The floor is of 1%4-in. planks, 
5 to 8 ins. wide, laid transversely across the sills 


and secured by 20-penny nails. The outside of the — 


car is painted with three coats of brown mineral 
paint, with the lettering in white, and all iron- 
work is given one coat of asphaltum or smokestack 
black. 

The trucks are of the diamond frame pattern, 
with top arch bars 14x 4 ins., lower arch bars 1x4 
ins., and tie-bars &x4ins. The bolster is built 
up of two white oak sticks 344x11% ins. and one 
stick 6x11% ins., flitched by two wrought-iron 
plates % x8 ins, 7 ft. 5 ins. long. This is trussed 


Longitudinal Section. 


AXLE BOX FOR BOX CAR; B. & O. R.R. 


draft timbers are 4x91% ins., placed under the 
center sills and extending back to the body 
bolsters, the Buckeye M. C. B. couplers being 
connected up by the American continuous draw- 
bar. The body bolsters are built up of three 
white oak sticks, 44% x 614 ins., and two wrought- 
iron plates, 94 x Gins., and each bolster is trussed by 


by two 1%-in. rods with 144-in. upset ends. Under 
each end of the bolster is a nest of four spiral 
springs, resting on the spring plank, this latter 
being an inverted 12-in. channel iron. Some of 
the cars have the American cast-steel bolster and 
others have the Schoen pressed steel bolster. The 
journals have lead lined brasses and are protected 
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STANDARD BOX CAR OF 60,000 P 


Harvey Middleton, General Superintendent of Motive P 
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CAPACITY; BALTIMORE & OHIO R. R. 


__E. W. Grieves, Superintendent of Car Department. 
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Half Section through Bolster. Half Side Elevation. Half Section through Bolster. 


STANDARD TRUCK FOR FREIGHT CARS. 
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CONNECTION OF AUTOMATIC COUPLER AND CONTINUOUS DRAFT GEAR. 


CHAS. HART & SONS, LITH., 36 VESEY ST., N. Y. 
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py Stier’s dust guards of yellow poplar or bass- 


wood. The cast-iron wheels are pressed on the 
axles with a pressure of about 60,000 Ibs. 

The cars are fitted with the Westinghouse 
brake, and the general layout of the brake ap- 
paratus is shown on one of the drawings. The in- 


_ structions for setting up the air brake apparatus 
provide that the relative angle of levers must be 


maintained when attaching the brake rigging 1o 
the cars. The pipes are to be blown out with 
steam after bending, and all connections must be 
perfectly tight when tested under pressure with 
soapsuds. Red lead must be used sparingly at 
joints, and put on the outside of the pipe that 
screws into the fitting, never on the inside of the 


[ga rey 


bs 
Section G-H. Section CO. 


Brake Shoe for Freight Car; B. & O. R.R. 


fitting, as it is liable to get into the triple-valve 
and interfere with the working of the brake. 

The cars were designed by Mr. Harvey Middle- 
ton, General Superintendent of Motive Power, and 
Mr. E. W. Grieves, Superintendent of the Car 
Department. 

The general dimensions of the cars are as fol- 
lows: 


Length: a’ 
Over end pills) 2... Fcc cee ees Hesite ae as 36 ft. 10 ins. 
Over body sheathing .......... Bo Oe i @ 36 2 11% .. 

‘* ~6running board...... chy Crete oe ane 38 “ 5 ~ 
** couplers . 40 : -1% - 
Wildes. clelsis os saree eo SG 7% 

Width: ZA 
Over side sills 8 a 10 a 
Over body sheathing .........+-+--+ee0-+ 8 : 1 1% s 

MI UMIGAVCR Soleercis cieice a's ela wlaieicse aiaistaie, 9 pe < 
Inside (between girths) ...........-...- 8. 2 = 
Extreme (over bottom slides of doors) .. 9™** 8% 

Height: : 
Rail to ec. line of coupler ............. a 10% ; 
Fpl] EO) CARVES) sisi cas os vaca nse bas vincaisee 12 6% a) 

* to running board ...... 00+ see+e 13 5 45% ¥ 
“ to top of brake shaft ..........-.+> 14 i 0% 4 
Side sill to side plate ...........62-05-- 7 : 51, : 
OCT ALO WCANEINE Dee satelelotcis elects erat: sh Mm Ete, oS 

Doorway ..<--ccceccscss sosseces 7 ft. 3% ims. x 5 ft. 6 

Axles: a 
Length, c. to.c. of journals ..............4.- 6 tt.-3 ¥ 

* Diameter at MIdGle 2.6.6 sce w ence ews soso cone 454 x 

SS at wheel seat .. i 

Journals ........+ eater atte s:e"a'5.4'e bs 

Wheels, diameter .......----eeee eee eee ree Bs 

Wheelbase, truck ........eeeeee cece ree cere 4 eae 

# Erste ieee spate ohgbe cle (eharateis <ke!t loi &ake' <is;,c¥s 31 . . 

Distance c. to c. of trucks .....-------++s 26 10 

Carrying capacity .....--.ee eee re cere ee eees aoe 60,000 Ibs. 

WUDIC “CAPACITY! pele le dels ain, erie aie sielio wo ies 2,254.5 cu. ft. 

Weight, Cmpty .....c reece rence ret eeee ree nen at 32,362 Ibs. 

Cost (approximate) ....... 0c cee ee ees ce reer tee seeee $510 
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BLOCK SIGNALING AND INTERLOCKING.» 


Mr. Derr (Erie R. R.).—My division is divided into 43 
block sections, ranging from a few hundred feet to 3% 
miles. In the yards we operate the block system, the same 
as on the line. Our block system is largely manual, with 
electric bells connected between the towers; the signaling 
being done by the ordinary code, so many taps of the bell 
meaning certain moves and directions. At the outlying 
stations where there is a cross-over, we have the distant 
signal located not less than 4 mile from the home, and 
running up as far as 3,200 ft. The home signal is located 


- near the cross-over and protecting the cross-over switches, 


and the advance signal is about a train length ahead of 
the home signal. At some cross-overs we also have sig- 


‘nals for directing the movements from the cross-over to 


the advance signal. A great many cross-overs are locked 
with the home signal, so that no movement can be made 
over a high speed line except when the switch is set for 


*Abstract of discussion at the meeting of the American 
Society of Railroad Superintendents, at Niagara Falls, 
N. Y., Sept. 9, 10, 1896. 


the line movement. Our rule or direction on signaling to 
our men is that they may run up to the home signal but 
not beyond it when at danger; that may be laid down as 
the fundamental principle of signaling. The home signal 
governs to the advance signal and no further; after 
bringing the train to a full stop no clear movement can 
be made; you give permission to go to the advance signal 
and no further. In other words, the advance signal cuts 
the block or section into two parts, and the home signal 
governs only to the advance signal. 

Mr. Trump (Pennsylvania R. R.).—We use the tele- 
graph block system on the main line divisions. The sig- 
nais are given by the semaphore. We do not use the track 
circuit except in special cases. We use the automatic 
electro-pneumatic semaphore system, with the exception 
of a few electrical signals. In regard to the use of the 
absolute block, we have been able to do away with this 
feature, especially on divisions like the Western Division, 
where we handle heavy trains and grades. We have not 
money enough to put in the block stations every half mile. 

Mr. Brunn (Erie R. R.): On our Buffalo Division when 
we first started the block signal system we found the 
expense of adopting an absolute block would be very 
great, and after considerable arguing with our people, 
I succeeded in getting them to permit me to put in the 
block, and made the block positive in reference to passen- 
ger trains—that is, a passenger train following a passen- 
ger train would block before and behind; a freight train 
following a passenger train was blocked before and posi- 
tive block behind, etc., insuring positive safety to the 
passenger trains. Where a freight followed we allowed 
the trains to go on the block with caution signal, separat- 
ing them 15 minutes apart. The blocks in many cases are 
seven or eight miles long. We operated that system sey- 
eral years with very satisfactory results. Where it was 
possible we let one train follow another under green sig- 
nal. We finally decided to introduce the absolute block 
in reference to freight trains. We often found it was 
necessary to close up freight trains at important points, 
where we had ample siding facilities, and let the passenger 
trains (or trains of superior class) go by. In doing that 
we never let the following train into the block until we 
knew absolutely where the leading train was, then we 
gave the conductor or engineman an order or message in- 
dicating just where the obstruction is, and let them pro- 
ceed under the caution signal. That is, perhaps, as near 
the absolute block as you can get; tell the man where the 
train is and let them go to that point by using their own 
judgment. Our system permits the use of the green sig- 
nal under the circumstances I have stated. When we 
know a train is at a siding and about to pull in, then we 
send the order to the following train, which is delivered 
to both conductor and engineman, telling them the train 
is drawing into such siding, and allow them to go into the 
block under the green signal. We never give them the 
white or clear signal. The train order is a message which 
the telegraph operator is required to give to both con- 
ductor and engineman, and they cannot proceed without 
that message. 

Mr. Trump.—I would like to see the absolute block on 
all railways, but with heavy trains and heavier freight 
trains it seems to us impossible to adopt the absolute 
block system. It costs us about 25% more to run under 
this system. Some roads use the siding, and forward 
trains under caution card; and also use the clearance 
card in case anything goes wrong. There are cases where 
they give the engineman a card to stop a train and de- 
liver the card to the next operator. On the division 
having the Westinghouse automatic signals, with track 
circuits, we have to provide for the contingency of the 
signal constantly sticking at ‘“‘stop.’’ If a train finds the 
signal at danger, it comes to a full stop, and then pro- 
ceeds the same as with a caution card, looking out for 
broken rails, ete. The time of stop required is two min- 
utes, as it takes about that long for a freight train to get 
stopped and start again. Occasionally a signal may be out 
of order, and this sometimes occurs by the carelessness 
of the track-men in handling ties, dumping cinders or 
something of that kind, They connect the two sides of the 
track circuit. 

Mr. Price (Allegheny Valley R. R.).—We have had, 
during the last six months, two short sections in the 
Pittsburg yard equipped with the overlapping block sig- 
nal apparatus with disk signals, as described by Mr. 
Schreuder yesterday (Eng. News, Sept, 17, 1896). The 
sections are short, about %4 mile each, protecting the 
operations of the yard, which is considered especially haz- 
ardous. They have worked very well, but it happens 
sometimes that the signal sticks at the red or ‘‘stop.”’ Ié 
may be on account of wet weather. Wet affects the con- 
ductivity of the track sections and makes the signals 
slow to release from the stop position after the trains 
have cleared. To cover this contingency we have adopted 
the regulation that after a certain interval of time a 
train stopping at the ‘‘stop’’ signal may proceed. With 
that little regulation supplementary to the mechanical ar- 
rangements we have been able to get along very well with 
the signals. I wish the whole of our railway yards were 
protected in the same way. I recall instances where pas- 
senger trains were held for short intervals, since we had 
this system in operation. It is connected to the inside 
of the switches on cross-overs as well as the main tracik 


switches. We have had one or two cases where the yard 
crews, standing on the siding waiting for passenger trains 
to pass, would open the inside of switch so as to be 
ready to go ahead; the effect was to keep the signal at 
“‘stop,’”’ and produced a little delay to the passenger 
trains. It was due to the ignorance on the part of the 
trainmen, and it was only necessary to call their attention 
to it in order to secure its correct working. I mentioned 
wet weather as one of the conditions affecting the track 
circuits. On the Pan Handle road, where they have the 
track circuits, they have had the same experience. 

Mr. Schreuder (Union Switch & Signal Co.).—In regard 
to track circuits in wet weather, we find that where 
tracks are laid with cinder ballast close to the rail, we 
have a lag in the track circuit during wet weather. Of 
course in working the track circuit, you must limit the 
length of the circuit in accordance with the condition of 
the track. Where the circuit passes through many 
switches and yards, the length should be regulated accord- 
ingly, and the battery must be located so as to be at the 
lowest tension possible. We can under ordinary condi- 
tions work a track circuit one mile long with one cell ° 
of battery, when the rail is not touching the ballast; when 
close to the ballast, as in yards generally, we are obliged 
to have more battery. In some cases we have had con- 
siderable trouble with the track circuit where it is par- 
allel with trolley roads, but have overcome it by using 
a double insulation and grounding, in some cases. 
<<a | 


THE POLE GAS-MOTOR STREET CAR. 
Eval Card.) Daily, or: 


A street motor car operated by a gasoline engine 
has been tried recently on the line of the Anacostia 
Ry. Co., of Anacostia, D. C., and its mechanism 
is the invention of Mr. T. C. Pole, of Washington, 
DEG: 

This motor may be described as a 20-HP. hori- 
zontal gas engine, with cylinder 9x14 ins, 
mounted in the center of an open car, 20 ft. long 
and with a seating capacity for 19 passengers. 
The motorman on the front platform handles a 
wheel which, being turned to the right engages 
the sprocket wheel and chain by means of a fric- 
tion clutch to two 36-in. driving wheels; while 
turned to the left, it throws off the clutch and 
puts on the brakes. The cylinder is just above the 
floor, with a 100-gallon water cylinder, or tank, 
above it. To one side and on the level with the 
water cylinder is the gasoline tank, made of %4-in. 
boiler iron, 14 ins. outside diameter and with a 
capacity of 7 gallons. Two heavy fly wheels, 5 
ft. G ins. diameter, steady the engine, the engine 
and fly wheels running constantly at a uniform 
speed independent of the speed of the car. There 
are two sets of gearing, for speeds of 6 and 12 
miles an hour. The explosion is at present accom- 
plished by a spark from four Leclanche cells, and 
the engine exhausts into a muffler underneath the 
ear, this exhaust being scarcely audible. The 
entire outfit, including engine and car, weighs 
about sevVen tons and is designed to haul one or 
two trailers. The following results were obtained 
on a trial trip made about midnight of August 20. 

The motor was geared up to a maximum speed 
of six miles per hour, the test not being for speed 
so much as for economy and efficiency. It took 
about a minute to start the engine, after which 
it ran steadily, the car itself being started and 
stopped several times to see how quickly it 
responded, One hill, 1,300 ft. long, beginning from 
a curve, was climbed, its grade varying from 2.6 
to 5.2%, with 4.14% for 600 ft. The car took the 
hill easily. On a 4.14% grade it was stopped and 
started with no perceptible slipping. A start was 
also made from the middle of the sharpest curve 
on the road. The hill mentioned was the only one 
encountered on the run of 9,400 ft. The road is 
a rough one, about half a mile of it not having 
been used for several years and being covered 
with sand, Over this part the speed was about 
4 miles, but for some distance 6 miles per hour 
was actually maintained. 

As a consequence of the rough track, only when 
the engine was running and the car at rest could 
any opinion of the vibrations and noise be formed. 
This vibration was considerable and mostly lon- 
gitudinal; heavier fly wheels might lessen it. The 
wooden casing was taken off, so the noise was far 
more than it would be in actual service and was 
very great. It should be remembered, however, 
that the parts are new and necessarily work 
stiffly. The gasoline also smoked badly once after 
a long stop, due to an overcharge, but while run- 
ning there was only a slight odor. 

The inside diameter of the gasoline tank is 12% 
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ins. At the end of the run the depth of the gaso- 
line was measured and it was found that 11% ins. 
had been used. This means 0.8 gallon for a dis- 
tance of 1.8 miles. Taking the retail price of gaso- 
line at 8 cts. per gallon (what it cost the parties 
making the test), would give on this run a cost of 
3.6 cts. per mile for fuel. The temperature of the 
water rose from 80° at the start to 120° at the 
finish. 

Mr. Pole has received permission to run his car 
over the Belt Line tracks and also those of the 
Brightwood electric line, which has a smooth 
track and a couple of long grades. 
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DIAMOND DRILL BORINGS FOR THE NEW EAST 
RIVER BRIDGE PIER FOUNDATIONS. 


As a preliminary to founding the towers of the 
new East River bridge, an exploration of the char- 
acter of the soil and the depth to the solid rock 
at each tower site was essential. This was at 
first attempted by driving pipe to the rock, or to 
what appeared-to be rock, and then exploding a 
dynamite cartridge on the surface of the supposed 
rock. If the pipe failed to sink any further the 
testing party assumed that bed-rock was reached; 


reaching a boulder that could not be broken up, or : 


driven aside, a hole was drilled through it with the 
drop-tools, and a smaller pipe was inserted and 
driven down; and this process was repeated until 
bed-rock was assured. In several instances a 
boulder was mistaken for solid rock, until the dia- 
mond drill exposed its pretensions. Bed-rock once 
actually reached a 2-in. pipe was seated in the 
rock in such a manner as to form a sand-tight 
joint; the scow was drawn back a few feet from 
the hole and a platform, 8 by 10 ft., made of 6 
by 6-in. timbers and floored with 2 by 6-in. plank, 
was lowered over the top of the 6-in. pipe and 
firmly clamped to it by bolts. The pipe, with its 
platform, was stayed against vibration by means 
of separate anchors and by purchases attached to 
the anchor lines of the scow. The diamond drill 
and its frame was then mounted upon the plat- 
form; and for these borings a very light drill, de- 
signed for underground mining exploration, was 
adopted and proved well suited to the work. 
Steam hose and water hose connected the drill on 
the platform with the boiler and pump on the 
scow. 

The original pipe-borings were found to be mis- 
leading, after the diamond drill had been set to 
work. Instead of 50 ft. to bed-rock, on the New 
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and on this supposition rock was indicated at 50 
ft. below the water surface on the New York side, 
and at 75 to 80 ft. on the Brooklyn side. 

These tests, however, were not satisfactory and 
conclusive to the engineer of the bridge, and he 
decided to have borings made with a diamond 
drill to such depth as would establish beyond 
doubt the true position and character of the rock 
foundations. Bids were called for and the con- 
tract was let to the New York & New Jersey Well 
Co. and the American Diamond Rock Drill Co., of 
New York. 

The method of carrying on the diamond drill 
work is indicated in the accompanying photo- 
graph. The strong tideway and the heavy swell 
from passing steamers made work from a float- 
ing platform impossible, and to drive piles for 
each boring would have added heavily to the ex- 
pense when the depth of water was considered; 
this depth was comparatively small on the New 
York side, but on the Brooklyn side the water 
ranged from 49 to 60 ft. deep. The use of a trussed 
and anchored pipe, similar to that employed on 
the test-borings in the Northumberland Straits, 
was also rejected, owing to the variation in depth 
and the desirability of starting some of the holes 
with small pipe and others with pipe of large di- 
ameter. ‘ 

The plan of the work finally adopted was as fol-. 
lows: A pipe was first jetted and driven to the 
bed-rock by the use of the boring machines of the 
New York & New Jersey Well Co. These ma- 
chines were mounted on the bow and stern of a 
large scow; and heavy drive-pipe was used, with 
the holes usually started with a 6-in. pipe, though 
8-in. pipe was driven down in some places. On 


York side, the true depth was found to vary from 
46.1 ft. to 68.3 ft.; and on the Brooklyn side, the 
true depth ranged from 80 ft. to 104 ft. In only 


one case out of 22 holes bored did the two sets of | 


borings agree; in all other cases the supposed 
solid rock proved to be merely a boulder. The ac- 
tual distances bored into the bed-rock by the dia- 
mond drill ranged from 10 ft. to 20 ft., these 
depths being considered sufficient to prove the 
character of the foundation. In nearly every case 
a few hours’ work, after setting up the drill on the 
platform, was all that was required to complete 
the hole, and no difficulty was experienced in 
working from the platform, notwithstanding an 
unusually strong tide and heavy swells from pass- 
ing boats. A core was furnished for each hole, 
showing conclusively the character of the rock. 
As the small drill used had a capacity of, 350 ft. 
the holes could easily have been carried deeper, 
had this been deemed desirable. In all, 22 holes 
were drilled; 10 on the New York side, at the foot 
of Delancey St., and 12 on the Brooklyn side, at 
the foot of South Fifth St. 

The use of the fixed platform proved entirely 
successful, and is believed to have been more eco- 
nomical than any other method that could have 
been proposed; and the results indicate that this 
method should have an extended application to 
problems of submarine boring. During the pro- 
gress of the borings at this place, a new process 
for shutting off seams in bore-holes was success- 
fully tried and much facilitated the work. This 
process was invented by Mr. Garvey, in charge of 
the diamond drill work of the American Diamond 
Rock Drill Co.; but details of the process have 
not yet been made public. 


HIGHWAY BRIDGES.* 
By Carl Gayler.** 


In preparing a paper on this subject I have endeavored 


to bring out a few points which might explain the very 
limited success of former agitations for an improvement 
in the building of highway bridges, and to discuss at 
some length the present practice, not of the highway 
bridge companies, but of the structural engineers who 
have made highway bridges a specialty. 

It is now four or five years since the movement for a 
reform in the highway bridge business was at its height, 
The technical papers of that time are full of editorials 


and letters on this question; several prominent engineers — 


and professors of civil engineering devoted their time and — 
influence to it; the engineers’ clubs of Chicago, St. Louis — 


and Kansas City had committees appointed and reports — 


adopted, and in several states drafts of proposed acts of 


legislature were prepared and came very near being in- 


troduced. And with this the movement came to an end, 


after having accomplished very little; and highway 


bridges are being built ‘about in the same manner as be- — 


fore. 
As there is no doubt that an improvement in the build- 
ing of highway bridges is desirable, this failure is re- 


markable and seems to indicate that the fault lay with — 
There is a good deal of force 


the proposed remedies. 
in the objections first raised by Mr. Horton, of the West- 
ern Society of Engineers, against the principal proposed 
remedy, i. e., legislative enactments. It seems unjust 


to transfer the control over highway bridges from the 2% 
cities and counties to the state, as the former originate — 


the work, pay for it and have to maintain it. 

A perusal of what has been written and proposed at 
that time leaves, furthermore, the impression that the 
movement was not sufficiently comprehensive; it might 


be characterized as efforts to secure legislation providing ~ 


for expert examinations of the strain sheets of proposed 
new highway bridges, and examinations of such old ones, 
the safety of which had given rise to doubts. But how 
about the preliminary work, deciding on the length of 
span, clear waterway, foundations, character of Masonry, 


and—assuming the superstructure to be built according © 


to the proposed state official’s directions—the mainte- 
nance of the bridge? Surely, every one of these points 
requires the services of the bridge engineer. Counties 
will have to follow the example of our large cities, and 
employ capable engineers for their highway bridges. 
Wherever in cities and counties public works are in the 
hands of engineers, state supervision is unwarranted; 
where county commissioners rely on their own wisdom 
a limited supervision, as proposed at the time of the late 
reform movements, is insufficient. 

‘Whenever one of the periodical unusually heayy rains 
flood a section of the-country, we read about a number 


Fig. 1.—Typical Cross-section of a Stream Bed. 


of bridges having been washed .out; such occurrences 
are gelerally regarded by the profession with considera- 
ble equanimity, as if it were in the natural order of 
things that abutments and piers are underwashed, or 
superstructures carried away by floods which surely 
should never have reached them, whilst the occasional 
breaking down of a highway bridge is carefully noted, 
and still gives rise to spasmodic appeals for legislation. 
Why this important question of sub-foundations was 
never included in the efforts of the reformers, why it is 
likewise hardly ever mentioned in books and treatises 
on highway bridges, has always been a mystery to the 
writer. Some remarks on this subject may not be out of 
place. 

The cross section of a valley, as shown in Fig. 1, 
through which a road is supposed to be built, requiring 
the crossing of a creek or stream, is typical with the 
cases with which I had experience; it is probably also 
typical of the greater number of cases in this part of 
the country. It is a broad valley, with steep banks and 
an alluvial bottom. The rock is near the surface on both 
bluffs, the alluvium extends down to considerable depth, 
and the water-course is near one of the two banks. A 
glance will show this valley to have been in former ages 
the bed of a great river, which, probably assisted by the 
action of ice, hollowed out its immense bed in the rocks. 
Subsequent sinking of the land or diminishing of the yol- 
ume of water, or both causes combined, raised the level 
of the bed of the river, and the valley filled up with 
boulders, gravel or sand, or with clay, from the ice period, 
and, closer to the present water-course, with more re- 
cent deposits. To form an intelligent judgment of the 
contemplated foundations, an insight into the history of 
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knowledge of geology, is necessary. Borings or test pits 
will complete what is necessary to plan the foundations 
and estimate their cost. The grading of the highway and 
the building of the substructure reduces the free water- 
way in time of floods, a deepening of the water channel, 
often, also, a shifting of the water-course, caused by the 
dying out of the vegetation, takes place, and these changes 
in the water-course are most important in designing the 
foundations, and,unless taken well into consideration, may 
eause the destruction of the bridge in short time. That 
this preliminary work, as well as the building of the 
abutments and piers, should be in the hands of the bridge 
engineer, will be readily conceded. 

The superstructure of the American highway bridge 
has been developed by the highway-bridge companies, 
and it has been truly stated in regard to the best ex- 
amples among them, that ‘greater strength and safety 
are obtained from a given amount of materials than with 
the methods of construction which prevail abroad.’’ Dur- 
ing late years, some of our leading structural engineers 
have given their attention to this subject, and have pub- 
lished books and specifications on highway bridges, A 
subdivision of the latter into three classes, according to 
their proximity to cities, dssuming different live loads 
for each of them, is now the accepted rule. Being more 
familiar with Class I (or A), i. e., bridges in cities, I will 
confine part of the following remarks to this class: 

It is generally agreed to assume for the live load, be- 
side a concentrated load by which the dimensions of the 
flooring, stringers, floor-beams and hangers are obtained, 
a uniform load per square foot, covering the whole and 
portions of the bridge, ranging from 100 lbs. for short 
spans to 50 lbs. for longer spans. It is worth while to 
consider what this assumed uniform live load really 
means. 

In the case of railway bridges the live load is simply 
the weight of the trains, and the unit strains in the 
truss members have been Selected of such magnitude as 
to give a structure of reasonable rigidity. For the prin- 
cipal tensile members, 10,000 to 12,000 lbs. are custo- 
mary, and for the compression members a reduction is 
made in the units according to the laws of the 
strength of columns. These unit strains are far lower than 
the elastic limit of the material would seem to warrant; 
they bear no relation to the breaking strength, and the 
so-called factor of safety may as well be abandoned as 
an antiquated expression without meaning; they have been 
evolved from the behavior of bridges under their daily 
duties. As Prof. J. P. Snow, in a recent discussion on the 
strength of iron railway bridges, puts it: ‘‘What is the 
basis of the present units? Hxaminations of bridges in 
service. In order that a bridge may be satisfactory it 
must remain rigid under trains and deflect but very 
little. These conditions can only be obtained by using low 
units.”” Now, with highway bridges, the case has just 
been reversed. We start out with unit strains borrowed 


from the railway bridge practice (increasing them, how-’ 


ever, about 25%, for some reason not easily explained) 
and then choose the live load with the view of obtaining 
a satisfactory structure. It is well to keep this in mind; 


attempts to explain the customary live loads for high- 


way bridges in any other way are misleading, if not dan- 
gerous. 

Since the substitution of steel for iron, some engineers 
specify for highway bridges of the former material an 
increase in the unit strains of 20%. Granted that the 
ultimate strength of steel is 20% greater than that of 
iron, and the elastic limit even more, this increase in 
the units is, for the reasons stated above, not justified, 
as the modulus of elasticity of steel exceeds that of iron 
but little. By far the greater number of highway bridges, 
with their plank floors, are light structures; there is little 
mass in the metal to overcome the effects of the jolting 
of wagons over the rough planks, or of the trotting of 
horses; the vibrations are accumulative and we should 
be slow in adopting an increase of units. Increasing or 
doubling the units for the dead load should only be re- 
sorted to for very long spans, or for bridges with ex- 
tremely heavy floors. I may be permitted to state here 
that my experience in this city with four steel spans of 
120, 135, 150 and 220) ft. length, designed for the live 
load of Cooper’s A, but for unit strains of iron railway 
bridges. no increase in them being made for units under 
dead load, has been such that I have never felt guilty ot 
a waste of material in designing them, and that they 
have convinced me that the usual specifications for this 
class are too light. 

Specifications and books en highway bridges and stand- 
ard details for the same, as published in the latest works, 
have left the impression on the writer that this subject 
has not been treated with the conscientious care bestowed 
on other structural work. Whether the temporary and 
unsatisfactory character of most of the floors, or the fact 
that bridges built in accordance with these books and 
specifications are still far above the general practice all 
over the country, or the certainty that the bridges when 
completed will in nine cases out of ten be neglected and 
go to wreck and ruin anyway, can explain their neglect, 
I am unable to say. 

The consideration of rigidity, which have led to the selec- 
tion of these live loads, should be the guide in regard 


to lateral connections and the results of our experience 
with railway bridges should with equal care be applied 
to the highway bridge. In all through spans rigid con- 
nections of floor beams with posts and bottom chords 
should be insisted upon, not that perfectly safe hangers 


—Cross-section of Bridge Truss, with Riveted Floor- 
Beam Connections. 


Fig. 2. 


could not be designed—the latter having even a slight 
advantage in applying the load centrally to the posts— 
but the gain in lateral stiffness is too great to be thrown 
away. It is impossible to prevent altogether a distortion 
of the structure in a storm or under a load applied close 
to one of the two trusses; but with deep floor beams 
well riveted to the posts and top lateral struts firmly 
attached to top and bottom of the top chord, as sketched 
in Fig. 2, considerable resistance is gained; with details 
as shown in Fig. 3, next to none. 

There is one feature in through bridges to which full 
justice has never yet been done; it is the top lateral brac- 
ing. The universal custom is to design it to withstand 
the wind pressure (generally assumed to be 150 lbs. per 
linear foot of top chord). Now, there is not the least doubt 
that it should be made strong enough to resist the wind 
forces, but there is just as little doubt that if a bridge 


Fig. 3.—Cross-section of Bridge Truss with Floor-Beams 
Hung. 


were thoroughly protected against wind, the top lateral 
system would still have to prevent the top chord from 
buckling; more than that, I am convinced that no storm 
ever strains it as the top chords do under their full duty. 
Anyone standing on a railway bridge with a train moving 
over it can satisfy himself on this point. It seems to be 
against sound judgment to design the top lateral system 
of a through span on the same supposition as the bottom 
lateral system of the deck span. This is one of the many 
instances where the strain sheet alone is no sufficient 
guide. The engineer has to use his experience and judg- 
ment to design a lateral system of sufficient rigidity; no 
theory in the world will enlighten him on the amount of 
lateral pressure exerted by an exceedingly long column. 
Mr. Waddell, in his book on highway bridges, states in 
this respect, without, however, entering into the question, 
that the top lateral rods in highway bridges up to 200 or 
230 ft. length, if proportioned for wind pressure alone, 
are too light. 

The above remark that the strain sheet does not cover 
every case applies with equal force to the specifications. 
It has been too much the custom to let highway bridges 
under a set of specifications, limiting the work of the 
consulting engineer—in case an engineer is consulted at 
all—to checking the figures and sizes. This custom, more 
than anything else, has made a highway bridge super- 
structure a mere merchandise. Nothing is, for instance, 
easier than to specify ‘‘a substantial railing’ for a bridge, 
yet nothing is more indefinite and more difficult to en- 
force. Specifications are necessary, but we need even 
more the judgment of the engineer; we need more de- 
signing and less standards. 

I have no intention of entering into the question of the 
relative superiority of pin-connected or riveted highway 
bridges, but there is one type in which the later are in- 
finitely superior to the former, i. e., the short span pony 
truss. If designed with pin conections the lack of lateral 
stiffness is exceedingly difficult to overcome; with a riveted 
design we easily obtain a most excellent structure. 

The subject of floor systems could easily be made to 
take up your whole time for an evening, and will not be 
discussed beyond calling attention to the new departure 
which has been occasioned through the advent of the 
electric motor car. That it will be of the greatest mo- 
ment is apparent; we have in this city motor cars, weigh- 
ing, when. crowded with people, 24 tons, carried on two 
trucks 25 ft. apart; we have others of 18 tons weight 
when full of people, the trucks being spaced 14 ft. c. to ¢. 
In the first motor cars the load on each truck was dis- 


tributed equally on both axles; to gain in tractive force the 
pin was then shifted so that about 75% of the load came 
on one axle, and in the latest cars (on Jefferson and Grand 
Aves.) the whole weight is caried on the driving axles. 
The first motors of 15-HP. have been succeeded by 25 
and 50 HP. motors; girder rails, 6, 8 and 10 ins. deep 
have taken the place of the flat rail of the old street cars. 
It is not more than six years since electricity began to be 
generally applied to the city and suburban transportation, 
and it is not likely that the motor car, especially on long 
suburban lines with heavy grades, has attained its great- 
est weight. 

Assuming now a bridge to be completed, the work of 
the engineer is still not over. In a few years the floor 
will need looking after, parts of the ironwork and railing 
require attention and the paint will begin to show those 
ugly spots which indicate that the work of deterioration 
has begun. This question of painting is the bane of the 
structural engineer’s life, the one point where his knowl- 
edge is at fault and where his only recourse is to get the 
rust scratched off and new paint smeared over it. It does 
not matter very much what kind of paint he uses, iron 
oxide, lead paint or asphalt, so long as he tries to get a 
good brand and makes the most of his limited knowledge 
of the oil and the pigment; in all probability he will use 
them all in turns and in turns be disappointed. Protection 
of metal against atmospheric influences by paint applied 
cold is temporary. Rusting is most to be feared and most 
difficult to prevent on surfaces which are close together 
without being in close contact throughout, as at pin 
joints between the heads and eyebars and the adjacent 
portions of the posts and chords. Taking apart old pin- 
connected trusses we find the greatest corrosion on the 
sides of eyebar heads. It would not seem to be impossible 
to remedy this by filling these spaces with impervious 
material; to my knowledge this has been successfully 
done on the lower chords of the heavy Pauli trusses of 
the Monongahela bridge at Pittsburg. In riveted work 
there is no excuse for such dangerous spaces between 
different members, but we still find too often, through 
faulty riveting or where rivets have been spaced too far 
apart, that we can insert the blade of a knife between 
angles and plates, especially at the stiffeners of large web 
sheets. 

Such weak points will probably never be quite overcome; 
the wonderful example of the Eads bridge, where the 
sides of the eyebar heads of the main arches and the ad- 
jacent sides of the joint blocks were planed and all the 
exposed joints of the covers of the tubes were carefully 
calked, will never be imitated, but the designer of struc- 
tural work should keep this question always in mind. 

The action of corrosion in wrought-iron work in cases 
where painting is utterly unavailing—and it has been my 
luck to have a number of such cases under my charge—is 
peculiar. A hard shell of corroded iron of pretty uniform 
thickness forms over the whole exposed surface; this shell 
scales off to make room for the formation of another shell, 
and this process goes on until nothing is left to scale off. It 
might not unreasonably be supposed that this process of 
scaling off in layers is peculiar to wrought iron as a ma- 
terial rolled and welded in layers, and that steel, being 
a homogeneous crystalline metal, would better resist the 
attack of rust. Should this prove to be true, what a 
splendid bargain did we make in exchanging iron for steel! 

a 

BIDS FOR TORPEDO BOATS were opened at Wash- 
ington on Sept.18. The proposals covered three 30-knot 
boats on builder’s own plans and smaller boats of 20 and 
22% knets on both department and builders’ plans. The 


prices bid were as follows: 
30-knot boats. 
Price for each, for 
One. Two. Three. 
Union Iron Wks., San Francisco. e737,8 
Bath Iron Wks., Bath, Me..... .. $194, 000 $189, 000 
s another pronee er: Bo eikacee 20,000 
Herreshoff Company. . 218, 000 ihe»: sbidia 306,000 
J. H. Dialogue Co., 260,000 255,000 
2214-knot boats. 
nee ue each, for 


Camden, N. ae 


Two. Three. 

Columbian Iron Wks., Baltimore. $194 000 $7a oe $79, 000 
Moran Bros., Seattle, Wash...... -. 94,2 

Bath Co., Bath, Me. C Sadia wie Oe Sakon 

“for 3 25- knot. boats eee one 123,000 

Herreshoff Constier Levee Eee Weta cieicy miata 80,000 

sf Cushing design... Sawe ie lam cate 92,500 

se “ Cushing Todifiedes Pacts Ser 78,500 

Wolf & Zwicker, Portland, Ore... Capel tek cosas 75,100 

G. Lawley & Son, Boston, Mass.. 83,500 ..... 78, 800 


20-knot boats. 
aaa for each, for 
One. Two. Three. 
(a) olumbian Works. F - $49,000 $49,000 $49,000 
“ on their own n design 45,000 45,000 45,000 


Moran Bros., Seattle. . 59,640 Stes 56,928 
Herreshoff Company. . EAT AMG? vote 40,000 «...-.-/87,500 
Wolf & Zwicker, Portland. ats! oon Seyare 45,000 
Providence Steam Engine Co., Saitek are 51,600 48,650 
Lewis Nixon, Elizabeth, N. Be on 

his own design. + cards este! OG,000 
C. Hillman Ship & Eng. Co., Phila ..... 48,000 ..... 
J. 1H. Dialogue Cols. occ. cece 58,500, "0. . 
G. Lawley & Sons, own design.. 61, 500 tents. 104:835 


The proposals were much complicated, by combina- 
tions of classes and by alternate designs of several types. 
These will have to be carefully examined before any 
award can be made. The bids were in the main reason- 
able and the number of bids gives general satisfaction. 
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Immediately upon the heels of an announce- 
ment that the New Hast River Bridge Commis- 
sioners would receive proposals for constructing 
the foundations of the New York tower, on Oct. 
7, comes a statement that work will probably be 
delayed owing to a lack of funds. The work con- 
templated is to cost approximately $500,000, and 
this official, “high in authority in the Commis- 
sion,’ says that this money is not on hand, and 
they do not know when it will be available. The 
late advertisement for bids for bonds brings out 
theunpleasant fact that $50,000 of the bridge bonds 
recently offered by Controller Fitch are yet un- 
sold, and the $100,000 previously disposed of 
were taken by the Uhlmann syndicate and paid 
for with a portion of the money received by that 
syndicate in return for the right of way. Both 
New York and Brooklyn are having difficulty now 
in advantageously disposing of their bonds, and 
until the financial horizon clears up somewhat 
the sale of $15,000,000 bridge bonds, upon which 
construction depends, is problemetical, to say the 
least. 

In the purchase and laying out of plant on large 
construction works, it is comparatively rare to 
find much consideration given to the questions of 
efficiency and economy in operation, the general 
impression being that the temporary character 
of the work, the shifting of the plant during the 
work, and the rough handling to which the plant 
is subjected, make it not worth while to go to 
much expense to secure economical operation. 
This is no doubt true to some extent, especially 
.on smaller jobs, though even in such cases gross 
and unnecessary waste and inefficiency (with con- 
sequent increased expense and reduction in profit) 
are too often evident, owing in general to the fail- 
ure of the contractor or his subordinates to see 
the relation between an inefficient or badly 
handled tool or machine and the net financial 
results of the work. On large works, however, 
where large sums of money are involved, where a 
considerable amount of plant is required, and 
which will continue for many months or even years, 
it is manifestly to the contractor’s interest to 
carefully consider the most efficient and economi- 
cal plan of operating his plant, taking into consid- 
eration the conditions under which it will be 
worked. In another column of this issue we de- 
scribe at some length the compressed air power 
plant and power transmission system installed for 
operating the tools and machines on the Jerome 
Park reservoir contract, a piece of work which 


involves an expenditure of about $5,500,000, and 
will extend over nearly seven years. Instead of 
having a number of small steam boilers scattered 
over the work, which is the common arrangement 
on construction contracts, there is one central 
power plant, which requires the attention of but 
two men and may be operated almost as economi- 
cally as the permanent power plant of a factory. 
The result will almost necessarily be a great sav- 
ing in fuel as compared with a plantusing separate 
boilers, as the numerous small boilers generally 
employed are not adapted for nor handled with 
any view to economical fuel consumption, the 
main thing in the attendant’s mind being usually 
to keep the steam up to the blowing-off point. The 
pipe line transmission system is very flexible and 
can be shifted and extended to reach any part of 
the work with little trouble or expense. We be- 
lieve this is the first case in which compressed 
air power transmission has been employed on any 
such extensive scale for contract work, and it 
certainly seems to be well adapted for the con- 
ditions under which it has been established. 
ee 2 a 

An interesting question connected with the 
launching of corporations and the early market- 
ing of their stocks and bonds came up in the late 
hearing of the Maritime Canal Co. before the 
Massachusetts Railway and the Harbor and Land 
Commissions. This company was incorporated 
by the last Legislature to build a ship canal across 
the Cape Cod peninsula, and the act stated that 
the issues of stock and bonds should be subject 
to the law of 1894 relating to similar issues by 
street and steam railways. The company peti- 
tioned that the joint boards approve of the total 
issue authorized, or $6,000,000 in stocks and $6,- 
000,000 in bonds. But the law of 1894, in dealing 
with street and steam railways, distinctly says 
that the Commissioners shall approve ‘‘from time 
to time” such amounts as shall be deemed by them 
to be reasonably requisite for the purposes in- 
tended. The Commission holds that it cannot, 
under this law, approve of the whole issue at 
once; and the company says that without the 
whole of the issue to put up as collateral they 
cannot raise the money necessary for the work; 
and here the matter rests. Ex-Governor George 
S. Boutwell, in arguing the case of the Maritime 
Company, contended that this was an enterprise 
entirely differing from a railway; that the pro- 
jectors could not go into the market for sub- 
scriptions, but that bonds must be sold in such a 
way that the issues will go hand-in-hand with 
the enterprise. Contracts must be made with 
contractors for the whole issue, or the canal would 
never be built. He also explained that the con- 
tracts were to be paid for in stocks, and the stock 
and bonds would be issued to pay for work done 
on the engineers’ certificates. Chairman Sanford 
of the Railway Commission, held that the law ap- 
plied in this case and the Commissioners could 
not say at this time that $12,000,000 was a rea- 
sonable amount for the total issue. Mr. Sanford 
held that if the stocks and bonds were thus ap- 
proved by the Commissioners, they would go to 
the contractor who would sell them to the public 
with the board’s approval upon them, and market 
them mainly upon this approval. Nor would he 
consent to approve of the issue of $250,000 of 
stock and $250,000 in bonds, which the petitioners 
finally asked for to pay for preliminary surveys, 
for the reason ‘‘that there was not one cent’s 
worth of property to secure these bonds;’’ and he 
suggested that if the promotors had the faith in 
their enterprise which they professed, they should 
raise this necessary $500,000 among themselves. 
But even if they did this he would not advocate 
the approval of the entire issue, but would do as 
the law prescribed. 
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To the average promotor this is a new and most 
objectionable manner of handling an issue of 
stocks and bonds. Under former and well-estab- 
lished usage it was the general public, and not 
the promotor, who took all the financial risk of 
any similar enterprise; and it was the business 
of the “‘construction company” to place the issues 
Where money could be obtained for them—and to 
reap the profit, if any profit there was. Massa- 
chusetts is far in advance of other states in her 


laws regulating the marketing of bonds by rail- 
way and other public corporations and in her at- 
tempts to regulate a privilege too often abused. 
The law of 1894 may be annoying to those manag- 
ing certain enterprises of this character in com- 
pelling them to resort to new methods of raising 
the preliminary funds required; but its tendency 
will also be to eliminate projects depending more 
or less upon chance for success, and also to lessen 
the amount of money sunk by the public, here and 
abroad, in investments of doubtful merit. It is 
true, that no one can foresee the outcome of 
every enterprise of large dimensions, nor can any 
one tell whether it will ultimately be a profitable 
or a losing affair. But it is time that the in- 
vestors of this country took fewer chances than in 
the years past; and any laws should be welcome 
that tend to lessen these chances by placing 
more responsibility upon the promotors of an en- 
terprise and by establishing honest and intelligent 
supervision over the preliminary stages of under- 
takings that are ultimately to cost millions. 
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The new open-hearth process of steel making, 
described on another page of this issue, is really 
only a moderate variation from present current 
practice; but the results obtained, amounting to 
a reduction in the cost of conversion of over one- 
fourth, make the process deserving of study. The 
many improvements in open-hearth work which 
have been introduced during the past few years, 
among which we may note especially the Ameri- 
can tipping furnace, are tending all the time to 
reduce the cost of open-hearth work and to make 
it more similar in economy and enormous output 
to work with the Bessemer converter. 

a i A 
EFFECT OF THE RATE OF COMBUSTION UPON THE 
EFFICIENCY OF STEAM BOILERS. 


The paper of Prof. W. F. M. Goss, published else- 
where in this issue is an important contribution 
to our knowledge of the effect of high rates of 
combustion upon the efficiency of locomotive 
boilers. It has long been known that if there is 
no change in the ratio of heating to grate sur- 
face in a steam boiler an increase of the rate of 
combustion beyond a certain limit (which limit 
is somewhere in the neighborhood of that re- 
quired to produce an evaporation of about 4 lbs. 
of water per sq. ft. of heating surface per hour), 
will make a decrease in economy. One of the causes 
of this decrease is clearly revealed in the increase 
of temperature of the chimney gases which is 
commonly found when the boiler is driven beyond 
the rate named—and is the insufficiency of the 
heating surface to abstract the heat generated in 
the furnace. In such a case the decrease of 
economy is not due strictly to increasing the rate 
of combustion on the grate, but to the generation 
in the furnace of a total quantity of heat so great 
that the heating surface of the boiler is not 
capable of absorbing as great a percentage 
of it as it does when the amount of heat 
generated is less. The question has often 
been raised whether a high rate of com- 
bustion of itself is not favorable to high 
economy. For example, suppose a certain sta- 
tionary boiler to have a ratio of 80 sq. ft. of 
heating surface to 1 sq. ft. of grate surface, that 
15 Ibs. of coal are burned per hour per sq. ft. of 
grate, and that 4 lbs. of water are evaporated per 
sq. ft. of heating surface, equivalent to an evapo- 
ration of 8 lbs. of water per lb. of coal, might not 
the economy be improved by cutting down the 
grate surface one-half, making a ratio of 60 to 1, 
and by increasing the force of the draft so as to 
burn the original quantity of coal on the reduced 
grate, that is to burn it at double the original 


_rate, or 80 Ibs. per sq. ft. of grate? The answers 


to this question in hitherto have shown quite a 
difference of opinion, but the tendency in recent 
years, especially among those experienced in the 
use of bituminous coal, seems to be toward a 
belief in the greater efficiency of high rates of 
combustion on a relatively small sized grate, that 
is with a high ratio of heating to grate surface. 
The experiments of Prof. Goss give no definite 
answer to this question as far as stationary 
boilers, with rates of combustion ranging from 10 
lbs. to 40 Ibs. per sq. ft. of grate are concerned, 
but they do show some of the reasons why in lo- 
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comotive practice very high rates of combustion 
tend to decrease of efficiency. His experiments 
were with four different rates of combustion; viz.: 
approximately 60, 80, 120 and 240 lbs. per sq. ft. 


of grate per hour, the grate surface _ be- 
ing cut down in the tests after the first 
respectively to %, % and %4 the full size, 


so as to make the total amount of coal burned per 
hour approximately the same in each of the four 


tests. The results of the tests, expressed 
in terms of efficiency of the boiler, 100% 


representing perfect efficiency, or the absorp- 
tion by the boiler of the total heating value of the 
coal, were respectively 61, 59, 56 and 50%. 

Prof. Goss makes an attempt to determine to 
what the increased losses in the three last tests, 
as compared with the first, were due. The total 
amount of coal burned, and presumptively the 
heat generated in the furnace, in each case being 
the same in each of the four tests, the question of 
possible deficiency in extent of heating surface 
is eliminated. The possible conditions which may 
cause the decreased economy with increased rate 
of combustion are thus apparently narrowed to 
these three; viz., 1, imperfect combustion of the 
coal; 2, excessive air supply beyond that required 
for proper burning of the coal; 3, loss of coal in 
the sparks blown out of the smokestack. The in- 
vestigation as to the effect of the first two of 
these conditions was made by analyzing the gases, 
and as to the third by weighing the sparks col- 
lected in the smoke box and those discharged from 
certain selected portions of the total area of the 
top of the stack which are considered to be 
representative of the whole area, calculating 
therefrom the total spark loss, and analyzing the 
sparks to determine their heat value. 

The result of these investigations Prof. Goss has 
graphically shown in Fig. 2 of his paper. The 
greatest source of loss by high rates of combus- 
tion in ordinary practice, when the grate sur- 
face is not cut down, is due to insufficient extent 
of heating surface. When this source is eliminated 
by cutting down the grate surface in proportion to 
the increased rate of combustion the next im- 
portant source of loss is in the sparks blown into 
the smoke box and out of the stack. With about 
6,500 Ibs. of coal burned in each of the four tests, 
the total amount of sparks lost was respectively 
369, 571, 772 and 1,058 Ibs., the loss increasing 
as the rate of combustion increased. 

Prof. Goss’s diagram, and also the text of the 
paper, show that he considers that the losses 
due to imperfect combustion and to excessive ad- 
mission of air increased with the increased rate of 
combustion. With this statement we regret to be 
compelled to take exception, and to say that it is 
not proved by his data. On the contrary, his re- 
sults appear to us to indicate that with the 
reduced grate surface the only loss which in- 
creases with the rate of combustion is the spark 
loss, which is serious enough, and that the loss 
of efficiency due to excessive admission of air or 
to imperfect combustion was practically constant 
in all four of the tests. In support of this opinion 
we have the following data: 


BELO ae cies ai 0.610 o's, dino cece i le oe 3. 4. 
Lbs. of dry coal fired........6,443.0 6,522.0 6,514.0 6,227.0 
Lbs. coal equivalent in heat- 


ing value, total w’t. parks 277.0 457.0 664.0 963.0 
Total heating value coal lost 2 

in sparks, , Se Ee Bodor 4.3 7.0 10.2 15.5 
Total heating value coal ab- ; 

sorbed by water in boiler,% 61.4 58.5 55.9 49.6 
Sum of the last two items.... 65.7 65.5 66.1 65.1 
Loss, efficiency,all causes,* % 34.3 384.5 33.9 384.9 


*Other than sparks. 


The last line of figures shows the total loss due 
to heat carried away in the chimney gases, to im- 
perfect combustion and to radiation. There is no 
evidence here that any one of these losses tends 
to increase with an increase of rate of combustion, 
for the differences between any two of the four 
figures given above are well within the limits of 

error of the observations. If our view of the mat- 
ter is correct, then the diagram, Fig. 2, given by 
Prof. Goss, should be modified by causing the tri- 
angular area a d e, which he says represent the 
extra loss by driving the rate of combustion above 
50 Ibs. per sq. ft. of grate per hour, to disappear, 
and the line a d to become horizontal. 
_ Prof. Goss calls attention to the great excess 
of air passing through the fire in the third and 
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fourth tests, and says ‘“‘ it would appear that this 


“cause must have operated to reduce the perform- 


ance of the boiler as the rate of combustion is 
increased.’’ He also says that the presence of car- 
bon monoxide (C O), which occurs in the fourth 
test only, is accepted as proof of imperfect com- 
bustion. Undoubtedly either a great excess of air 
supply or the presence of carbon monoxide in 
the chimney gases would be accepted, if they were 
conclusively shown by the analyses of the gases, as 
accounting for loss of economy. These two causes 
of loss are, however, usually supposed to be an- 
tagonistic to each other, that is it is supposed 
that both cannot take place at the same time, ex- 
cessive air supply will preclude the finding of C O 
in the chimney gases, and the finding of C O is in 
itself proof of an insufficient air supply. Never- 
theless Prof. Goss’s chemist has found C O in the 
fourth test only, in which the air was in greater 
excess than in any other of the tests. Attempt- 
ing to account for this Prof. Goss has recourse to 
a theory of Herr R. Ernst, that C O is formed 
under very high rates of combustion, “or more 
specifically when the temperature of the fire is 
above 1,800° F.” We have looked up the refer- 
ence to this theory given by Prof. Goss, and find 
it only in the shape of an editorial in “The En- 
gineer” (London) of Aug. 4, 1898, which gives no 
details of the experiments upon which Herr Ernst 
based his theory. In the absence of the experi- 
mental proof of the theory we must decline to ac- 
cept it, and in fact the editorial referred to ap- 
pears to us to contain more rank heresy on the 
subject of combustion than we had ever before 
seen, 

We have a theory of our own to explain the 
analyses given by Prof. Goss, and that is that 
either the sampling of the gases or the analyses 
were incorrect, and for proof of this we submit 
the following calculation: Prof. Goss correctly 
states that “all air admitted to the furnace in ex- 
cess of that required for combustion is heated 
from the temperature of the atmosphere to that 
of the smoke box, and by this process heat is 
taken from the furnace.’ The analyses of the 
gases give us the data by which we can obtain 
the amount of air supplied to the fire per lb. of 
carbon. The formula is 
4 /2(CO, | = 0.23. 

3 CO, + CO 

Applying this formula to the analyses we obtain 
for the amount of air supplied to the fire per lb. 
of carbon in each of the four tests: 


No. 1, 38.4 lbs.; No. 2, 33.5 lbs.; No. 8, 46.9 lbs.; No. 4, 
102.5 Ibs. 


Lbs. of air per lb. carbon = 


Since the ultimate analyses of the coal is not 
given, we cannot say accurately how much total 
carbon was in the coal, but if we assume that 5% 
of the weight of the coal was hydrogen, nitrogen 
and oxygen, and that the remainder of the volatile 
matter was carbon, we will have the percentage 
of total carbon in the coal nearly enough for the 
purposes of the calculation, as follows: 

No. 1, 84.9% — No. 2, 85.8% No. 3, 85.0% ; No. 4, 85.4% 

Multiplying the weight of air per lb. of carbon 
by these figures we have for the weight of air 
per lb. coal burned: ; 


No. 1, 32.6 Ibs.; No. 2, 28.7 lbs.; No. 3, 39.9 Ibs.; No. 4, 
87.5 lbs. 


But this calculation assumes that all the carbon 
in the coal was burned, whereas the fact was that 
a considerable portion escaped in the form of 
sparks, and a small portion, according to the 
analyses in the shape of heavy hydrocarbon. If 
we take as the percentage of this carbon loss the 
percentage of loss of heating value in the sparks, 
a close enough approximation, we will have for 
the carbon actually burned, expressed as a per- 
centage of the total weight of coal: 

No. 1, 80.6% No. 2, 78.8% No. 8. 74.8% No. 4, 69.9% 
and for the weight of air supplied to the fire per 
lb. of coal used 
No. 1, 31.0 Ibs.; No. 2, 26.4 lbs.; 

71.6 lbs. 
The weight of gases per lb. of coal used would 
be the same as the weight of air plus the weight 
of the combustible portion of the coal which en- 
tered into the gases, or approximately, 


No. 1, 31.9 lbs.; No. 2, 27.2 Ibs.; No. 3, 35.9 Ibs.; 
72.3 Ibs. 


The loss of heat in the gases passing out of the 


No. 3, 35.1 lbs.; No. 4, 


No. 4, 


stack is the product of their weight into their 
average specific heat (say 0.24) into the difference 
between the temperature of the smoke box and 
that of the atmosphere (say 60°). The difference 
of temperature in the four tests respectively is 
587°, 569°, 550° and 440° F. 
Multiplying these figures by the weight of gas 
per pound of coal and by the specific heat we 
have for the heat loss, in units of heat per Ib. of 
coal burned, 

No. 1, 4,493. No. 2, 3,814. No. 3, 5,189. No. 4, 7,635. 
As the total heating value per pound of dry coal 
was 13,000 B. T. U., these figures give as the per- 
centage of the total heat of the coal, which was 
lost in the gases discharged from the stack, 


No. 1, 84.6% No. 2, 29.3% No.3. 39.5% No. 4, 58.7% 


We have already found that the sum of the heat 
absorbed by the water in the boiler and the spark 
loss was 

No. 1, 65.7% No. 2, 65.5% No. 3.66.1% No. 4, 65.1% 
Adding these figures together we have 
No. 1, 100.8% No. 2,94.8% No. 3.105.6% No. 4, 123.8% 
No account has been taken of loss by radiation, 
which, if obtained, would increase these figures. 
The meaning of the last figure is that without 
considering the losses by radiation and by im- 
perfect combustion the heat absorbed by the 
boiler, that lost by unburned sparks, and that lost 
in the gases discharged from the stack, accounts 
for all the heating value of the coal and 23.8% 
more. The most reasonable explanation of this 
absurd result, it seems to us, is that there was 
something wrong with the analyses of the gases. 

The results of these four tests, as we read them, 
are valuable in showing that the efficiency of 
this particular locomotive is reduced only from 
61% to 50% by increasing the rate of combustion 
from 60 to 240 lbs. per sq. ft. of grate per 
hour, and that the whole of this loss of efficiency 
is due to the loss from sparks, which loss increased 
from 4% to 15% of the total heating value of the 
coal used. 

It does not appear from these tests that rapidity 
of combustion has any bad effect upon the com- 
bustion itself, or any bad effect whatever, except 
that when the rate of combustion is high sparks 
are more apt to be driven out of the stack. There 
appears to us to be no reason why very rapid 
driving should make any difference in the 
economy, other than the loss by sparks, provided 
the grate surface is cut down proportionately to 
the increased rate of driving, and the thickness 
of the bed of fire is proportioned to the speed of 
the current of air passing through it. This thick- 
ness of bed is really the most important element. 
With a given air supply if the fire bed is too 
thick, carbon monoxide will be formed; if too thin, 
the combustion may be perfect, but there is apt 
to be a great excess of air, which will cause an 
excessive amount of heat to be carried up the 
stack. With a thin bed of coal and a very low 
draft pressure there may be perfect combustion 
and not too great an excess of air. With a very 
thick bed and with a strong draft there may also 
be perfect combustion and no great excess of air. 
Opposite conditions, thick fire bed with strong 
draft and thin fire bed with light draft, may pro- 
duce identical results as far as economy is con-- 
cerned. Whether in any particular case a high 
rate or a low rate of combustion should be 
adopted will depend not on the theoretical con- 
sideration of which will insure the most perfect 
combustion, but on other circumstances which 
relate entirely to convenience or to practice. In 
stationary boilers low rates of combustion may be 
adopted with the best results, but if a low rate 
means too long a fire grate for a fireman to fire 
properly, then a higher rate with a shorter grate 
should be adopted. Higher rates of combustion 
are adopted on locomotives than in stationary 
boilers, not because they give more perfect com- 
bustion, but because they cause the boiler to gen- 
erate steam in sufficient quantity. Prof. Goss has 
shown that the spark loss limits the rate of com- 
bustion which may be used without great loss of 
economy. If there was any possible way of re- 
turning the sparks to the furnace, there seems to 
be no reason why still higher rates than any he 
has tried might not be adopted. In a blast fur- 
nace for making iron, as much as 15 tons of coal 
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per hour may be burned, the total area of the 
zone of combustion not exceeding 30 sq. ft. This 
is equivalent to a rate of combustion of over 1,000 
lbs. per sq. ft. of sectional area per hour, or about 
five times the highest rate used in locomotive 
boilers, and more than fifty times the usual rate 
in stationary boilers. If any necessity should 
arise for burning 1,000 lbs. of coal per sq. ft. of 
grate area per hour under a steam boiler it might 
be done without sacrifice of economy if only 
proper procession could be made for getting rid 
of the ashes and for preventing loss by sparks. 
High rates of combustion of themselves do not 
mean imperfect combustion, undue excess of air, 
or loss of economy, nor do they mean the reverse. 
Their use is therefore permissible if circumstances 
require. 

In the case of locomotives there is an additional 
cause of loss of economy by high rates of com- 
bustion, besides the spark loss, and that is that 
these high rates require increased draft, which 
is only secured by increased back pressure in 
the cylinders of the engine. In the four tests by 
Prof. Goss the draft pressure was respectively 
2.2, 2.5, 8.8 and 5.6 ins. of water. It is probable 
that indicator diagrams from the cylinders would 
show that the loss of power in the engine due to 
the increased back pressure required to provide 
the strong draft amounted to quite an appreciable 
percentage of the total power developed. 
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LETTERS TO THE:EDITOR: 


Driving Logs. Upstream. 


Sir: In your issue of Sept. 10 information is asked with 
reference to “‘driving’’ logs upstream. An old ‘“‘shanty’’ 
foreman, Wm. Scott, tells me that though very unusual 
this has been done. His experience was on Deep River, 
a tributary of the Ottawa, the distance over which the 
logs were moved was comparatively short. A line was 
let down stream to which ring ‘‘dogs’’ were attached, 
two to each log, Each log butted closely to the preceding 
one and this log ‘‘snake’’ was drawn up the stream by a 
sort of crab capstan. The chief feature is that the cur- 
rent only impinges on the butt of the leading log. Assem- 
bling the ‘‘tow’’ is somewhat difficult as is also the with- 
drawing of the “ring dogs.’’ These consist of a flat spike 
with a loose ring normal to the plane of the knife-shaped 


blade. I remain, yours, etc. 
Cc. R. Coutlee. 
Cascades Point, Quebec, Sept. 19, 1896. 


A Cheap Bridge. 


Sir: I send you herewith a photograph which, I think, 
may be of interest to your readers as an unique and ef- 
ficient structure of very low cost. The severe freshet of 
last spring washed away the bridge over the Little An- 
droscoggin River at Snow Falls in the town of Paris, 
Me., and this bridge was built by me for the town for 


Temporary Foot Bridge over Little Androscoggin River, at 
Snow’s Falls, Maine. Span between Towers, 40 ft. 


a temporary foot bridge pending the erection of the new 
structure. The fir-balsam logs were cut in the adjacent 
woods and strung across the gorge; towers were built on 
each bank of hemlock logs; and cables of twisted wire 
fence ribbon were passed from anchorages on either bank 
over the towers and under pieces of iron pipe passed un- 
der the stringers. One anchorage is shown in the photo- 
graph, the wires being nailed to a timber braced under 
the bracket of an old boiler, while tne other ends are fas- 
tened to the bottoms of tree trunks. The wires were 
drawn tight by means of the usual fence stretchers in use 
by farmers. A few old planks, which did not follow the 
bridge down stream made the floor, and rails were found 
within a few feet. I did no figuring of strains, the work 
being hastily contrived, but I was satisfied by seeing the 


bridge sustain, without noticeably deflecting, a load of a 
little over 500 Ibs. concentrated at the center. 

The cost of this bridge was almost entirely in labor, the 
material, with the exception of the fence ribbon and a few 
pounds of nails and spikes, being picked up in the imme- 
diate vicinity, the items being as follows: 


26 lbs. twisted wire fence ribbon @ .04............ $1.04 

1.1b. ‘staplesic-.e. PAGE MES OP MOMTEEOL: AOU LODG On alll 

1 1b) (60d espiites aie. oie wis SOARED AOONATON A500 -05 
AAUDs* eLOG mais cererrereltiere s eceeteta ccs 6 Aust ocecian : 

Labor men tand tOxemierida caries iocia.cs lemsionee enim phOO 

Total. evened ss ck oe cece Spek Biers: 
Yours very truly, Fred. J. Wood. 


Snow Falls, Me., Sept. 5, 1896. 
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Another Stadia Rod. 


Sir: I enclose herewith a sketch of a self-reading long- 

distance stadia rod, which I designed for use on the pre- 

y liminary survey for the ‘‘Kern 

River & Los Angeles Elec- 
tric Power Company.’’ 

This rod was used for the 
entire distance of about 108 
miles, crossing desert and 
mountains (both for stadia 
distances and vertical angles), 
and gave entire satisfaction. 
It cost a little less than $5 
and was as serviceable at the 
end of the survey as at the 
beginning. 

The criticism may be made 
that one cannot read close 
or fine enough. In actual 
work it was found that the 
rod-could be easily read at 
long distances to 1-20 of an 
interval (representing 5 ft. 
with a 1-ft. interval, or 2% 
ft. on the rod used on above- 
mentioned survey), and since 
the errors are not cumu- 
lative, but, as in leveling, 
tend to balance each other, 
very good work was done. 

Permit me to call attention 
to the graduation, which 
must be studied and used to 
be fully appreciated. 

There are no numerals ex- 
: cepting at the stadia wire in- 

Red Marking. tervals (for 100 ft.), The 
Self-Reading, Long-Distance naif intervals marked by 

Stadia Rod, used on Pre- gouble diamond figures are 

liminary Survey for the oxceptionally clear to read at 

Kern River & Los Angeles jong range. The circular dart 

Electric Power Co. De-.; each numeral alternate 

signed by Burr Bassell, ,, yignt and left side of rod— 

C.E. the right hand being opposite 
even numerals and the left hand opposite the odd. 
This lessens the liability to err in reading, when rod is 
partially hid from view. 

I am well aware that almost every engineer has his ‘‘pet 
rod.’ If you think this worthy the space in your valuable 
paper, you are welcome to use it. I claim the following 
for this rod: (1) Simplicity and ease of reading. (2) Cheap- 
ness and facility of transportation over rough mountain- 
ous country. (3) Durability. Yours truly, 

Los Angeles, Cal., Aug. 31, 1896. Burr Bassell. 


“e 


A Bridge Angle Iron Melted by Lightning. 


Sir: I send you herewith a photograph of a piece of an- 
gle iron recently taken from a railway bridge over a street 
in Lowell, Mass. It was evidently melted by lightning, 
although no one knew that the bridge had been struck 
until the damage was discovered by the bridge inspector 
in making his periodical examination. 

The bridge is in one of the freight yards at Lowell and 
a switchman is stationed very near one end of it, but he 


A Bridge Angle-Iron Melted by Lightning. 


was unaware that lightning had visited his vicinity. This 
bridge carries five tracks on four pony trusses. Four of 
these tracks are used by regular passenger and freight 
trains and one, where the damage occurred, for yard 
shifting only. 

The angle iron in question was in the top flange of a 


floor beam under this side track; the flange being made 
up of two 38% x 3% x %-in. angles. The rail crossed the 
floor beam directly over the place burned out and about 
2% ins. above it. Half of the rail base for a space of 
about 6 ins. and. part of the thickness of the web was 
melted, a hole about 4 ins. in diameter was burned 
through the 1-in. board floor and the hard pine tie lying 
against the edge of the floor beam flange was charred 
into about 1 in. The paint was burned off clean over a 
space about 1 ft. in diameter below the burned angle, but 
was not affected on the other side of the floor beam web, 
There was no further trace of the current. : 

A double track electric line passes under this bridge 
with overhead trolley wire attached to the ironwork by 
insulated connections. One of these wires passes about 
6 ft. from the point of the bridge attacked, but there is 
no evidence of the current traveling to the wire and there 
is no record in the office of the electric road of any dis- 
turbance to the wires or the insulation. 

Yours truly, J. P. Snow, 
Bridge Engineer, Boston & Maine R, R. 
Boston, Sept. 5, 1896. 


Subjects for Theses on Municipal Engineering. 


Sir: Will you kindly suggest some lines of investigation 
in matters pertaining to municipal or sanitary engineer- 
ing that would furnish subjects for theses? Subjects that 
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advanced students might deal with in a manner to be of 
value to the profession, in the time usually allowed for 
thesis work in the best colleges of civil engineering. — 
Yours, etc., xe Ye Ze 
Ithaca, N. Y., Aug. 31, 1896. : 9 
(There is no end to the list of municipal and san- 
itary engineering subjects which need careful in- 
vestigation, although it may not be easy to name 
many which are in every way suitable to college 
thesis work. The truth of the matter is, though, 
that more depends upon the way the college stu- 
dent handles his subject than upon what he 
chooses. We give a few subjects, more in the 
way of suggesting other, allied ones, or modifica- 
tions of these, than with the idea of finalities, as 
follows: ‘ 
(1) Sewer flushing, with special reference to the 
efficiency of automatic flush tanks. 
(2) Paving materials; Not an attempt to cover 
> ; 
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the whole subject, but a careful study of some 
phase of it, or some particular material, based oy. 

“experiments by the author as well as the results 
of actual practice. 

(3) Water rates, including the proper method of 
distributing the cost of water between private con- 
sumers and the general public. 

(4) Dams and reservoir failures; 
dents with their causes and lessons. 

(5) Studies of actual typhoid epidemics in rela- 
tion to water, milk and food supplies. As the epi- 
demics taken up should be such as had not been 
earefully investigated, and would need to be 
studied while actually in progress, the availabil- 
ity of this subject would be uncertain in any par- 
ticular case.—Ed.) 


actual inci- 


Testing Steel Tapes. 


Sir: Kindly state the standard temperature and pull at 
which steel tapes (100 ft.) are correct; whether the tape 
is suspended or laid on a level surface; the practice of 
the U. S. Government in these particulars; and the stand- 
ard temperature at which steel bridges are laid out in the 
shops or at which they have their correct length. 

Respectfully, Oscar Erlandsen, 
Assoc. M. Am. Soc. C. E. 

136 Liberty St., New York, Sept. 15, 1896. 

(By applying to the U. S. Coast and Geodetic 
Survey, Washington, D. C., our correspondent can 
obtain a copy of Bulletin No. 15, issued in 1889, 
describing the U. S. Bench Standard, by which 
the errors of tapes are determined. It is there 
explained that an iron bar, 100 ft. long, has been 
selected in preference to a wall standard, as in 
the latter case the effect of temperature on the 
wall is difficult to ascertain. The material in the 
tane and bar is also so nearly identical that tem- 
perature observations are almost, if not quite, un- 
necessary. One end of the tape is secured to this 
bar and laid out flat upon the bar, so that it quickly 
reaches the same temperature. The tape is then 
stretched by a spring-balance, sensitive to a half- 
ounce, and the usual pull is 12 lbs., and this pull 
is stated in the certificate given by the Bureau. 
Inserted in the bar are two parallel series of Ger- 
man silver plugs, on the polished surface of 
which the graduation is marked in-fine lines. One 
series of plugs carries the graduation in yards, and 
is intended to be standard at 62° Fahr.; and the 
other series carries meters, standard at 32° Fahr., 
or 0° Centigrade. The correction to the tape is 
read by a finely divided scale; sometimes with a 
low-power microscope, when the graduation on 
the tape is sufficiently fine to justify its use. The 
charge for testing a tape at Washington is $25. 
As to the standard temperature for bridge work, 
we assume that the U. S. standard is generally 
employed; but we would ask for a reply to this 
question from those more familiar with current 
practice in bridge shops. In the published trans- 
actions of the Ohio Society of Surveyors and Civil 
Engineers, for 1893 and 1894, will be found some 

-very useful matter upon the subject of testing 
steel tapes, including valuable communications 
upon this subject from Prof. T. C. Mendenhall 
and the late J. E. Hilgard, each of whom have 
been at the head of the U. S. Coast and Geodetic 
Survey.—Ed.) 


The Link Movement Engine. 


Sir: The description of Chapman’s link movement en- 
gine, copied from ‘‘The Engineer’’ (London), in your issue 
of Aug. 13, p. 101, contains a surprising number of mis- 
statements, considering its brevity. 

Taking them in order; the pistons do not ‘‘move diagon- 
ally’’ but perpendicularly to each other. The crossheads 
and not the pistons ‘‘cross and recross midway at every 
stroke,’”’ and the crossheads and not the pistons are con- 
nected by a link, which, by the way, is not half the 
length of each piston but of their stroke. ‘“‘A pin at each 
end of the link passing through the crossheads’’ does not 
“form the respective cranks.’’ The statement that ‘“‘cir- 
cular motions cause the rotation of the shafts’’ is probably 
correct, though its connection with the reduction to a 
minimum of the pressure on the slippers is not very clear. 

The ‘‘known geometrical fact’’ is correctly stated, but 
is perfectly irrelevant. It formed the basis of an old and 
now discarded parallel motion, but Mr. Chapman’s engine 
does not utilize this principle in any way whatever. On 
the contrary, the principle of the “link movement”’ is that 
of the ordinary trammel for drawing ellipses. If the ex- 
tremities of a straight line move in lines at right angles 
to each other then all points on the line will describe 


ellipses and the point at the center of the line will de- 
scribe an ellipse of no eccentricity, or, in other words, 
a circle. Any of your ‘‘readers accustomed to geometrical 
work will see without further description’’ that this is 
not a parallel motion of any sort. 

Fig. 1 does not ‘‘show the pistons (or either of them) 
at the ends of their strokes.’’ They cannot both be at 
the ends of their strokes at the same time. It is true 
that “it is not possible to dispense with guides,’’ but the 
Chicago nominations have as much to do with it as the 
reason which is given. 

Finally, the link, now called a ‘‘flying crank,’’ whatever 
that may be, cannot possibly ‘‘act like an ordinary drag 
link.”” The writer kindly says in conclusion that ‘‘this 
seems to be a very meritorious attempt to solve a diffi- 
cult problem.’’ Difficult attempt to solve a meritorious 
problem would be nearer the mark and more in keeping 
with some previous statements. The problem of driving 
a crank by two cylinders at right angles to each other 
is simple and common enough. It has been made diffi- 
cult by the unusual method adopted for its solution, which 
seems much more ingenious than useful. A still more 
difficult problem would be to crowd a greater number of 
bulls and blunders into a mechanical description of equal 
length. In a somewhat extensive reading of engineering 
literature I have never seen anything approaching this 
except from ‘‘The Engineer.’’ It is a gem in its way. 

New York, Aug. 22, 1896. Ha Ww. B. 

ees 28 eS ee 
Mr. Donaldson’s Proposed Standard Specification for 
Portland Cement. 

Sir: In your issue of Sept. 10 I read the reply Mr. W. 
J. Donaldson makes to my criticism of his specification for 
Portland cement. In view of the series of errors he makes 
in quoting me and making me say directly the reverse 
from what your publication shows I did say in the clear- 
est of English, I must trespass again on your valuable 
space for the purpose of correcting these errors. 

I suggested no new specification, but gave to the en- 
gineering community, through your journal, a summary 
of what the leading engineers, chemists and scientists of 
the world had contributed to this subject, believing that 
in a matter such as the use of cement, which certainly is 
one wherein the questions of permanence and endurance 
enter, that the experience of years, and the concentrated 
wisdom of great men in the field, should carry weight and 
be of value to the profession. 

In the conclusion of his argument for the adoption by 
the government of his new specification, Mr. Donaldson 
says: 

In conclusion we have only stated facts as they now 
exist and urged the adoption of one standard and that high 
in the specifications for quality, together with a uniform 


and specific method of testing which shall prove advan- 
tageous to the United States Government. 


He says further in your issue of Sept. 10: 


It is a well-known fact that the recommendations of the 
Committee of the American Society of Civil Engineers are 
indefinite and altogether incapable of producing uniform 
results, The requirements are on the whole too low, and 
inadequate, which allow of second grade cements going 
into work where the highest grade Portland cements 
are intended. 

Finally, in referring to the specifications cited by me 
on the subject of tensile strains, Mr. Donaldson says: 

The majority are old specifications whose requirements 
were favored some ten years ago when Portland cement, 
as an industry, was still in its infancy. 

Now, from the above, it is certainly a fair criticism to 
say that Mr. Donaldson is “‘going it alone’? in the matter 
of specificaticns. For a man, who proposes ‘‘one stand- 
ard, and that a high one;’’ who objects to the American 
Society’s specifications on account of “‘indefiniteness’’ and 
“inadequacy,’’ and who finally has the hardihood to state 
that ‘‘ten years ago the Portland cement industry was still 
in its infancy,’’ certainly lays himself open to comment 
on the boldness of his unsupported statements. 

Will any engineer of standing, such as those who have 
constructed the monumental and colossal bridges, build- 
ings, reservoirs, aqueducts and tunnels, railways and other 
public works done in the United States since June 21, 
1885, the date of the American Society’s specification. 
admit what Mr. Donaldson says of its requirements? Is 
it possible that all this work has been badly done with 
cement of “‘second grade,” though done by such distin- 
guished engineers as Fteley, Morrison, MacDonald, T. C. 
Clarke, Bogart, Herschel, Sayre, Becker, Wainwright, 
Burbank, Joha A. Wilson, Joseph M. Wilson, Eads, Sted- 
man, Sooysmith, Craven, Nichols, Rodd, W. H. Brown, 
Douglas, Gowan, Boller, Richards, as well as by hundreds 
of other well-known engineers? It cannot be the case, 
but it IS possible that Mr. Donaldson may be wrong in 
this, as well as in his statement as to the Portland cement 
industry, which he says ‘‘was still in its infancy’”’ ten 
years ago, shortly before the time Mr. Donaldson appeared 
upon the scene as a cement dealer, though the works with 
which he is connected are only about four or five years 
old. As against Vicat, who wrote a book of 300 pages on 
the subject of limes and natural and artificial cements, 
published in Lendon in 1837; C. W. Pasley, C. B., whose 
work was published in London in 1838; against the pat- 
ents granted to Aspdin in 1824; Frost in 1822; against 


Reid, Faija and other early writers; against that long 
series of scientific papers on Portland cement, in the pro- 
ceedings of the Institution of Civil Engineers, London; the 
American Society of Civil Engineers; the French Annales 
des Ponts et Chaussees; the German Cement Makers’ Asso- 
ciaticn Proceedings, beginning with John Grant’s paper 
of 1865 and continued down to the present day, it is futile 
to talk as a scientific proposition of the Portland cement 
industry being in its infancy “ten years ago.”’ As a com- 
mercial proposition it is equally preposterous, for the 
reports of the Bureau of Statistics of the Treasury show 
that in 1886 915,255 barrels of Portland cement were im- 
ported into the United States, while in 1887 and 1888 the 
figures were respectively 1,514,095 and 1,835,504 barrels, 
and the report of the German Cement Makers’ Association 
for 1885 shows a production of 4,700,000 barrels, and 
Candlot, writing in Paris in 1891, puts the French product 
prior to 1880 at 700,000 barrels per annum, and the Ger- 
man production for 1888 at 6,000,000 barrels; the ‘““‘Revue 
du Genie,’’ Jan., Feb., 1888, puts the English product for 
1887 at 7,500,000 barrels, and Rothwell in his book on 
the Mining Industry in the United States puts the Ameri- 
can product of Portland cement for 1886 and 1887 at 150,- 
000 and 250,000 barrels respectively. Infantile figures 
these! 

So much for the ‘infancy of the Portland cement in- 
dustry ten years ago.’’ Mr. Donaldson’s statement re- 
minds one of the fly who, alighting on the wheel of a 
moving vehicle, remarked ecstatically, ‘‘See how I make 
it go.’’ The industry was going when he came into it, 
the established specifications were in successful use then, 
and it would seem that to reverse established standards, 
not of one country, but of the civilized world, because of 
some “improvements made in grinding machinery and in 
modes of burning’’ only a few years in use is asking too 
much, especially as against the long time records of ce- 
ment made under well-known methods. = 

From the above it will certainly appear that Mr. Don- 
aldson is hardly the proper party to make a new specifi- 
cation, or even, as he now says, to “present the sub- 
ject in the light of suggestion and thereby open up scien- 
tific discussion.’’ Certainly if there were a doubt on this 
question, what follows will effectually remove it. 

I criticised Mr. Donaldson’s specification on four prin- 
cipal elements—chemical composition, fineness, checking 
and cracking, and tensile strength. 

It must be admitted that if, in so serious a matter as 
the chemical composition of a cement, the proposer of 
a new specification fails, the bulk of what follows is of 
no use because the chemical composition would govern 
largely the other elements of the specification, and es- 
pecially those relating to specific gravity, checking and 
cracking, and tensile strength. When, therefore, in reply 
to sixteen (16) authorities, viz., Candlot, Le Chatelier, 
Feret, de Rochemont, Tetmajer, Preussing, Redgrave, 
W. F. Reid, Henry Reid, Faija, Carey, Collins, DeSmedt, 
Spaulding, Jameson and Gilmore, giving analyses of 
nearly two hundred (200) brands of Portland cements of 
France, Belgium, Germany, England and America, Mr, 
Donaldson states that he ‘“‘bases his requirements on the 
average results of the analyses of the best German, French 
and American brands, with a few Belgian and English 
cements,’”’ and fails to state the brands used in such 
analyses, the place of analysis, the time of analysis,and the 
chemist making such analyses, his case certainly falls, 
and he is right in stating and admitting what he does in 
reply to the writer and Professor Newberry, i. e., ‘“‘The 
criticism on chemical composition appears to be well 
founded.’’ So much therefore for this basic and most im- 
portant branch of Mr. Donaldson’s specification. 

As to the question of fineness, I named 21 different 
specifications, embracing the official specifications of Bel- 
gium, Germany, Switzerland, France, Roumania, England, 
the United States, the recommendations of the American 
Society of Civil Engineers, and a number of other speci- 
fications in this country, against which Mr. Donaldson 
cites Henry Faija in his book on “Portland Cement for 
Users,’’ dated 1890, who recommends fine grinding; but 
this same Henry Faija, whom I quoted under date of 
August 2, 1893 (three years later), recommends in his 
paper read before the World’s Fair Congress, 8% ona 
2,500 mesh sieve. On this branch of the case, certainly 
I am right when I say that Mr. Donaldson is arrayed 
against the world’s scientific opinion. 

Mr. Donaldson’s specification on the subject of checking 
and cracking requires that a ‘‘cake of neat cement, after 
having set hard, is to be immersed in water at 212° F. 
and allowed to remain in the water at that temperature 
from 24 to 36 hours.’”’ This I interpret, and this I think 
can hardly be gainsaid, as a boiling test. In answering, I 
state: “The last report of the Committee of the German 
Cement Makers’ Association, presented at the 1896 meet- 
ing on this subject, asks until 1898 to report, and mean- 
while the normal cold water tests remain unassailed.” 

Germany: After three years’ discussion, the boiling test 
was finally reported against at the session of 1893, by the 
German Cement Association, operating in conjunction 
with the Prussian Minister (Gary’s paper, World’s Fair 
Congress, Aug. 1893).’’ 

French Government: Conference of engineers Ponts et 
Chaussees Cahier Guillan, Service de la Marine, Service 


de Colonie. None of these vontain boiling tests. The 
French Government report is above referred to. 
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England: Faija’s paper, World’s Fair Congress, Aug. 
2, 1893, Trans. Am. Soc. C. E., Oct. 1893; Trans. Am. 
Soc. C. E., Oct. 1893, recommends steaming tests only, 
and iramersion at 116° and requires no boiling test, which 
he admits he has abandoned as unreliable, though first 
proposed by himself. 

United States: U. S. Govt., District of Columbia speci- 
fication, 1896, abandons =boiling test. F. H. Lewis 
(Booth, Garret & Blair testing laboratory), Philadelphia, 
Proc. Am. Soc. C. E., Vol. XXXII., page 321, abandons 
boilingas ‘unreliable in indicating quality of cement.’”’ Am. 
Soc. C. E. specification recommends cold water and air 
tests only. 

In reply to this Mr. Donaldson says: ‘Upon the 
question of hot test take up the first country, Ger- 
many, He (Mr. Lesley) admits that investigations 
are still being made on its reliability, and in the 
meantime the test is still made.” Mr. Donaldson 
also cites what I quoted of Mr. Faija, and says ‘he im- 
merses and steams in water at 116°, thereby showing 
that he must still have faith in the hot water test;’”? and 
finally Mr. Donaldsou says, “from a brief summary of 
the above, it will be seen that the German, French and 
English authorities still adhere to the hot test, while the 
only two doubtful authorities are quoted for the United 
States.”’ 

Now the issue between Mr. Donaldson and myself is 
on the ‘‘boiling test,’’ which he specifically recommends 
and nothing else, and a reading of what I wrote will show 
that the authorities I quoted are against that test abso- 
lutely and unequivocally. 

As to the change in the District of Columbia speci- 
fication, the authority for which Mr. Donaldson asks, 
I can only reply that the specification is signed, J. W. 
Ross, George Truesdell, Charles F. Powell, Commission- 
ers, and of these, Mr. Powell is Engineer Commissioner. 
As this change was made after Mr. Donaldson’s cement 
was rejected on the 1895 specifications requiring the boil- 
ing test, it would seem possible that he might have the 
latest information in that quarter. 

As to the attempt to belittle the scientific reputation of 
Mr. F. H. Lewis, the well-known testing expert, I will 
say that if Mr. Donaldson had read Proc. Engineer’s Club 
of Philadelphia, Vol. XI., No. 5, he would have found a 
second paper on cement by the writer mentioned, and 
if he had examined “Municipal Engineering”’ for August, 
1896, he would also have discovered a controversial dis- 
cussion between Mr. Lewis’ firm and a Mr. W. J. Donald- 
son, in which Mr. Lewis’ standing certainly did not suffer. 

On the question of tensile strain, I cited the official 
specifications of France, Russia, Belgium, England, Ger- 
many and the Am. Soc. C. E. I also cited 21 specifica- 
tions of leading engineers in this country, some requiring 
high and some low tensile strains, as mere indications of 
what leading authorities considered a specification should 
be. In reply to this, Mr. Donaldson, without citing a sin- 
gle authority, says broadly that ‘‘the majority are old 
specifications whose requirements were favored some 10 
years ago, when Portland cement was an industry still 
in its infancy.” 

The specifications cited by me are all public and open 
to Mr. Donaldson’s inspection, and it is only necessary to 
say that instead of ‘‘the majority being old ones’ and 
“favored ten years ago,’ they are, with but possibly a 
single exception, in use at the present time or within at 
least two years, and by such engineers as Fteley, of 
the New York Aqueduct; Brown, of the Pennsylvania 
Railroad; Sayre, of the Lehigh Valley Railroad; Katte, of 
the New-York Central Railroad; T. C. Clarke, of the Third 
Ave. Bridge; McNulty, of the Metropolitan Street Railway, 
New York; and a number of other equally distinguished 
Not a single specification is refuted by Mr. 
Donaldson, nor its accuracy questioned, nor a word of 
proof given as to the statement that the specifications 
are ‘old,’ but against this mass of testimony he states that 
“in the City of Philadelpiic alone, five of the leading 
architects are using large quantities of Portland cement 
under specifications equally as high as those quoted by 
the writer,’ and still he fails to mention any single one of 
the architects in question, by name, or the work on which 
the cement is being used. 

This sort of a reply is hardly sufficient to overthrow 
the mass of evidence I have adduced, and is on a par 
with his other statement as to the long time tests on 
the New York Aqueduct being on one brand of cement 
“exclusively.”’ A glance at Mr. McCulloh’s paper on the 
Sodom Dam (‘‘Proc. Am. Soc. C. E.,” April 5, 1893), 
would have shown him the absolute inaccuracy of such 
a statement, while an examination of the official records 
from which Mr. McCulloh’s figures were taken, would 
have shown an enumeration of some 30 odd brands of 
Portland cement. 

In conclusion, I am asked by Mr. Donaldson to state 
in what manner the ‘‘crude specifications’? would prove 
harmful to “inexperienced engineers and architects.’’ Hav- 
ing, I think, shown that the specification is crude and ill- 
digested, inasmuch as it is admittedly wrong chemically, 
and fails to find scientific support for its other members 
against the authorities cited by me, I can safely say that 
with the experience of the Aberdeen breakwater and 
the Saint Nazaire Bridge, in France, before us, that if 
any engineer were to use in salt water a cement contain- 
ing 66% lime, and 2% sulphuric acid and 314%4% magnesia, 
be would under Feret’s experiments, as well as the 


engineers. 


papers describing the failures above mentioned, be in 
danger of having his work fail, especially as Mr. Donald- 
son does not in treating the question of sulphuric acid 
draw the proper distinction between salt and fresh water 
work. 

Now engineers and architects, being professional men, 
stake their name, honor and reputation on every piece of 


work they do. Such a failure as I have mentioned would 
mean to an engineer or architect the loss of those things 
which are dearer than life itself. I think this makes 
it clear how a ‘‘crude’”’ specification may do great harm. 
Respectfully, 
Robert W. Lesley, Assoc. Am, Soc. C. E. 
22 South 15th St., Philadelphia, Pa., Sept. 21, 1896. 


Notes and Querles. 


E. B., Montreal, P. Q., desires information as to the 
construction, of continuous lime-kilns using coal as fuel, 
and desires the address of manufacturers or contractors 
who will undertake the construction of such kilns, or 
engineers who will furnish designs for them. 


—— + — 


THE LARGEST BUILDING EVER MOVED IN THIS 
country was a freight warehouse of the B. & O. R. R. 
in Baltimore, which was moved Sept. 8 to 12. The build- 
ing is 440 ft. long, 120 ft. wide and 60 ft. high. It is a 
wood and iron structure and was moved to make room for 
a new dock. The work consumed 5% days. The building 
contained a great quantity of freight, among which was 
3,000 cases of china and crockery, but not a dish was 
cracked in the movirg. The men were engaged five weeks 
mating preparations for the move. On top of the old and 
the new fcundations were placed the sills or tracks 1pon 
which the building was to run. These tracks numbered 
40, each ccnsisting of two 6x 12-in. timbers, On top of 
these were placed the 1,000 rollers, each a piece of 5-in. 
pipe 8 ft. in length. There were 25 rollers to each of 
the 40 tracks. Between the top of the rollers and the floor 
beams of the building were arranged more of the 6 x 12-in. 
timbers. In all 6,600 of the 6 x 12-in. timbers were used, 
each about 30 ft. long. The 255 wooden pallars which sup- 
ported the warehouse were then sawed away and the 
structure rested upon the rollers. Along one side of the 
building were placed 40 5-ton screw jacks. They were 
braced against a railroad track, an adjoining warehouse 
and the tracks upon which the rollers ran. Two men stood 
at each jack. At a given signal the men responded with 
military precision, and each jack was given a quarter of a 
turn, moving the great building a fraction of an inch, 
Afterward the progress averaged 2 ft. an hour for 5% 
days. The structure arrived at its new foundation with- 
out a strained timber or a bolt. The jacks were again 
used in raising the warehouse enough to allow the removal 
of the jacks, after which it was lowered to the new 
foundations. The structure cost $35,000 ten years ago, and 
it cost $15,000 to make the removal. 
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AN IMPROVED HOWELL AUTOMOBILE TORPEDO 
has been lately tested by the U. S. Government and the re- 
sults are highly satisfactory. The new torpedo is 14% ft. 
long, 17 ins. in greatest diameter, has a launching weight 
of 1,130 lbs., with a reserve buoyancy of 20 lbs., and an 
immersed displacement in sea water of 1,150 Ibs. It 


~ revolutions per minute. 


carries a charge of 174 lbs. of gun cotton. The mean speed 
over a range of 400 yds. is 33 knots; over a 600-yd. range, 
380 knots, and over 800 yds., 28.5 knots. The extreme 
effective range for regular service is 1,000 yds, The older 
Howell torpedo was 11 ft. 2 ins. long, and 14 ins, in diam- 
eter, and had an effective range of 600 yds., with a 
speed of 18 knots. It carried only 82.75 Ibs. of gun cot- 
ton. Instead of being propelled by compressed air stored 
in the torpedo itself, as in other types, the Howell tor- 
pedo has a turbine motor attached to the launching tube, 
which gives an exceedingly high speed to a heavy steel fly- 
wheel within the tube; the stored-up energy of this fly- 
wheel is then transmitted to two propellers by gearing. 
The torpedo is launched by indirect gun powder impulse, 
with the fly-wheel revolving at a speed of about 10,000 
Out of 846 shots, with the launch- 
ing tube 2% ft. above the water, there were 332 hits, 10 
misses, and 4 accidents; with the tube 914 ft. above the 
water there were 63 hits out of 69 shots. The target 


was a rectangle 21 yds. long by 1 yd. wide, 8 ft, below the 


water surface. 
22 SS eee BE es 

THE ARMORED CRUISER “BROOKLYN” is officially 
declared to have made’ 21.9117 knots per hour as the aver- 
age of her late trial run, and the Navy Department awards 
the builders, the Cramps, of Philadelphia, a premium of 
$350,000. The contract-speed was 20 knots. The Inspec- 
tion Board also says that the weights are in accordance 
with the contract, the machinery performance was sat- 
isfactory and her steering qualities in smooth water were 
excellent. Owing to the absence of heavy weather dur- 
ing her trial trip the behavior of the ship as respects roll- 
ing and pitching was not tested. 


oe 


A NEW TRANSATLANTIC STEAMSHIP LINE, formed 
by the consolidation of the line of the Wilson Bros., at 
Hull, England, and the Leyland-Furness line, of London, 
is announced to run a weekly service between Brooklyn 
and London, .and also between Boston and London. Con- 
tracts for five new vessels have been given out, to be ready 
for service next June. They will have a cargo capacity of 
8,000 tons, and accommodations for 80 saloon passengers. 
The speed will be 14 knots per hour. 


AN ARMOR-PIERCING PROJECTILE designed by Isaac 
G. Johnson & Co., of Spuyten Duyvil, has again been suc- 
cessfully tested at Indian Head upon a 10-in. rerolled 
Harveyized steel plate made by Carnegie & Co. for the 
Russian government. A 6-in. projectile of solid steel was 
used, hardened by a special process and capped by soft 
steel. The projectile weighed 100 Ibs., including the 5-lb. 
cap, and smokeless powder was employed to impart an in- 
itial velocity of 2,540 ft. sec. The projectile went clear 
through the 10-in. plate, through 12 ins. of oak and three 
steel plates, 7-16-in. thick each, and 8 ft. into the dirt 
back of the target. The cap alone was seriously injured, 
the shot being almost intact when dug out of the earth. 
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THE DES MOINES, IA., WATER-WORKS are likely to 
be purchased by the city from the private company which 
owns them. The city has offered $800,000 for the works. 
Litigation between the city and the company has been in 
progress for some time. 


WEATHER TABLE FOR AUGUST, 1896. (Furnished to Engineering News by the Department of Agriculture.) 
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COMPRESSED-AIR PLANT ON THE CONSTRUCTION OF 
THE JEROME PARK RESERVOIR. 


The use of compressed air for power purposes 
and power transmission has had a very great and 
comprehensive growth within the past few years, 
and one of the most recent and interesting applica- 


yds. of rock excavation, 150,000 cu. yds. of con- 
erete masonry, 82,000 cu. yds. of brick masonry, 
113,000 cu. yds. of rubble masonry and 250,000 
sq. yds. of rubble masonry facework. The ma- 
sonry includes heavy core walls for the em- 
bankments. The bids for the work ranged from 
about $5,000,000 to $13,000,000, and the contract 


FIG. 1.—AIR COMPRESSING PLANT FOR THE WORK ON THE JEROME PARK RESERVOIR. 


tions of this power is on the extensive contract 
work for the construction of the Jerome Park 
reservoir, for the water supply system of New 
York city. As the contract amounts to nearly 
$5,500,000, and will extend over about seven 
years, there was ample reason for carefully con- 
sidering the comparative advantages and economy 


Fig. 2.—Sketch Plan of Reservoir Site, showing Location 
of Power House, Transmission Pipes and Working Plant. 


of different methods of supplying power for the 
drills, hoists, pumps, ete., to be used on the 
work, and as a result of this investigation it was 
decided to use compressed air, distributed to all 
parts of the work by pipe lines from a central 
power plant. This plant is operated by one 
engineman and one fireman. The main pipe lines 
will remain practically permanent during the 
work, the branches being shifted, and extended 
as required by the progress made in excavation. 
This system will undoubtedly effect a considerable 
saving in fuel and labor expenses as compared 
with the more common methods. 

On such construction work the general practice 
is to use steam po-ver, with separate boilers for 
each one or two hcists, and other boilers near 
groups of drills. This practice is necessarily 
wasteful in fuel, as the amount of fuel used is 
excessive, the boilers not being adapted for or 
worked with a view to economical consumption, 
and much fuel being burned without doing any 
work during dinner hours and when the machines 
are stopped for any cause, while leaky joints 
and condensation in the long lines of pipes al- 
Ways cause considerable waste and trouble. Be- 
sides this a separate attendant is required for 
every boiler. 

The Jerome Park reservoir, where this com- 


pressed air plant has been installed, was 
described in our issue of July 18, 1895. 
It is situated near Van _ Cortlandt Park, 


on the New York & Putnam Division of the New 
York Central R. R., about 11 miles from the Grand 
Central Station on 42d St., and 5 miles north of 
the Harlem River. It will cover about 300 acres 
of land and will have a capacity of 2,000,000,000 
gallons, The construction will require about 4,- 
000,000 cu, yds, of earth excavation, 3,200,000 cu. 


was awarded in August, 1895, to Mr. John B. Mc- 
Donald, of Baltimore, Md., and New York city, 
at $5,473,060. Preparations for commencing the 
work were at once started, and the work is now 
in active progress. At the present time about 
550 men are at work, while the plant includes 8 
narrow gage contractors’ steam locomotives, 2 
steam shovels, 18 derrick hoists, 10 drills and a 
number of wagons, teams, dump ears, etc. Be- 
sides this, offices, living quarters, stables and 
stores of all kinds of material and supplies have 
been established, as the work will last for about 
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behind each of the steam cylinders. The engine 
drives a flywheel 25 ft. diameter, weighing 50,- 
000 Ibs., mounted on a shaft 14 ins. diameter, 
the shaft having an eccentric keyed on each side 
of the wheel and being driven by means of a crank 
disk at each end. The main shaft bearings are 
14x26 ins. The steam cylinders are 24 x 48 ins. 
and 44x 48ins.; while the air cylinders are 2414 x 
48 ins. The cylinders are 6 ft. apart, longitu- 
dinally, and 14 ft. c. to c. transversely. The walls 
of the air cylinders are cooled by water jackets. 
The compressor is of the company’s standard 
design, which is probably familiar to most of our 
readers. The air enters the cylinder through a 
hollow tail-rod, and the piston has an annular 
disk valve in each face, the space between the 
open valve and its seat being about 4-in. On the 
forward stroke the front inlet valve is closed and 
the air in front of the piston is forced through 
the front discharge valves as soon as the cylinder 
pressure exceeds the receiver pressure, while at 
the same time air is passing through the tail-rod 
and open rear valve into the space behind the 
piston. On the return stroke the rear inlet valve 
is closed and the air is forced through the rear 
discharge valves, while the air entering through 
the tail-rod passes through the open inlet valve 
in the front face of the piston and fills the forward 
end of the cylinder. This arrangement was shown 
and described in detail in our issue of Sept. 27, 
1890. Each air cylinder is also fitted with a reg- 
ulator or loaded relief valve by which the load is 
thrown off when the normal receiver pressure is 
exceeded owing to the air not being used. The 
normal pressure in this case is 75 lbs., and when it 
rises to 80 lbs. a passage is opened connecting 
both ends of the cylinder, so that the piston has an 
equal air pressure on both sides, both inlet valves 
being thus kept closed and the piston moving to 
and fro without doing any work. When the air 
pressure has fallen a trifle below 80 lbs. the regu- 
lator closes, and compression is then resumed. 
This device was fully illustrated and described in 
our issue of March 28, 1891. The cut-off of the 
steam cylinders is regulated automatically by 
the load, as in all Corliss engines. From the com- 
pressor cylinders the air passes to the receiver, 


FIG. 3.—GROUP OF DERRICKS OPERATED BY COMPRESSED AIR, 


seven years, the date set for the completion of the 
contract being Nov. 1, 1902. 

The contract for the air compressing plant was 
placed by Mr. McDonald with the Ingersoll-Ser- 
geant Drill Co., of New York city, and this has 
now been installed and put in operation, having 
been started on May 14. For a power house, one 
of the large buildings of the club at the old 
Jerome Park racecourse is used; the building hav- 
ing been removed bodily to a convenient situation. 
In this are installed a cross-compound Corliss 
engine of 600-HP., with a compressing cylinder 


which is a riveted steel cylinder or tank 5 ft. 6 
ins. diameter and 18 ft. long, placed just outside 
the engine house. 

The engine is intended to work as a condensing 
engine, but is not being so worked at present, and 
the connecting rod to the rocking lever of the con- 
denser pump is disconnected. The reason for this 
is that there is not now a supply of water avail- 
able for condensing purposes, but, of course, the 
engine cannot meanwhile work so economically in 
fuel consumption. The water for the boiler is 
taken from a well sunk near the engine house and 
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a reservoir for the condensing water has been 


built. Steam is supplied by a single water-tube 
boiler made by the Hogan Boiler Co., of Middle- 
town, N. Y., the boiler having three furnaces. 


The boiler is rated at 250 HP., and carries a pres- 
sure of 120 lbs. The entire power plant is handled 
by one engineman and one fireman. The engine 
were built at the works of the 
at Haston, 


and compressor 


Ingersoll-Sergeant Drill Co., Pa. hhis 


THE EFFECT OF HIGH RATES OF COMBUSTION UPON 
THE EFFICIENCY OF LOCOMOTIVE BOILERS. * 


By Prof. W. F. M. Goss.** 


The experiments with which this paper is concerned 
were carried out a few months ago in the locomotive 
laboratory of Purdue University. 

The boiler of any given locomotive is most efiicient 
when worked at the lowest power practicable; that js, 
when the rate of combustion in its firebox is minimum. 


FIG. 4.—EXCAVATION AND LOADING OF ROCK BY COMPRESSED AIR PLANT. 


in Fig 1, was started up on May 
14, and later on, when a larger force is at work 
on the reservoir, it is intended to put in a dupli- 
cate plant, working the air cylinders compound. 

Fig. 2 is a plan of the work, with an outline of 
the boundaries of the reservoir, and showing the 
positions of the pipe line, drills, hoists, etc., as at 
present existing. From the receiver an 8-in. pipe 
extends for a distance of 1,500 ft., and is followed 
by two main lines of 4-in. pipe, from which again 
run 2-in. pipes aggregating about 2,000 ft. in 
length. The branch pipes to the machines are 
1144 ins. diameter, this being the smallest size 
used. The aggregate length of the piping system 
is now about 6,300 ft. Another 8-in. main is in- 
tended to be laid later, in a direction opposite to 
that taken by the present 8-in. main. All the pipe 
has screwed joints. There is one reheater on the 
4-in. pipe line, this being of the Sergeant pattern, 
described in our issue of May 9, 1895. The heater 
is a truncated cone 3 ft. 6 in. in diameter at the 
base and 4 ft. 6 ins. high, the center of which 
forms a stove; the air enters at the top and 
passes down over the heating surface, the volume 
of air space increasing as the air expands, so 
that the velocity and friction remain practically 
constant. The use of this reheater is said to in- 
crease the efficiency 33% over work done by the 
same volume of air used cold. The air pressure is 
designed to be 75 lbs. per sq. in. at the compressor 
and 70 lbs. at the tools. 

There are now in use 10 drills, 18 derrick hoists 
and 2 pumps. The drills are of the well-known 
Ingersoll-Sergeant make. The hoisting engines are 
of the Lidgerwood make, with two cylinders 7 x 
10 ins. and double drums. In the building of the 
masonry core walls for the embankments a row 
of derricks is erected, each derrick being operated 
by a hoisting engine, but the booms are swung 
by hand by means of guy ropes. The masts and 
booms are sticks 14x14 ins., the masts being 65 
ft. long, and the booms are 62 ft. long. The der- 
ricks have a lift of 57 ft., a working radius of 
118 ft., and a hoisting capacity of 10 tons. The 
pumps are small horizontal pumps placed in the 
trenches for the core wall foundations. 

Figs. 3 and 4 show two views of the work now 
in progress. The derricks are all operated by com- 
pressed air, and the rock excavation shown was 
effected by groups of drills operated by air. For 
photographs and other information used in this 
article we are indebted to the Ingersoll-Sergeant 
Drill Co., and to Mr. Henry B. Reed, C. H., who is 
superintendent for Mr. McDonald, the contractor. 


plant, shown 


For the development of a higher power, the rate of com- 
bustion must be increased, and, as a result, the efficiency 
of the boiler is lowered. 

The relation between the rate of combustion and the 
weight of water per pound of coal for the Purdue locomo- 
tive ‘“‘Scherectady,’’ while using Brazil block coal, is 
shown by Fig. 1, From this diagram it appears that when 
coal is burned at the rate of 50 Ibs. per sq. ft. of grate per 
hour, 8 lbs. of water are evaporated for each pound of 
coal; while if the rate of combustion is increased to 180 
lbs. per sq. ft. of grate, the evaporation falls to about 
5 lbs.—a Joss in water evaporated per pound of coal of 
nearly 40%. This less may be due to a failure of the 
heating surfaces to absorb properly the increased volume 
of heat passing over them, or to the imyerfect combus- 
tion of the fuel upon the grate, or it may be due to a 
combinaticn of these causes. 

That a pertion of the less occurs along the heating sur- 
faces hardly admits of question, since it is well known 
that any itcrease in the rate of combustion results in a 
rise in the temperature of the smokebox gases; but 
wuether, under ordinary conditions, any consilerable por- 
tion of the loss shown by Fig. 1 is due to imperfect com- 
bustion, has not been demonstrated, und it is this ques- 
tion especially that the present paper attempts to treat. 

The importance of the subject is emphasized by the 
varying practice of locomotive designers, who, in some 
cases, have so designed large boilers as to allow a large 


Evaporation fromand at 212°r, Pounds. 
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Pounds of Coal per sq.ft. of Grate per Hour. 


Fig. 1.—Relation between Rate of Combustion and Weight 
of Water Evaporated per Pound of Coal in Locomotive 
““Schenectady.’’ 


grate; while in others they have been content to use a 
grate of moderate size, upom which they have forced the 
combustion beyond limits which had hitherto been cus- 
tomary. 

A separation of the losses which may occur at the grate 
from those which take place along the heating surface 
cannot be accomplished by boiler tests alone, because the 
results of such tests give the combined effect of both 
these losses. There are two variables involved, and in 

*Apbstract of a paper presented at the meeting of the 
New York Railroad Club, Sept. 17, 1896. 


**Professor of Mechanical Engineering, Purdue Univer- 
sity, Lafayette, Ind. 


a * caught and of the smokebox gases. 


order that either may be determined one must be given a 
constant value. In the tests described, action along the 
heating surface was maintained constant, while condi- 
tions at the grate were varied, 

As a preliminary step, a number of tests were outlined 
in which the total weight of fuel fired was to be con- 
stant throughout the series, while the rate of combustion 
was to be made different for each test by changing the 
area of the grate. It is evident that if the action at the 


~grate were equally efficient during the several tests—thatis; 


for different rates of combustion—this proyision would 
cause the same volume of heat to pass over the heating 
surfaces of the boiler, and hence would produce the same 
evaporation and the same smokebox temperature. If, on 
the other hand, the combustion should prove less efficient 
for any one test than for others, 9. smaller volume of 
“heat would sweep the heating surface, less -water would be 
- evaporated, and the smokebox temperature would prebabhy 
be lower. 

The outline provided. for all ébaskemneedl usual a 


_ boiler testing, and, in addition to these, for a determina- 


tion of the weight of fuel lost in the form of sparks, and 
for chemical analyses of the fuel used, of the arks 


The first test was run with the locomotive unde ‘northal 
conditions. The whole grate was covered with fuel, the 
throttle was fully open, the cut-off approximately 6 ins. 
and the load such as to make the speed 25 miles per hour. 
These conditions gave a rate of combustion of 61 Ibs. of 
‘coal per sq. ft. of grate per hour. 

In preparation for the second test, one- -quarter of the 
grate was made non-effective, or ‘‘deadened”’ by a coy- 
ering of fire-brick. The exhaust tip was reduced, so that 
while the engine was running as before and using ap- 
proximately the same amount of steam, the same total 
weight of fuel could be burned on the reduced grate as 
in the first test had been burned on the whole grate. 
Trial tests were run until it was known that the changes 
made would permit the desired conditions to be main- 
tained. The rate of combustion in this test was 84 lbs. 
per sq. ft. of grate. 

In preparation for the third test, the grate surface was 
reduced to half its original area, and the rate of combus- 
tion was increased to 124 lbs. per sq. ft. of grate; and 
during the fourth test only one-quarter of the original 
grate was used, the combustion in this case rising to 241 
lbs. per sq. ft. of grate, 

It should be evident from what precedes, that the pre- 
scribed conditions were designed to make each test a du- 
Plicate of every other test, excepting in the matter of 
grate area, this being the one variable for the series. 

The coal used in the several tests was of uniform 
quality, the chemical analyses showing no greater vari- 
ation than might occur in different samples from a single 
shipment. The maximum weight of coal fired per hour 
in any test was 1,087 lbs. and the minimum was 1,038 
lbs., a difference of less than 50 lbs. in more than 1,000, 
while the variation during three of the four tests does 
not exceed 1.2% of the weight fired. All external condi- 
tions affecting the action of the boiler were uniform 
throughout the series. 

The one variable for the series—namely, a different rate 
of combustion—was secured by keeping constant the 
weight of coal fired and by varying the area of the grate. 
There were burned each hour:on each square foot of 
effective grate surface, 61 lbs. during the first test, 84 
during the second, 124 during the third, and 241 during 
the fourth. These values more than cover the entire 
range of rates usual in locomotives. 

Evidence of losses at the grate with increased rates of 
combustion is to be found in the record of water evapo- 


200 Tubes, 2Diam. 
2/4" 


Total ie pues 
4 5q.F1. 


i 
zt 
Ste 
+ 
H 


y 


Fig. 3.—Sections of Locomotive ‘‘ Schenectady ’’ at Purdue 


University. 


rated per pound of coal, 
as follows: 


Number of itest..:2°%...... 1 2 3 4 
Rate of combustion; Ibs. of coal 

per sq. ft. of grate surface... .61 84 124 241 
Equivalent evaporation from and 

at 212° F.; lbs. of water per Ib. 

Of coal. sents 
Loss of evaporation in terms of 

the evaporation for Test No. 1, 
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which, for the several tests, is 


8.26 7.87 | 7.52 


4.7 9.0 19.2 
In consideration of all the conditions governing the 


experiments, it would seem fair to assume that the de- — 


crease of 19% in the weight of water evaporated, a result 
which comes from increasing the rate of combustion 
from 61 to 241, is a loss which occurs wholly at the 
grate. 

A large fraction of this loss is to be accounted for 
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py the escape of sparks, and it is significant that, as the 
sparks increase in volume, their heating value also in- 
creases. 

By reducing the weight of sparks to an equivalent 
weight of coal, on the basis of their relative heating 
yalue, it is possible to make the following comparison: 


Number of test............ 1 2 3 4 


Rate of combustion... .... 61 84 124 241 
Total lbs. of coal per hour.1,074 1,078 1,086 1,038 
Total lbs. of sparks per hour 61.5 95.1 128.6 176.3 
Lbs. of coal equivalent to 

spark losses per hour.... 46 77 111 161 
Value of spark losses in per 

cent. of coal fired.... .. 4.3 T.2 10.2 15.5 


According to popular judgment, the loss of heat by 
sparks has always appeared small; while the data show 
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Evaporation from and at 212°E, Pounds. 
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Fig. 2.Relation Between Rate of Combustion and Losses 
of Heat by Different Causes in Locomotive Boilers. 


that, under conditions which are now common, it may 
represent more than 10% of the fuel value of coal fired. 
It is evident, however, that these losses will in general 
depend very much upon the quality of coal, and it should 
be noted that the Brazil block which was used in the 
tests under consideration is quite friable. 

Without attempting a full discussion of the analyses 
of the smokebox gases, attention may be directed to two 
important facts. These are, first, the large percentage of 
oxygen shown, indicating a supply of air greatly in excess 
of that required for combustion; and secondly, the ab- 
sence of carbon-monoxide (C O) in all excepting the last 
test. 

All air admitted to the furnace in excess of that required 
for combustion is heated from the temperature of the at- 
mosphere to that of the smokebox, and by this process 
heat is taken from the furnace. As the data show an iu- 
creasing amount of air during the third and fourth tests 
of the series, it would appear that this cause must have 
operated to reduce the performance of the boiler as the 
rate of combustion was increased. 

The presence of carbon-monoxide (C O) in the smoke- 
box gases is accepted as proof of imperfect combustion. 
This gas, as already noted, occurs only in Test No. 4. It 
has long been supposed that its formation is.due to thick 
firing, and its failure to burn after it is formed, to defi- 
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Fig. 4.—Grate Surface of Locomotive ‘« Schenectady ’’ as 
Reduced. 


cient air supply, or to a temperature too low to ignite it. 
Upon this theory, its presence in Test No. 4, and its ab- 
Sence in the other three, are difficult to explain. 

In contradiction of the old theory, however, Herr R. 
Ernst* has recently shown that the amount of this gas 
(C 0) formed in the combustion of carbon depends upon 
the temperature of the fire; that, as the temperature of 
the fire is increased, a larger proportion of the carbon is 
converted into C O. until under very high rates of com- 
bustion, or, more specifically, when the temperature of 
the fire is above 1,800° F., the first process of combustion 
's the entire conversion of the carbon into this gas. He 
has also shown that this gas will not burn, even in the 
Presence of air, so long as its temperature is above 1,800° 
F.; it must be cooled before it will burn. But, theory 


*“The Principles of Combustion,” a paper by R. Ernst, 
oublished as an inaugural dissertation at the University 
ot Giessen, Hamburg, 1892. (See ‘‘The Engineer,” Lon- 
don, Aug. 4, 1893.) 


aside, the facts remain that the tests show very small 
losses by imperfect combustion, even when the rate of 
combustion is highest. 


Conclusions, 


The results show that the most efficient furnace action 
accompanies the lowest rates of combustion; and while 
the precise relationships established by the experiments 
may not hold for fuel which is different from that em-~ 
ployed, nevertheless they enforce the general conclusion 
that very high rates of combustion are not desirable, and, 
consequently, that the grate of a locomotive should be 
made so large that exceptionally high rates will not be 
necessary. They emphasize, also, the importance of spark 
losses, which, during the experiments under discussion, 
practically equalled in value all other losses occurring at 
the grate. 

Leaving the conditions peculiar to the experiments, and 
assuming that the results obtained from them may be ap- 
plied to the locomotive ‘‘Schenectady,’’ when working 
under normal conditions, we find that the losses in evap- 
orative efficiency which occur when the rate of combus- 
tion is increased above 50 lbs., may be accounted for 
approximately as follows: The relation between the rate 
of combustion and the water evaporated per pound of 
coal, under normal conditions, is represented by the line 
a b, Fig. 2. If it could be assumed that the heat de- 
veloped in the furnace would be absorbed with the same 
degree of completeness for all rates of combustion, the 
evaporation would rise to the line a c; if, in addition to 
this, it could also be assumed that there were no spark 
losses, the evaporation would rise to the line a d; finally, 
if,‘n addition to these, it could be assumed that there were 
no losses by the excessive admission of air, or by incomplete 
combustion, then the evaporation would remain constant 
for all rates of combustion, and would be represented by 
the line a e. 

That is, with the boiler under normal conditions, the 
area a b c represents the loss occasioned by deficient heat- 
ing surface, the area a ec d that occasioned by spark 
losses, and the area a d e that occasioned by excessive 
amounts of air and by imperfect combustion. 


Apparatus and Methods, 


The apparatus employed constitutes a portion of the per- 
manent equipment of the locomotive laboratory of Purdue 
University. The locomotive is of the eight-wheeled type, 
with 17 x 24-in. cylinders, and weighs 85,000 lbs. The 
boiler, with which the present work especially concerns 
itself, is shown in outline by Fig. 3. 

The deadening, which was employed to cut out portions 
of the grate, was of brick laid up in fire-clay, the effect 
being to make the covered portions of the grate as nearly 
air-tight as possible. The material extended across the 
breadth of the firebox, the sections of the grate covered 
being disconnected from the rocking mechanism, so that 
the remainder could be used with undiminished effect. Its 
distribution during the several tests is shown by Fig. 4, 

Early in the second test, ash piled up on the deadening, 
as indicated by the line a b, Fig. 4; but as the accumula- 
tion did not reach the lower tubes it was not dislodged. 
During the third test there was less of this deposit, and 


during the fourth still less, an effect probably due to the 
presence of a stronger draft. 

The thickness of fire for each test was not greater than 
was necessary to the easy maintenance of the steam pres- 
sure. The firing was always at regular intervals, and 
usually only three shovelfuls were thrown in at one time. 
In the fourth test the thickness of the fire equaled that of 
the deadening. 

The samples of smokebox gases for analyses were drawn 
from a point near the center of the smokebox. Ten min- 
utes were eccupied in obtaining the sample, a period 
sufficiently long to cever all conditions of fire. 

The smokebox temperatures were obtained by means 
of a Le Chatelier electric pyrometer. 

The weight of sparks or cinders passing the heating 
surfaces is the sum of thcse caught in the front end of 
the locomctive and those passing out at the top of the 
stack. The sparks which accumulated in the front end 
were easily collected and weighed. Of those which passed 
out of the stack, a portion only were collected, the sample 
being so chcsen as to serve as a basis from which the 
value of the whole could be estimated. The apparatus erm- 
ployed in this latter process is shown by Fig. 5. It con- 
sists of an inverted U-vube of galvanized iron, securely 
fastened to a movable frame, hy means of which the 
tip, which constitutes one extremity of the tube, can 
be projected acress the top af the locomotive smokestack. 
The outer end of the tube may thus be made completely 
to intercept a portion of the stream issuing from the 
stack, and the continuous action of this stream is suffi- 
cient to drive the intercepted portion through the tube 
and out at the other end. The gases passing the tube 
bear the.sparks on their current, and they are collected 
in a bucket set to entrap them. Reference marks upon 
the sliding and the fixed frames permit the tubes to be 
placed in definite locations relative to the center of the 
stack. This device, when in service, catches everything 
excepting the lightest soot, which is allowed to escape 
unaccounted for. 

After assuming the cross-section of the stream issuing 
from the stack to be cut up, by. a series of concentric 
circles, into one circular and several annular areas, as 
shown by Fig. 6, the small end of the U-tube was placed 
in the position marked I and held there for thirty minutes, 
the sparks collected during this interval being credited 
to this position. The tube was then moved to the posi- 
tion II, where it remained for another period of thirty 
Icinuces, In like manner, it was made to occupy, suc- 
cessively, the positions III and IV, and also the positions 
i, Mi, III, and IV;, the weight of sparks caught during 
each interval being credited to the corresponding position 
occuy ied by the small end of the tube. This end of the 
tube had an area of 1 sq. in., and it was assumed that 
the average weight of sparks passing the tube while in 
the positions I and I, would be the same as that passing 
every square inch in the annular space in which these 
positions are Iccated. 

The engines of the locomotive were not involved in the 
tests, exuepting as they served to shake the boiler, to 
furnish draft and to consume the steam generated. While 


ae | Observed and Calculated Data. 


SLES t TUM Ol sraraiaa star reteateeetnentiaete etctansy seis sre sree ol sisiete if De Bae 
Montht and tday (LSOG6) stem cates ce oh cece ch ele titeies Feb. 8 Feb. 11 Feb. 15. Feb. 22 
Duration vol test sehoursecae oes, Beitoie ou. use sana 6. 6. 6. 
Approximate portion of whole grate used .........+..5- Full. 4 % VA 
Mxact areal.of effective grate, squdt, soc... csss cers eves 17.50 13.01 8.74 4.31 
Analysis of Coal.—Fixed carbon, % .........eeeeeceeecs 49.65 51.84 51.09 51.59 
Wolatilormattern Am wrt cate reeteietete: ooiete.<<c. aceva,s acs. eieierejec -wiacere 40.29 39.00 38.93 38.87 
Combined mols tune: aeaecle ciecebeatacieversiais pera * ejay eueregsrs a oles 3.15 3.62 2.35 3.44 
ABD ie Se rarcucleeta clcenea teri eee aicke craic tie ss one sae ereieace 6.91 5.54 7.63 6.10 
Coal (Brazil block)—Fired, lbs. ............ Ante DEOL 6,522.00 6,628.00 6,716.00 6,328.00 
Dry; tcoal¢forstest,;, Ibs.) delss clas «a0. Bela ovasiavets: hays eraars ve 6,443.00 6,522.00 6,514.00 6,227.00 
Dryrcosl pers hour wilbaawaatiera den iacalees @) scinsle siaieiae sce 1,074.00 1,087.00 1,086.00 1,088.00 
Dry coal per hour per sq. ft. of grate, Ibs. ........... 61.40 83.50 124.20 240.80 
Fixed carbon in coal, dry and free from ash, % ... = 56.00 57.00 57.00 57.00 
Approximate B. T. U. per lbs. of combustible .. Ante 13,800.00 14.040.00 14,040.00 14,040.00 
Approximate B..T..U. per Ibs of dry coal ..........+.- 13,000.00 13,000.00 13,000.00 18,000.00 
Theoretical evap. from and at 212° per lb. of dry coal.. 13.46 13.46 13.46 13.46 
Ash —Dry ashiini aslt=paneelbsamereniist. ses cca cles. «0s ovalnelere 446.00 396.00 297.00 164.00 
Ash in coal fired as shown by analysis of coal, lbs. .... 445.00 361.00 497.00 380.00 
Ash by analysis, minus lbs. found in ash-pan, lbs....... —1.00 —35.00 200.00 216.00 
Analysis of sparks.—Fixed carbon, % ............eee008% 61.74 64.88 71.32 76.44 
Molatilarimattonse parser qritetterme sina sicls o's ciate. loys 2 vie efector 4.36 4.16 3.45 3.29 
Combined moisture, % ....... - (PR SeE Ace ona ceucee one 1.82 1.82 1.66 1.86 
IND ihe nica bc GOmECCHODe nd 6S Son OCH Eee a OEE nen 32.08 29,14 23.57 18.41 
Sparks.—Caught in front-end during test, lbs. ........... 75.00 213.00 494.00 566.00 
Passing, out of stack for test, IDSs. 2. 166s ceiscleictetesie o ove 294.00 358.00 278.00 492.00 
otal, IDs OL sparks LOM: COS bie meyaiers «ee srerace.n.6. lore v1 cierettasere 269.00 571.00 772.00 1,058.00 
Sparks per sq. ft. of grate per hour, Ibs.......-....eee0% 3.50 7.3 14.7 41.00 
Approximate B. T. U. per lbs. of sparks ............++% 9,870.00 10,360.00 11,200.00 11,880.00 
Coal equivalent in heating value to 1 lb. of sparks...... cy 8 8 fh a?) 
Coal equiv. in heat’g value to total weight of sparks, lbs. 277.00 457.00 664.00 963.00 
Analysis of Smokebox Gases.—Carbon dioxide, % ........ 5.25 6.25 4.80 1.80 
Heavy hydro-carbons, % -50 -40 .40 .50 
OXY CON HWA weiss apes . 12.15 11.80 14.60 18.70 
Carbon mMOvOxsee bee wetaste sy Paelner aicie as iarae co. oo.ee0s cereale So Bole Sore .5d 
Nitrozents 7 elascctects eee eee 81.90 81.55 80.20 78.45 
Other Smokebox Data.—Diameter of double exhaust tip. . 3.00 2.75 2.35 1.75 
Draticin wins: Os WaAtOrine ttle peta tiie ais.s hie in,010/s:s/a,/6.0 e]s%) 6 2.20 2.50 3.30 5.60 
Teniperature Of SMOKEDOXS CERN Hs loc cls ccc cccecescese 647.00 629.00 610.00 500.00 
Water and Steam.—Water delivered to boiler, Ibs. .....--- 44,756.00 43,081.00 40,710.00 43,770.00 
Temperatiire: Of Teed Maar Hemel aretcre <\cle oisisiede wie e sinpieree 54.00 53.00 53.50 52.70 
Boiler pressure coy SAL bikes « oclers.ols.cc ores e.cre/e spaisise« 129.40 127.20 127.20 129.10 
Quality OL TatGammPInmUiINner eer ey le ccc cc cs cccceaaceecles -982 -981 -984 .983 
Evaporation.—Water evaporated per lb. of dry coal, lbs... 6.94 6.60 6.30 5.58 
Equivalent evaporation from and at 212° F. .......... 8.26 7.87 7.52 6.67 
Horse-Power.—Boiler, HP. ..... MPEP aiedsveilo<srevesscets vote (chstace) ale 257.00 248.00 226.00 201.00 
Perisqit, Of gtatamimccnenm teasers cited Cree ccuceaarpa 15.00 19.00 26.00 47.00 
Ratio heat developed in furnace to heat absorbed by water* -61 .59 .56 .50 


*Approximate Efficiency.—The efficiency is approximate only, since the heating value of the coal is only approxi- 


mately known. 
comparison within the limits of the present series of tests. 


Since the same coal was used for all tests there can be no error in using this factor for purposes of 
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the speed was varied slightly in different tests as a means 
by which desired rates of combustion might be the more 
readily secured, it was approximately 25 miles per hour 
for all tests. The running for each test, therefore, was 
equivalent to 150 miles. 

As a rule, all important observations were checked 
by independent means. It is believed that these and other 
preceutions taken were sufficient to insure accuracy in the 
observations recorded for the several tests. 

Aside from their use as a means of checking other 
readings, the reccrd of the Bristol recording gages was 
useful, also, in showing with what degree of constancy 
the desired conditions were maintained. In test No. 4, 
for which the rate of combustion was maximum, while 
the firing was difficult, the pressure did not often vary 
5 lbs. from 130, which was the pressure desired. 

As shown by the data obtained from frequent readings 
of a manometer attached to the smokebox, the normal 
draft for this test was equal to 5.6 ins. of water, The 
chart shows the maximum draft to have been 7 ins., and 
the minimum to have been about 3 ins. The results of the 
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tests show that this draft of 5.6 ins. resulted in a rate of 
combustion of 241 Ibs. per sq. ft. of grate per hour. It 
would at first appear impossible that so light a draft could 
produce so high a rate of combustion. The explanation is 
to be found in the fact that the effective area of the grate 
was small, the volume of furnace gases moved was much 
below normal for such a rate of combustion, and their 
velocity through the tubes was consequently low. The 
effect of the draft was, therefore, not greatly diminished 
by work done in the tubes, but was concentrated upon 
the fire, with the effect noted. 

These recording gages were not used to supply the data 
used for the test, but the comparisons just described are 
sufficient to indicate the great value of self-recording 
apparatus, as a check against gross errors in readings 
taken from the more usual and more accurate instru- 
ments, and as a means of tracing the relations of cause 
and effect. It should be noted, also, that it is only since 
the advent of the laboratory that it has been possible to 
use such delicate instruments in locomotive work. 

a 


LAYING WATER MAINS.* 


By J. H. Decker, Deputy Water Purveyor, Brook- 
IvnyeNe Ye 


One of the most important considerations (in pipe line 
construction) is the reduction to the minimum of the fric- 
tional resistance to flow of water. To this end the writer 
has all pipe of 12 ins. diameter and over enlarged at the 
joints, chamfering both at the spigot and hub ends of 
the pipe. This chamfer is for 12 to 30-in. pipes, 14 and 
¥%-ins., and for 36 to 48-in., 144 and 3-16-ins., respect- 
ively, the greater figures denoting measurements along 
the length and the lesser along the thickness of the pipe. 

All loose rock and boulders should be removed from 
the trench; a rock surface should not be permitted to re- 
main within 1 ft. of the pipe, except in cases where the 
trench is put through solid rock. In such cases the pipe 
should be raised clear of the rock surface with blocks of 
good sound timber and imbedded to a depth of at least 
1 ft. from its upper surface in sand, loam or clay, which 
should be thoroughly tamped and rammed in about it. 
Whenever water should occur in a trench it should be 
drawn out and kept out until a firm foundation for the 
pipe shall have been obtained and until the joints have 
been properly calked. If the bottom should be soft or 
marshy, and liable to be insecure, it should be made safe 
and stable with masonry or concrete. In many cases it 
may be necessary to put in pile foundations for the pipe. 

Each pipe, special, or gate of 24 ins. diameter and over 
should be laid upon two blocks firmly and evenly im- 
bedded in the ground and should be adjusted to line and 
grade by means of wedges, which should be left in place. 
The blocks must be sound spruce or other good timber, 
as the locality may afford, and of a length equal to the 
diameter of the pipe. For 24 and 30-in. pipe the blocks 
should be 6 ins. wide and 6 ins. thick; for 36 to 42-in., 
8 ins. wide and 6 ins. thick; for 48-in. and upwards, 8x 8 
ins. There should be for each block two wedges made 
from good sound 4-in. yellow pine or other equally good 


*Brief abstract of a paper read before the American 
Water-Works Association in May, 1896. 


timber, sawn diagonally from end to end, and of length 
sufficient to cause the angle of the wedge to conform to the 
periphery of the pipe. 

The spigots of the pipe should be so adjusted in the hub 
as to give a uniform space for lead all around. If from 
eccentricity of the hub or spigot, or from other cause, 
such space cannot be obtained, the defective pipe should 
be rejected. The width of this lead space should at all 
points be not less than %4-in. for all pipes of 20 ins. 
diameter and under; not less than 5-16-in. for pipes 24 
to 36 ins., and not less than %-in. for pipes of 40 ins. 
and upwards. The depth of the lead in each joint should 
be, for 20 ins. and lesser diameters, 2 ins.; 24 to 36 ins., 
2% ins.; and for 40 ins. and greater diameters, 3 ins. 

The gaskets should be of clean, sound hemp yarn, free 
from tar, braided or twisted and tightly drawn and should 
be driven firmly against the bead of the spigot and solidly 
calked up to the depth to receive the lead. 

The lead should be of the best quality of pure soft 
metal, without admixture of any kind. No joint should 
be poured until the lead has been heated to a tempera- 
ture of not less than 720° F. and all scoria has been re- 
moved. 

Gates of 20 ins. or less diameter may be made with 
direct spindles and be set vertically, and should be 
covered with a good large iron gate box. All gates over 
20 ins. should preferably be geared and set horizontally, 
and should also be provided with bypasses of suitable 
diameter. These should be set in good roomy brick vaults 
fitted with proper manholes with iron frames and covers. 

On all trunk mains blow-offs of suitable size should be 
placed at all low points. At all high points air-cocks 
should be put in to free the main from any accumulation 
of air. 

The writer is now in charge of the laying of about nine 
miles of 48-in. main for the city of Brooklyn. This is 
the third main of that size in the city, and with two lines 
of 36-in., comprises the trunk mains of the distribution 
system. In preparing his specifications he has embodied 
all of the foregoing points. All of the 30, 36 and 48-in. 
gates for this line are operated by hydraulic cylinders, 
which are guaranteed to open or close the gates against 
a pressure on the main, due to a head of 175 ft., with 
25 Ibs. pressure. The weight of these 48-in. gates is 
about twelve tons each; the average weight of the pipe, 
which is 1 5-16 ins. thick, 8,200 lbs. per length. 

et 


POLLUTION OF THE NAUGATUCK RIVER by the 
city of Waterbury, Conn., may be prevented by a court 
injunction. The hearing on the petition for the injunction 
is to be held at New Haven, Oct. 6. 


MECHANICAL FILTERS, built by the New York Filter 
Mfg. Co., have just been put in service at Westerly, R. I. 
There are three 13-ft. wooden filter tanks with a combined 
capacity of 1,500,000 gallons per day. 
+> 

A GREAT INTERCEPTING SEWER is to be put under 
contract at Cleveland, O., this fall. The sewer will be 
built along the valley of Walworth Run and will be 14,000 
ft. in length. It will be 8 ft. in diameter at the head and 
16 ft. 9 ins. diameter at the lower end. It will be of cir- 
cular section and will be built of brick. The plans for the 
sewer were prepared by Mr. C. G. Force, M. Am. Soc. C. 
E. Besides the main sewer a large system of tributaries 
will be built, aggregating 32 miles in extent. 

——e——_—_" 

BIDS FOR GARBAGE COLLECTION AND DISPOSAL 
for the city of Brooklyn are called for by the Commis- 
sioner of City Works and are to be received until Oct. 
5. The bidder must undertake the work from Jan. 1 
next for a period of five years, and must agree to install 
some system that has been in successful use in this coun- 
try for at least three months. The present garbage con- 
tractor of Brooklyn receives $129,000 a year. 


—_———+ 


A WATER POWER AND ELECTRIC PLANT is to be 


established at Chambly, Que., by the Chambly Water 
Power Co. There will be a concrete dam 28 ft. high and 
1,100 ft. long across the Richelieu River, and the contract 
for turbines, etc., of 20,000 HP., has been given to the 
Stilwell-Bierce & Smith-Vaile Co., of Dayton, O. The 
power house will be at the dam and the power will be 
transmitted to Montreal, a distance of 15 miles. 
+ ae ee ae ee 

THE RENO INCLINED ELEVATOR has been in- 
stalled experimentally at the old iron pier, Coney Island, 
at an expense of about $1,000, in order to illustrate the 
working of the device to officials of the Brooklyn Bridge 
and the elevated railways. This elevator was described 
and illustrated in our issue of Aug. 25, 1892. 


SMOKE IS NOT A NUISANCE under some circum- 
stances, according to a recent judicial opinion, and the 
verdict of a jury in Pittsburg, in a suit brought against 
the Terra Cotta Lumber Co. In his charge to the jury 
Judge Slagle said that the mills and works along the 
river and other places, from which smoke and noises issue, 
were essential to the existence of the community and that 


every person has a right to carry on a legitimate busi- 
ness, provided it is carried on as such business is usually 
conducted. Some businesses are a nuisance in them- 
selves, “‘such as soap boiling establishments, lead works 
and many others,’’. but these must be located in a spot 
not in the reach of persons. In a case like the one on 
trial, his honor said, and when the existence of the go- 
called nuisance is not necessarily injurious to the health, 
the surrounding circumstances must be taken into con- 
sideration to arrive at a determination, and it must be 
found that the immediate community is annoyed to con- 
vict. The jury accepted the opinion of the judge and re- 
turned a verdict of not guilty. 
———————————— * 

THE CASCADE LOCKS on the Columbia River, Oregon, 
are practically completed by the U. S. government’and the - 
first steamer passed through on Sept. 17. They will be 
formally opened for traffic on Noy. 15, after being mes 
than 15 years under construction. 2 


“3. 


A CONNECTICUT WIDE-TIRE LAW went into effect 
on July 1, 1896, providing that all heayy vehicles made 
after that date and used upon the highways of that state 
should have tires from 2% to 4 ins. wide, according to 
character. A penalty of $100 was fixed for any violation 
of this statute. There seems to be considerable opposi- 
tion to this law and so far it does not seem to be en- 
forced. Individually the wide tire is deemed advyanta- 
geous; and the fact that the statute requires a departure 
from old practice appears to be the only reason for non- 
compliance with its terms. 3 


————— eee 


AN INTERESTING CASE OF RIVER POLLUTION is 
reported from Indianapolis. The company which supplies 
that city with water some time ago obtained a perpetu- 
al injunction against the American Strawboard Co., pro- 
hibiting that concern from discharging into the White 
River the refuse from its mills at Noblesville. This con- 
cern thereupon built a huge reservoir for impounding its 
refuse by building an embankment across a low place in the 
river. Into this reservoir 3,000,000 gallons of refuse per 
day was discharged. The embankment finally broke and 
the refuse was swept into the stream. The court found the 
strawboard company guilty of negligence, fined it $250, for 
contempt, and declared the water company entitled to re- 
cover damages, the amount of which should be settled by a 


jury. r 

2 EE ; 
AERATION OF WATER IN A LONG SUPPLY MAIN is 
being practiced at Norfolk, Va., for the purpose of puri- 
fying the water and preventing growth of vegetable 


ganisms. 
eee 


THE HARRISBURG (PA.) FILTRATION COMMITTER 
has reported that mechanical filters are better adapted to 
conditions there than sand filter beds; but advises post- 
ponement of action until the result of the Louisville tests” 
are known and until financial conditions improve. ; 

ae eee ; 

THE STRENGTH OF A BICYCLE FRAME is shown by 
the results of competitive tests recently made between 


_ steel frames made by E. C. Stearns & Co., of Syracuse, 


and “luminum’” frames, made by the St. Louis 
Refrigerator & Wooden Gutter Co. The steel frame was 
found superior in every kind of test. The following are 
the average results of the tests of the steel frames: 


INE kes 


Crippling. Ultimate. 

Static load on crank hanger, Ilbs.... 2,925 4,172 © 

on seat post, lbs. ........ 4,275 5,488 

sf *« in line of sprockets, Ibs.. ..... 2,600 — 
tad ** on pedal, one side, lbs. .. 845 1,250 
Impact on seat post, inch-lbs....... 13,300 15,900 
oe “ erank hanger, inch-lbs... 8,678 9,857 

Horizontal impact on front fork.... 3,544 4, 


STEAM PUMPS OPERATING WITHOUT OIL in their 
steam cylinders is a novel practice, adopted, for the first 
time, we believe, in the pumps furnished by The Geo. BF, 
Blake Mfg. Co., of New York, for the new torpedo poats 
recently built by the Herreshoffs for the U. S. Navy. The 
pumps are constructed without any oil holes whatever, 
so that it is impossible for oil to get into the steam cyl- 
inders. They were given an exhaustive test for several 
days at the works, and they operated with entire satis- 
faction without using a drop of oil. The main engines of 
the boats will also be run without oil, but this is not a 
new idea with vertical engines. If the steam cylinders of 
both engines and pumps can be run successfully without 
oil, it will do away with the need for feed-water filters 
and with the danger of oil injuring the boilers. 

A DEVICE FOR LOCATING SUNKEN WRECKS has 
been invented by a Baltimore man. It consists of a buoy 
to which is attached a long coil of rope, the whole loosely 
contained in a metal cage on the deck of the vessel. When 
the vessel sinks the buoy floats on the surface of the 
water, one end of the rope remaining fastened to the 
vessel. The buoy contains a bell which will be rung by 
the motion of the waves, and also a box in which may be 
deposited the story of the disaster which led to the sink- 
ing of the vessel. } 
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A CONTRACT FOR THREE MILES of 42-in. steel 
force main at Duluth, Minn., has been awarded to Mr. 
N. F. Hugo for $117,000. The plates will be rolled by 
the Ironten Structural Steel Co., of Duluth, and the 
pipe will be shaped and riveted by Mr. Hugo. A con- 
tract will soon be let for laying 1,500 ft. of 60-in. steel 
intake pipe, now on the shore ready to be put in place. 
The shore end of the intake will be in 20 ft. and the 
outer end in 60 ft. of water. The pipe will be laid in a 
trench excavated in solid rock. Mr. W. B. Patton is 
city engineer and Mr. E. J. Duffies is assistant engineer. 

»J 1 ea 
_ THE DANUBE SHIP CANAL, through the Iron Gates, 
was formally opened to traffic, on Sept. 27, in the pres- 
ence of the Emperor of Austria and the Kings of Rou- 
mania and Servia. Owing to the obstructions in the Dan- 
ube, between Alt-Orsova, in Hungary, and Gladova, in 
Servia, the passage down the river for boats drawing 5 
ft. or more of water was impracticable for 117 days out 
of the 225 days in which navigation is nominally open. 
And for boats drawing 6 ft. of water the river was never 
navigable between Bazias and the Iron Gates, a distance 
of nearly 80 miles. The rock dikes across the river have 
been now removed and a canal has been cut through the 
obstructions at the Iron Gates, this canal being about two 
“miles long, 260 ft. wide and 10 ft. deep. The river has 
now been made navigable, for vessels drawing not more 
than 10 ft., from Vienna to the Black Sea, at a cost of 


about $10,000,000, 


THE ERIE CANAL TRACTION CO. is reported as sold 
to an English syndicate for $3,000,000, though the exact 
terms and proportion of stock transferred are not yet 
known. The sale was made by the Cataract General 
Electric Co. and it covers the right to construct an elec- 
tric towing system along the canal. Meanwhile the right 
of the Cataract General Electric Co. to erect poles along 
the canal and the validity of the franchise generally are 
being questioned by interested parties, on the ground 
that the franchise for the installation of an electric tow- 
ing system was obtained through political intrigue and 


without compensation to the state. 
oO) 


THE LAKE ERIE AND OHIO RIVER SHIP CANAL 
report, which cost about $35,000, lies in the vaults of the 
Pittsburg Chamber of Commerce from lack of funds for 
compilation and publication. It seems that the city of 
Pittsburg has not yet turned over its appropriation for 
the canal and appeals to the public have been as yet un- 
availing. 


THE TWELVE NEW LAKE STEAMERS of the Besse- 
mer Steamship Co., controlled by Mr. John D. Rockefel- 
ler, which are designed for carrying the iron ore of the 
Mesabi range from Duluth to Cleveland and other lake 
ports, are to be given the names of great engineers. 
The flagship is the ‘‘Sir Henry Bessemer,’’ and the others 
are to be named ‘‘Stephenson,’’ ‘‘Ericsson,’’ ‘‘Corliss,’’ 
“Krupp,” ‘Fulton,’ ‘“‘Watt,’’ ‘“‘Siemens,”’ “Bell,’’ ‘‘Fair- 
bairn,’’ and ‘‘Holley.’’ The steamers are each designed to 
carry 4,000 gross tons on a draft of 14 ft. It is said 


that these vessels will be able to carry ore from Duluth 
to Cleveland as low as 50 cts. per ton, which should ma- 
terially decrease the cost of making pig iron in Pennsyl- 
vania and Ohio from Lake Superior ores. 
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TWO LARGE STEEL STEAMERS, for use in the Lake 
trade, are now approaching completion. The largest of 
these, the ‘‘George Stephenson,”’ is being built at Bay City. 
Its dimensions are 428 ft. long over all, 408 ft. between 
perpendiculars, 48 ft. beam, 28 ft. depth of hold. The 
triple expansion engine has cylinders 25, 40 and 67 ins. 
diameter and 44 ins. stroke. There are three Scotch 
boilers, each 13 ft. 8 ins. diameter and 12 ft. 3 ins. longs 
The propeller is 18 ft. 6 ins. diameter and 17 ft. 6 ins. 
pitch. The estimated carrying capacity of the vessel is 
4,000 gross tons on 14 ft. 6 ins. draft. On Sept. 25, the 
“James Watt,’’ was launched at Cleveland, Ohio. This 
ship is 426 ft. long over all, 48 ft. beam and 2 ft. iu 
minimum depth of hold. She cost $260,000 and is built 
to carry 4,000 tons of ore on a draft of 14. ft. 6 ins., 
and 6,000 tons on 18 ft. 6 ins. Both these huge freight 
carriers are owned by Mr. John D. Rockefeller, and are 
to be used to carry ore from his extensive mines in the 
Mesaba Range. 3 


ee es 
THE SINGULAR STEAMER “‘HOWARD CASSARD”’ 
has been sold at auction in Baltimore for $1,000. The ves- 
sel was long and narrow, so narrow as to be yery unsta- 
ble, but the inventor’s idea was to drive it so fast (85 to 
40) miles per hour) as to give it an artificial stability. The 
hull is 220 ft. long, 16 ft. extreme beam, and 18 ft. 6 ins. 
deep, a very heavy and deep keel being used. The en- 
gines drive a four-bladed screw 9 ft. 8 ins. diameter. 
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A FLOATING DOCK is to be built at Havana, Cuba, 
and proposals for its construction and operation are being 
received by the firm of R. Z. Jimenez & Co., 44 Broad St., 
New York city. The dock will be of mild steel and will 
have a capacity of 12,000 metric tons. 
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DRY-DOCK NO. 2, AT THE BROOKLYN NAVY YARD, 
lately damaged-by the lifting of the caisson gate during 
a change in the ballast, has now been emptied and is be- 
ing cleaned out. The damage is said to be somewhat 
greater-than was at first reported and a second session of 
the naval court of inquiry is being held. The rubber 
gasket from the caisson is an exhibit before the court, 
and it shows the enormous lifting strain put upon it by 
being torn in shreds in places. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was caused by the collapse of a bridge under a 
stock train near Baraboo, Wis., on the Chicago & North- 
western Ry., Sept. 20. The bridge was under repair at 
the time. The engineman was fatally injured.—A col- 
lision between a southbound passenger train and a train 
of empty flat cars occurred Sept. 20 at the switch for the 
Breaker Island spur, on the Delaware & Hudson R. R., 
near Troy, N. Y. Both engines were damaged and the 
fireman on the passenger engine was badly crushed by the 
tender, which telescoped the cab. 


THE EXPLOSION OF A LOCOMOTIVE BOILER oc- 
eurred Sept. 23 on the Cleveland, Cincinnati, Chicago & 
St. Louis Ry. at Pekin, Ill. The engine was a very heavy 
freight engine, and was standing in the yard at the time. 
The fireman was fatally injured. 

po. ee 2 

THE CAVING-IN OF A TRENCH on Fifth Ave., near 
44th St., New York city, on Sept. 28, caused the death of 
one man and injuries to two others. The trench was for 
new water pipes, and is said not to have been sufficiently 
protected by sheeting, while a platform across the trench 
carried a steam boiler and derrick in the work, 
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AN EXPLOSION OF FURNACE GAS occurred at the 
Duquesne Steel Works, Pittsburg, Pa., Sept. 20, seriously 
burning and injuring two men. 
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THE COLLAPSE OF A FLAT BUILDING under con- 
struction at 1078 Madison Ave., New York city, on Sept. 
26, has revealed a terribly reckless character of con- 
struction and disregard of the building laws, while it also 
appears to show that the Building Department has not a 
sufficient force of inspectors to properly supervise the 
building work in progress. The building was 25x85 ft. 
The walls of the first two stories had been erected, three 
tiers of beams had been laid and the workmen were en- 
gaged in building the walls for the third story, when, 
without the slightest warning, the entire rear of the 
structure collapsed, and the walls, timbers, scaffolds and 
men fell to the cellar. One man was killed and eight 
were injured. An inspection showed extremely faulty 
work. It is said that the foundations were insufficient 
and had settled and cracked before the building fell, while 
the walls were not of proper thickness and the bricks were 
badly laid in a mortar that did not adhere to them. The 
lintels were insufficient to properly carry the masonry, and 
the flues, instead of being lined with tile throughout 


were lined only at points open to inspection. The com- 
bination of bad foundations and superstructure resulted 
in the sudden collapse without warning. Mr. Constable, 
Superintendent of the Building Department, has stated 
that this year the department was allowed only $265,000 
to conduct the supervision of o $90,000,000 worth of 
building investments. It has 4,200 jobs to look after at 
present, and but 57 inspectors. These men are paid from 
$1,100 to $1,200 per year, while a foreman on a job gets 
about $1,500 per year. The inspector of the district in 
which the fallen building was situated, stated that he had 
two districts to look after, containing 220 jobs, and, in 
addition to these, he was obliged to make from 20 to 22 
Special investigations each day, and report on them. He 
had been so busy with this special work that he had not 
been able to visit the Madison Ave. house at all. 
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AN INCREASE IN ZYMOTIC DISEASES traceable to 
polluted water supply is again agitating the people of 
Chicago. Within the last fortnight the chemical analyses 
of the water from the various supply tunnels has shown it 
to be in a dangerous condition from sewage pollution, and 
within the same time the reports of the health officer have 
shown a rapid and dangerous increase in typhoid fever, so 
great an increase, indeed, that the health officer seriously 
considered the closing of the public schools where lake 
water only is available to the pupils. A committee of the 
grand jury for Cook Co., Ill., has also recently pre- 
sented a report to that body which condemns the city 
water supply as unfit for use. Naturally these conditions 
have raised considerable discussion in the daily press and 
under the direction of Mayor Swift the city officials are 
exerting themselves to find some remedy. At present the 
most approved plan ig to extend all the waier supply tun- 
nels to points four miles from the shore, and it rs an- 
nounced that legislation to this end will be urged upon 
the City Council. 
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THE U. S. LIFE SAVING SERVICE, in its annual 
report for 1895, states that there are 251 life saving sta- 
tions on the Atlantic, Gulf and Pacific coasts and the 
Great Lakes; 184 of these being on the Atlantic coast 
line. There is but one river station; at the Falls of the 
Ohio, at Louisville, Ky. During the year 675 disasters 
to vessels on these coasts were reported, involving prop- 
erty valued at $10,725,175. Of this property nine-tenths 
Was saved by the life Saving stations and salvage and 
wrecking companies working together. These disasters 
involved the lives of 5,823 persons, with only 26 lives 
actually lost. Of the 675 vessels in jeopardy 73 were 
lost. On the New Jersey coast, with 49 Stations, about 
1,000 persons were on board ships in danger and only 
one life was lost; and only $83,535 worth of property 
was lost out of the $2,000,000 worth in peril. The total 
net expenditure for the service in 1895 was $1,285,577. 
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THE ENGLISH TORPEDO BOAT “SPITFIRE,”’ classed 
as a torpedo boat destroyer, has lately had her full-power 
speed trial of six runs over the measured mile. She is 
said to have made an average speed of, 27% knots per 
hour in the six runs; and for the full 83-hour trial the 
mean speed was 27.46 knots, or about 31% miles per hour. 
The contract speed was 27 knots at 4,000 HP.; but she 
developed 4,527 HP. 


OF THE NEW TORPEDO BOATS lately bid for, two 
of the 30-knot boats have been awarded to the Bath Iron 
Works, of Maine, and the remaining one goes to the Union 
Iron Works, of San Francisco. Wolff & Zwicken, of Port- 
land, Oregon, will build two 22%-knot boats; and of the 
20-knot boats, Herreshoff will build three, the Columbian. 
Iron Works, of Baltimore, will build two, and Hillman 
Brothers, of Philadelphia, will build one. These eleven 
boats cover the appropriation of $1,300,000 provided for 
that purpose. The above awards, as made by Commodore 
Hichborn, of the Construction Bureau, and Commodore 
Melville, of the Bureau of Steam Engineering, are yel 
to be approved by the Secretary of the Navy. 
> 


THE COAST DEFENSE MONITOR “PURITAN,” for 
the U. S. navy, is completed, and will go into commis- 
sion about Noy. 1. This is the last of the five modern- 
ized touble-turreted ships of the Monitor type to be fin- 
ished. The ‘‘Puritan’’ has two steel barbette turrets and 
is 289% ft. long, 60 ft. beam, 18 ft. mean draft and has 
a displacement of 6,060 tons. Her engines are twin-screw 
horizontal compounds of 3,700 I-HP. Her speed is 12.4 
knots and she carries 410 tons of coal. Her main battery 
includes four 12-in. breech-loading rifles and six 4-in. 
rapid-fire guns; in her secondary battery are six 6-pdr. 
rapid-fire guns, two 37 mm. Hotchkiss and four Gatling 
guns. Her side armor is 14, 10 and 6 ins., with & ins. 
on the turrets and 14 ins. on the barbettes; the protective 
deck is 3 ins. thick. She was built by John Roach, of 
Chester, Pa., under the act of Congress of Mar. 3, 1885, 
but was completed at the New York navy yard. Her sis- 
ter ships, the ‘“‘Amphitrite,’’ ‘‘Miantonomoh,’’ ‘‘Monad- 
nock,’’ and ‘‘Terror’’ ‘carry four 10-in. breech-loading 
rifles; though the ‘‘New Monterey,”’ of a similar type, is 
armed with two 12-in. and two 10-in. breech-loading 
rifles. 
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SINKING A LARGE SUPPLY WELL FOR THE WATER: 
WORKS OF CANTON, MASS. 

The accompanying illustration shows the method 
of sheet-piling and timbering used to sink a large 
well at Canton, Mass. The finished well is 40 ft. 
in diameter and 23 ft. deep, the wall being of hard 
burned Taunton brick laid in cement, and having 
a thickness of 20 ins. for the first 12 ft., of 16 ins. 
for 11 ft., or to the surface of the ground, and of 
12 ins. for 38 ft. above ground. The wall rests on a 
granite foundation 3 ft: wide, the depth not being 
stated. 

The site is within about 50 ft. of some springs. 
Three ‘“‘soundings’”’ indicated that gravel would 
be reached at 16 ft. from the surface, and it was 
intended to carry the well down 18 or 20 ft. deep. 
The gravel had such an inclination that it was 
deemed best to go down 20 ft. for the bottom of 
the well. 


The contractor for the well was Mr. Geo. W. 


item in many places), firemen, handling ashes, 
boiler repairs. 

(b) Electric motors, as now made, require less at- 
tendance and repairs than steam or compressed- 
air engines. 

(c) Underground wires are more convenient than 


pipes 

(d) Avoidance of losses by steam condensation under- 
ground. 

(e) Avoidance of bad effects of steam underground— 
heating mine, vitiating air, rotting timbers. 

(f) Electric motors are more efficient than the small 
steam and compressed-air engines used on hoists, 
pumps, diamond-drills, etc. 

(g) Rotary motion of electric motor is superior to 
reciprocating motion of engine for many purposes, 
especially blowers and diamond-drills. 

(h) Electric locomotives are peculiarly adapted to 
underground haulage where steam is impracti- 
cable. 

Il. Electricity Generated by Steam at Some Distant 
Point Where Fuel and Water are Cheaper. 

(a) Saving of difference in cost of fuel and water be- 
tween places where power is generated and used. 

(b), (c), (Gd), (e), (f), (g), (h), same as under I. 

(i) Superior economy of large compound and, where 
practicable, condensing engines, over the small, 
inefficient engines used on most mining ma-~ 
ehinery, proper allowance being made for losses 
in transforming and transmitting electric power. 


WELL UNDER CONSTRUCTION AT CANTON, [IASS. 
Tir. Geo. W. TMantle, Boston, Contractor. 


Mantle, of Boston, to whom we are indebted for 
the photograph from which the accompanying 
view was made. Mr. Robt. Bird was Chairman 
of the Board of Water Commissioners when the 


well was sunk, and kindly furnished us with a, 


copy of the annual report of that body, contain- 
ing a description of the well. 

In constructing the work Mr. Mantle first re- 
moved the muck from a space about 75 ft. square. 
Within this space he put down heayy timbers, 
forming two squares, one 50 and the other 30 ft. 
wide, on each side. Sheet-piling was then driven 
around the outside of the outer and the inside of 
the inner timbers, the latter having each of the 
corners cut off by additional timbering to form an 
octagon. Bracing was then employed, as shown 
in the view. The excavated material was lifted 
out in steel hods by means of a Cram’s quick- 
acting steam derrick. Two centrifugal pumps, 
with a capacity of 900 gallons a minute, were em- 
ployed to keep down the water during construc- 
tion. The earth was removed in horizontal layers 
4 ft. deep. After the wall was completed the cen- 
tral core was excavated. 

The well is covered with a roof. Water comes 
in at the bottom and through openings in the brick 
wall just above the granite foundations. 
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ELECTRIC MINING IN THE ROCKY MOUNTAIN REGION. * 
By Irving Hale, M. Am. Inst. M. B.** 


The superiority of electric power for mining purposes 
was recognized in a general way as soon as the electric 
motor became a practical success, but it has required time 
and experience to amplify and fully develop its advantages 
and to overcome the minor difficulties that arose. 


Advantages of Hlectric Power. 
These may be considered under three heads, based on 


the nature of the generating power: 


I, Electricity Generated by Water-Power. 
(a) Saving of coal, water for steam (an important 


*Abstract of a paper read at the Colorado meeting of 
the American Institute of Mining Engineers, Sept., 1896. 
**1263 Columbine St., Denver, Colo. 


Ill. Electricity Generated by Steam at Place Where 
Power is Used. 
(a) Disappears, 
(b), (c), @), (e), @, (g), (hb), @, same as under I. 
and II. 


Counter-Considerations. 


Against the advantages enumerated in the preceding 
section must be charged interest, insurance, taxes and de- 
preciation on the excess of cost of water-power and electric 
plant over a steam plant for doing the same work; also 
the greater cost of attendance, if any, due to the location 
of machinery at two places, although this will in many 
cases be more than offset by the saving in attendance 
on motors aS compared with steam engines and boilers. 


Conditions Affecting the Cost of Plant. 


The cost of an electric-transmission plant depends 
chiefly on three conditions: 

First. Nature of water power (assuming such power 
to be used) and cost of developing it. 

Second. Distance of transmission. 

Third. Electromotive force or voltage used. 

For a given power and electromotive force (which fixes 
the current) the cost of copper, for a specified percentage 
of line-loss, varies as the square of the distance. 

For a given power and distance the cost of copper, for 
a specified percentage of line-loss, varies as the square of 
the distance. 

For a given power and distance the cost of copper for a 
specified percentage of line-loss varies inversely as the 
square of the voltage. 

If the voltage is increased in proportion to the distance, 
the cost of wire for transmitting a given power with a 
specified line-loss remains constant. 

Table I. shows the cost of copper, at 14 cts. per Ib., 
per K-W. transmitted by the two-wire system for. various 


distances at different voltages, with 10% waste of energy 
in line. 

Considering the fact that the total cost of steam or 
water power, electric generators, switch-board and motors 
seldom exceeds $150 per K-W., it is evident that when a 
distance is reached that makes the cost of wire (and trans- 
formers, if used) exceed that amount, or the entire cost 
of the remainder of the plant, that distance may be con- 
sidered to be near, if not beyond, the economical limit, 


unless the conditions are peculiarly favorable for electric — 


power. 


With 500 volts this condition is reached inside of three © 


miles; with 1,000 volts, inside of six miles; with 3,000. 


volts, at about 17 miles, and with 10,000 volts, at about — 


50 miles (allowing for transformers). 


It is evident from — 


the foregoing principles and figures that the key to long- 


distance transmission is high voltage. 


Systems, 


Direct Current.—Direct-current generators, suitable for — 
power purposes cannot be made to operate successfully — 
at a much higher electromotive force than 1,000 yolts, — 


on account of the arcing and short circuiting of the com~ 


mutator and its connections required to rectify the cur- — 


rent. 


to a generator and open to the same objections. 


The direct current cannot be transformed to a 
higher voltage, except in a machine similar in construction 
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Single-Phase Alternating Current.—The single-phase al- 
ternating-current generator can be wound without diffi- 


culty for 3,000 to 4,000 volts, and considerably higher if 


necessary, as the current is taken off from two continuous 


rings without rectifying it, thus avoiding the difficulties — 


experienced with the commutators of the direct-current 


machine. 


An alternating current of moderate voltage can be trans- 


formed into a current of smaller amperage and propor- 


tionally higher voltage, for transmission, and can be re- 
transformed at the other end of the line to any voltage a 
desired for lights or power, the amperage varying in- 


versely as the voltage. The energy remains the same, 


excepting a small loss in the transformation, not exceed- _ 


ing 2% in large transformers. Many plants are in opera- 


tion at 10,000 to 12,000 volts, and as high as 50,000 volts — 


has been used experimentally with promising results. 
The single-phase alternating current is widely used fov 
lighting, but, being a simple alternating wave, is not 
suitable for power, as no satisfactory single-phase alter- 
nating motor of large size has yet been devised that is 
self-starting under load and capable of speed regulation. 
Multiphase Alternating Current.—A multiphase gen- 
erator has several windings, so placed as to gen- 
erate several alternating currents differing in phase; 
that is, passing the zero and maximum points at 
different instants. Under the influence of these currents 
(which may be compared roughly to the cranks of a 
duplex or triplex engine—no dead-center), multiphase 
synchronous motors are self-starting under light load, 
while non-synchronous or induction motors will start un- 
der full load, and are capable of speed regulation. The 


latter possess the good qualities of direct-current motors, — 


and the additional advantage of having no commutator 
and, unless speed regulation is required, neither collecting 


rings nor brushes, the wires being simply connected to 


terminals on the field of the machine. On the other hand, 
the multiphase alternating current, like the single phase, 
retains the indispensable quality, for long-distance trans- 
mission, of being transformable from low to high voltage 
for transmission, and from high to low for use at its des- 
tination. 

In the large number of electric-mining plants installed 
in the Rocky Mountain district during the past eight 
years, the following systems have been tried: 

Direct current, moderate voltage (500 volts or less). 

Direct current, high voltage (900). 

Direct current, using several generators and motors in 
Series. 

Single-phase alternating. 

Two-phase alternating. 

Three-phase alternating. 

Table II. gives a list, which is believed to be complete 
and correct, of all electric-power plants for mining and 
ore-reducing purposes in this district, showing in detail 
the number, kind and.capacity of the machines installed 
and the distance of transmission. a ¢ 


Electric Mining Machinery. 


As will be seen from an examination of the appended 
list of plants, electricity is being applied to the operation 
of every kind of machinery used in mines, : 


TABLE I.—Cost of Copper (at 14 cts. per Ib.) Required to Transmit 1 K-W. Various Distances with 10% Loss in Line. 
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Miles. 
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Hoists.—The first application of electric power, and one 
of the simplest, was to hoisting; the rotary motion of the 
electric motor being easily adapted to this work. Most of 
the earlier machines consisted of street-car motors, geared 
to flat-friction or V-friction hoists. This type is very 
satisfactory for small or medium-sized machines, as the 
friction-gear is an assistance to the motor-controller in 
smooth starting. 

For large hoists a positive geared motor is more relia- 
ble; but it is desirable to interpose a friction-clutch or 
equivalent device at some point between armature and 
drum, as a safeguard in case of excessive strain on the 
gearing, caused by the inertia of the armature when the 
drum is stopped by a too sudden application of the brakes. 
Mr. D. W. Brunton, of Aspen, has designed a slipping- 
pinion, which is used on the electric hoists in mines un- 
der his management, and serves this purpose admirably. 

The choice of the best kind of motor depends considera- 
bly on the size of the hoist, its location, and the nature 
of the work. For an unbalanced hoist of moderate size, 
especially if placed underground and exposed to dirt and 
water, the iron-clad series-wound street-car type is well 
adapted, as it is strong, well protected and designed to 
stand heavy work on intermittent service. In this motor, 
efficiency, low heating and absolute freedom from sparking 
are to some extent sacrificed for compactness and light- 
ness. For large hoists, which are generally located in 
comparatively clean, dry places, and, if over-balanced, 
work almost continuously, hoisting and lowering, and in 
which high efficiency is more important than in small 
hoists, the stationary type of motor is usually preferable. 

The speed-controller is one of the most important feat- 
ures of an electric hoist. On most hoists a variable resist- 
ance in armature-circuit is employed; and by making this 
resistance sufficiently high, a perfectly smooth start may 
be obtained, even with slack rope. The most satisfactory 
rheostatic controller, especially for heavy work, is one in 
which the resistance is cut in and out by a cylindrical 
switch with magnetic blow-out, which avoids the trouble- 
some effect of arcing at contacts, when the current is 
broken. In some cases it is practicable to use a double- 
motor equipment, with series-parallel controller, such 
as is now employed almost exclusively in street-car work. 

By overbalancing a hoist, making the counterweight 
equal to the dead load plus about half the live load, the 
work in hoisting and lowering can be made approximately 
equal, and the maximum current and size of motor can be 
reduced to considerably less than half of what would be 
required for doing the same work with an unbalanced 
hoist. This principle is used in the electric hoists at the 
Free Silver, Alta Argent and Della S. mines at Aspen, 
and the Silver Lake mines at Silverton, and will doubt- 
less be employed more generally in the future than in the 
past. 

The Alta Argent hoist, in addition to being overbal- 
anced, is arranged in a novel manner. The hoist, with its 
motor, is placed on a substantial platform above the head 
of the incline, and is out of the way of the operator, who 
is located, with the controlling levers, just below the hoist 
and on the level where the cars are run off. This gives 
more room for handling the cars as they are raised, and 
enables the hoist-operator to do this work, 

The largest electric hoist in the world is on the Free 
Silver shaft at Aspen, Colorado, It is an overbalanced 
double-reel, flat-rope hoist, equipped with a 100-K-W. 4- 
pole motor, capable of developing 120 HP. continuously 
and 150 to 175 HP. intermittently. An auxiliary 60-HP. 
motor, ordinarily doing other work, is arranged so that 
it can be geared to the hoist counter-shaft and assist the 
large motor if necessary. Each reel has 1,500 ft. of 
4% %-in. flat rope, weighing 2% Ibs. per ft. The cage 
weighs 1,375 Ibs, bucket and ore (hung from cage in 
sinking) about 2,400 lbs., car and ore about 3,500 Ibs., 
and bailer, containing 111 cu. ft. of water, about 9,000 
lbs. Two counter-weights are used, the one for cage and 
bucket weighing 2,450 lbs., and the one for cage and car 
2,675 lbs., the two being combined when bailing. Two 
armature-pinions are provided (the motor sliding on 
rails), one for ordinary hoisting giving a speed of 600 ft. 
per minute, and the other for bailing at 1,000 ft. per min- 
ute, which, with the maximum load of about 10,000 lbs. 
(bailing), would require over 3800-HP. net, exclusive of 
friction in gearing and rope, were it not for the overbal- 
anced arrangement. Actual tests have shown that the 
average current consumed in hoisting with the counter- 
weight is only about one-third of the amount required 
when the hoist is unbalanced. 

Pumps.—The electric pump presents a somewhat more 
difficult mechanical problem than the hoist, on account of 
the conversion of rotary into reciprocating motion, and 
the importance, in most cases, of compactness and pro- 
tection of the motor against water. That the problem 
has been satisfactorily solved, however, is proved by the 
large number of electric pumps of various kinds and sizes 
in successful operation. 

Duplex and triplex pumps, both vertical and horizontal, 
are suitable for operation by electric motors. For small 
pumps, where plenty of space is available, a belted motor 
affords the cheapest arrangement and gives satisfactory 
results. In the majority of cases a geared pump with mo- 


tor on the same base is best. Both spur and worm-gears 
have been used successfully, various devices being em- 
ployed with the latter to neutralize the thrust. In the 
Virginius 70-HP. pump, the armature-shaft carries two 
worms, one right and one left-hand, working into two 
gears which mesh into each other. In the 15-HP. pump 
in the same mine, the armature is placed vertically, and 
its weight approximately offsets the thrust. In most of the 
electric pumps made during the past few years, spur-gear- 
ing has been used, and with good results, 

The sinking-pump is the most difficult to design, on 
account of the small space available for the motor, and 
the necessity of enclosing it in a practically water-tight 
case; but numerous successful pumps of this kind have 
been made and installed. The three-phase induction- 
motor is especially adapted to this work, and it has no 
brushes or moving contacts, and the wires can be carried 
through water-tight bushings in the case to the stationary 
terminals on the field, 

Speed-control is an important question in electric pump- 
ing. Where waste of power is unobjectionable, a rheostat 
in armature-circuit is suitable. If high efficiency is im- 
perative, and the required variation in speed is not great, 
it may be economically accomplished by varying the 
field-strength of the motor, cither by commutating a sec- 
tional field or by the use of a rheostat. When the gen- 
erator supplies nothing but the pump, an excellent method 
is to vary the generator-voltage by changing its speed or 
field-strength, or both. In some cases a water by-pass 
can be advantageously used. In others it is best to pump 
at full capacity intermittently. The most suitable method 
is a matter of judgment in each case. 

Blowers.—The running of blowers and exhausters is an- 
otter simple operation, the motor being either belted, 
geered or direct-connected to the blower-shaft, Smail out- 
fits of this kind, plaged at various points throughout the 
mine, run continuously with very little attenticn, and af- 
ford the mest economical and satisfactory ventilation— 
far superior to the vitiated air that has passed through 
air ccmpressors and drills, 

Percussion-Drills.—To obtain with electricity the rapid 


reciprocating motion with varying stroke and necessary 
elasticity required in a pereussion-drill, and at the same 
time get a machine that will stand unlimited abuse, has 
been the hardest problem in the mining field that the elec- 
trician has had to solve. 

Two general methods have been followed. One employs 
the ordinary rotary motor, connected to the drill by a 
flexible shaft and producing the oscillatory motion by 
cranks, cams, levers, springs and similar devices. The 
other uses the solenoid principle, the plunger being moved 
back and forth within two solenoids, placed end to end, by 
currents sent through the two alternately, these currents 
being shifted automatically at the driil or generator—gen- 
erally and preferably at the latter, 

The solenoid type of drill is the only one that has been 
used commercially and successfully in this country. These 
drills were tried in several mines in Colorado and else- 
where about four years ago, but were only partially satis- 
factory. The principal defects were lack of pulling-power, 
heating of solenoids, unsoldering of connections and 
breaking of drill-chucks, due to the crystallization of the 
bronze of which they were at that time made. These de- 
fects have been remedied by better electrical and me- 
chanical design of solenoids and connections, and the 
adoption of an all-steel plunger and chuck. The im- 
proved drills have been used successfully for some time 
in quarrying and tunneling in the East; and a few plants, 
as shown in the table, have recently been installed in 
mines in this vicinity, the operation of which will throw 
much light on the exact value of the dril! for mining use. 

Diamond Prospecting Drills.—In contrast with the per- 
cussion drill, the rotary diamond-drill is more easily and 
satisfactorily operated by an electric motor than by any 
other power, not only because the rotary motion of the 
motor can be applied directly to the drill, while the recip- 
rocating motion of a steam or air-engine must be con- 
verted, but also because the former is much steadier than 
the latter, and causes less wear and breakage of carbons. 
Moreover, the transmission of power into a mine by elec- 
tricity is more economical than by steam or air, and the 
electric drill, with its wires, can be more conveniently 


TABLE II.—LIST OF ELECTRIC-POWER PLANTS FOR MINES, MILLS AND SMELTERS IN THE ROCKY 
MOUNTAIN REGION. 


Abbreviations: DC.,. direct-current; SP., 


single-phase alternating current; 2P., 
8P., three-phase alternating current; Dr., special alternating drill current. 


two-phase alternating current; 


Note. —Percussion drills are classed, for convenience, aS motors and nominally rated at 5 HP, each. 
a =e) C= e 
gaa, of = sae ° 
Location. Name. Bl ea ENT cas pee meee Total 
2 ssi sda aS §8S 
Sensei ene 2A es i motors.— 
by mead owe om ® On No. HP. 
Colorado. Central Stations. nA a > oO 
Aspen. .oswancs People’s Light and Power Co. .......eseeeeeeees Det os 500 500 400 
Roaring Fork Electric Light and Power "Co.. DC. 3.5 500 500 545 es 
Mines and Mills. 
ALLAMATSOnte MinGiccdmesuinciietecemesseesssecas DO, 500 500 Bier De 25 
PSBON MING iete noo et ameeenaceee A DC. 500 500 Ege 3 56 
Aspen Mining and Smelting Co.... DC. 1.5 500. 500 80 i( 69 
Bimetallic Mining Co. .........+- ° DC, 0.5 500 500 15 2 5 
Bushwhacker Mine ........ 5 or - SASeoupoae DC. 500 500 aie 2 11 
Delis Sie MANG, Sera ccisl ala cernaltamsdiate coves Bete iere DC, 500 500 Sei. 36 4 130 
PUTA MtS VINO... ce cies sieie situs ee sere a's Re cidiglalsalsvsis/e DC. 500 500 are 3 95 
Mree Silver Shaft o.....c.ccusces Deetas sain: astshersie’« DC, 500 500 wee 3 183 
TGRSGGA we. 3. [5 where. Sor DOSE ES wel cbiaint es oa DC. 500 500 an 2 6 
Mineral Farm Mine ............- Metis, sess siatwiece DC. 500 500 Arie 3 11 
Smuggler Concentrator ........eeeee eee eee eees DC. 500 500 stare 1 110 
Taylor & Brunton Sampler . DC. 500 500 WAR 1 35 
Central... .0.<.-Qmmcontucky Mine ...icc-ccssseus Dr. 01 220 220 45 1 5 
Creede..... pra he York and Chance Mining Co. ..........+.. DCG, 2 5OO 500 100 2 84 
Denver -Omaha & Grant Smelting Co. .......5-s+eeeeees DG; 0.1 500 500 100 4 86 
Florence... FS - “Metallic Extraction Co. ....-cscssdcees Sone tee DC. 0.8 500 500 55 1 30 
Gilman.... -Gilman Electric Light and Power I) Aenea DC. 0.5 500 500 45 “= ae 
Belden Mine ..... dig) ere afer» aera ees Detetat seh ot bre age deena es ale sf 20 
Leste Meares Di ITI Or) airs 0. 4.0'es 0.0. om «sia nientiaiaials oie oe veins DC, 0.3 110 110 40 af 3 
Manitou ..Wilson & Jackson, “Colo. Springs W.-W. Tunnel. 3P. 8 3,600 3,600 15¢ 1 7D 
Ouraie neces Caroline Mining Co.2. ecole a lars DC. 4 900 900 600 11 514 
American Gold Mming Co. ......... DC. 2 500 500 60 3 90 
ROUSGi i scate ere ttere Colorado Fuel and Iron Co,. ...... DC. 0.5 500 500 100: 6 300 
San Bernardo’..San Bernardo Silver Mining Co DC, 0. 250 250 6 1 5 
Silvertone, cower siiver-Lake Mines .......ccccen dec ses steerer see SP. 3 2,500 2,500 300° 8 326 
Telluride........Central Station—Telluride P’r Transmission Co... 2P.4 15 500 10.000 1,500 mo 
Supplying following: 
Columbia-Menona Gold Mines Co. ........+-.. ney ejete 3 120 
San Miguel Concentrating and Mining Co,Bear 
reek Mill (at present). . ag. imc cc ren ec creses = 4 80 
EKO US CTOGK: MII (2) sini « sino ieteiteters 0/0 c/s0\ slelalelate : zs 1 50 
Smuggler Union Mining Co. ........-+eeeeeee bis ofa teh cere A 5 190 
Tomboy Gold Mines Co. ......-+seeeee cues see ie sae efibe vee 5 190 
Tin Cupane Brunswick Mining and Milling Co. Re DC. 0.3 250 250 9 1 8 
Tomichi.. ...-Magna Charta Silver Mining and Tunnel Co.. DC. 0.4 500, 500 90 an ~ 
Pee MING) ore eel yiercis aa ietercieteitie sw 10 sis 5.0. © tele (ciel DC. 0.4 500 500 Be: 38 56 
Victor..........Columbine-Victor Deep Mining and TunvelCo.,. Dr. 0.2 135 135 35 3 15 
Cripple Creek Gold Tunnel Co. ........sseeeees Dr. 0.1 135 135 12 3 10 
Goleonda Gold Mining and Milling Co........... Dr. 0.1 135 135 12 2 10 
Ward, cds cseccan Chicago & Colorado Mining and Milling Co..... 3P. 0.8 440 440 75 2 25 
Tdaho, 
Burkes asin ds ser Consolidated Tiger & Poorman Mining Co........ DC. 15 1,200 1,200 350 2 450 
Wardner. .. Bunker Hill & Sullivan Min’g & Concent’g Co.... DC. 0.3 500 500 25 2 30 
Montana, 
Anaconda....... Anaconda Cop. Min. Co. (Electrolytic Cop. Rfnry) DC. .. ie 1,970 he 
0 woe Jar 2 40 
Bannock POGMAMTEC EINE WOLF o: «)3) ate che ool open aitetsisie. crs areie wie DC 500 500 100 4 130 
PULL: nics nse ney .Virginius Mine (Power from central station).. Dea See 500 500 St 1 5O 
CHrpini vs ease Helena & Livingston Smelting & Reduction Co.. DC, 2 500 500 485 4 555 
Great Falls......Boston & Montana Cons. Cop. & Silver M. Co.. DC Data unobtainable. 
Utah. 
Castle Gate.. St apa Walley (Coal (COs cee nene saat 9 eh elomemntors DC. 1.3 500 500 248 4 190 
Scofield... . -Pleasant Valley Coal Co. ...... DC, 1 500 500 124 3 185 
Green River. .Bennett Amalgamator Mfg. Co.°. DC, wie 500 500 100 4 78 
Park City......Ontario Silver Mining Co. ......seessceescecvee SP. 6.5 2,500 2,500 150 4 70 
Wyoming. 
Rock Springs...Union Pacific Coal Co. ...-ssesesvees acatetaNry ‘ DC. 2 500 500 62 1 60 
MOT A atiacts te vate bitdlviclctas sets aisle ele Mareiiie eins seelw 6 ae cas 6,088 1385 4.816 
1(Trout Lake.) “Virginius Mine and Revenue Tunnel and Mill. *To be duplicated. ‘Formerly single phase. ‘(For 
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moved from place to place than the steam or air-drill 
and pipes. On account of these advantages the electric 
diamond-drill has become a favorite wherever current 
can be conyeniently obtained. 

Coal Cutters.—Electricity was successfully used for coal- 
cutting even when the direct-current motor was the only 
kind available. The application to the chain-cutter of 
the three-phase, induction motor, without commutator, 
collector or brushes, and avoiding all possibility of spark- 
ing, has produced an almost ideal machine for this work. 
Another valuable characteristic of the induction-motor 
for this kind of service is the fact that, when overloaded 
beyond a certain limit by striking a hard stratum or by 
sticking of the cutter, it stops, thus relieving both motor 
and machine from excessive strains. These coal-cutters 
are being rapidly introduced in the East, but have not 
yet been used in this part of the country. 

Locomotives.—Hlectric haulage in mines, under ordin- 
ary conditions and where distance and tonnage are not too 
small, is without much question superior to any other 
system available. It is more flexible than rope-haulage 
and more economical than mules or compressed air. 

Mine-haulage is similar in most respects to street-rail- 
way service; but the locomotives must generally be 
adapted to narrow gage, the motors should be better pro- 
tected, the speed is slower and the weight on driving- 
wheels greater. 

The series-parallel controller, now so widely used in 
street-car service, which throws the motors in series for 
starting and slow speeds, and in parallel for higher 
speeds, is not so suitable for a mining-locomotive, for the 
reason that the slipping of one pair of wheels (which is 
more liable to occur than on a street-car, the load being 
behind the locomotive and the rails being more slippery) 
increases the speed of the motor on that axle, raises the 
counter-electromotive force and cuts down the current 
through both motors, if in series, thus reducing the power 
of both. For this reason some form of rheostat-controller 
is generally used. The essential requirements in a mining- 
locomotive are compactness, strength, simplicity, conven- 
ience of handling and especially durability and freedom 
from repairs. 

Placer-Mining Machines.—Electric power has been very 
satisfactorily applied to the operation of placer-mining 
machines, several motors being employed to run the 
different parts of the dredge and gravel-treating appara- 
tus. One motor generally raises and lowers the dipper; 
one forces it into the bank; another works the turn-table 
for depositing the gravel in the hopper; and a fourth 
operates the cylinder, tailings-carrier, amalgamator, etc. 
All of these motors are supplied by a generator located at 
any convenient point. The peculiar adaptability of elec- 
tric motors to such work is evident; in fact it would be 
difficult to operate such a machine in any other way. 

The Bennett Amalgamator Manufacturing Co. is oper- 
ating a plant of this kind for the South Park Mining 
Co. at Green River, Utah, and the Gold Dredging Co. 
has a similar installation at Bannock, Montana. 


Electro-Metallurgy. 


Copper-Refining.—The principal application of elec- 
tricity to metallurgical operations in this part of the 
country is copper-refining, which is carried on extensively 
at Anaconda and Great Falls, Montana. The plant at 
Anaconda consists of eight electrolytic generators, ag- 
gregating 1,870 K-W., and its capacity is 125 tons of 
refined copper per day, the average output being about 
100 tons per day. They also have a 100-K-W., 110-volt 
power generator, supplying two 25 HP. locomotives and 
three traveling cranes, for handling and transporting ma- 
terials and product. 

The commercial success of this process is too well es- 
tablished to require discussion. Its economy is princi- 
pally a question of the cost of power and the scale on 
which operations can be conducted. 

Gold and Silver Extraction.—Electricity has been ap- 
plied as an auxiliary in various processes for the treatment 
of gold and silver ores by cyanide, chlorination and amal- 
gamation. While some of these processes are based 
solely on the faith of the inyentor that a current of 
electricity sent through his mixture will in some mysteri- 
ous way produce results that he cannot otherwise obtain, 
others undoubtedly possess merit, as they are founded 
on well-established laws of electro-chemical action. These 
processes are usually conducted with considerable secrecy, 
and it is impossible to give any reliable data as to the 
actual results accomplished or the economy of the opera- 
tions. There is reason to believe, however, that, with 
the proper combination of chemical, metallurgical and 
electrical knowledge brought to bear upon this subject, 
good results may be expected. 


Future Development. 


During the past eight years and principally in the last 
four years, 52 distinct companies in the Rocky Mountain 
district alone have installed electric-power machinery for 
mining and ore-reducing purposes, comprising 62 gen- 
erators, aggregating 7,988 K-W., and 135 motors, aggre- 
gating 4,816 HP., operating every variety of mining and 
milling machinery. 

Electric apparatus, formerly regarded as delicate and 
peculiarly subject to break-downs, has been brought to 


such a degree of perfection that depreciation and repairs 
may be considered as less on this than on almost any 
other kind of machinery. 

The multiphase high-voltage system has brought nearly 
every mining district within economical reach of water- 
power. The induction-motor, without commutator, col- 
lector or brushes, is the acme of simplicity and durability. 
Electro-metallurgical operations are increasing and give 
promise of success. Under these conditions it may be 
safely predicted that during the next five years much 
greater progress will be made, and the application of 
electricity will become one of the most attractive and 
important features of mining economy. 

a 7 


SOME NEW DESIGNS IN POWER RIVETING MACHINERY. 


The half-tone cut herewith shows a new form 
of bridge riveter recently placed on the market 
by Mr. Chester B. Albree, of Allegheny, Pa. The 
peculiar feature of this riveter is the means by 
which the power is transmitted from the air 
cylinder to the ram. On top of the ram is a roller, 
on which rests the inclined arm or lever shown in 
the cut, which is pressed down by the roller at the 
end of the link to which is connected the pitman 
or connecting rod, driven by the trunk piston. A 
toggle joint motion is thus secured, which gives 
the greatest pressure at the extreme end of the 
stroke. The yoke of the riveter is of cast steel, 
of 60,000 Ibs. tensile strength. The working parts 
are of hardened steel. The cylinder is provided 
with an automatic cushioning device and the 
valve is perfectly balanced. The machine will 
balance either horizontally or vertically by the 
trunnions. The yokes are made of different depths 


A NEW PORTABLE RIVETER FOR BRIDGE AND STRUC=- 
TURAL WORK. 


Designed and Built by Chester B. Albree, Allegheny, Pa. 


to suit different classes of work, 26-in., 36-in., 60- 
in. and 70-in. The cylinders are made either 10 
ins. or 14 ins. diameter, as ordered. Mr. Albree 
has also patented an ingenious column riveter for 
work in contracted spaces where the ordinary 
power riveter cannot be used or is used only with 
difficulty. The accompanying cut shows its me- 
chanism. 

Hither of the above machines are built to op- 
erate with compressed air; but can be built for 
steam or hydraulic pressure where desired. Sta- 
tionary riveters for heavy work in boiler and tank 
shops are also built with operating mechanism, 


similar to that shown on the other machines. The 
durability of these machines has been tested by 
their use for some nine months in the structural 
iron works of Mr. Albree, where it has given the 
best of satisfaction. 
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STEAM BOILER PRACTICE IN EUROPE. 


Circular No. 5 of the Steam Users’ Association, 
Edward Atkinson, president, contains the report 
of Mr. R. 8. Hale of his visit to Europe to study 
European boiler practice. The following table, 
prepared by Mr. Hiller, of the National Boiler In- 
surance Co. of Manchester, is given in the report: 


Per Cent. of Boilers of Various Types Used in Europe. 
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Lancashire & similar types. 38.0 4.7.» Bouin VID * 

Cornish and similar types. 23.7 8.2 15.3 40.8 * 
Extern’ly fired cylindrical!’ 6.8 57.3 14.8 15.5 41.0 
= “  multitubul’r .. 13.4 5.2 3.5 7.5 
TJOCOMOLTLV.C wetenmicleyels erates 11 Bil LES 5.7 10.5 
Small (verticals) 2 sien eo « 16.6 3.6 5:0. 135 6.1 
Water tubes ci ccs ce sve 1.8 Del 4.6 1.4 3.8 
Other; tyPes iste ctsce ethos 2.1 2.0) Qi Does 1.4 
UG 1) PAIS Ai Ss HAR oe 100.0 100.0 100.0 100.0 100.0 


*Lancashire, Cornish and similar types, 29.7. Including 
elephant. 


From Mr. Hale’s comments on the several styles 
of boiler used we extract the following: 


The standard type of boiler, with the exception of 
France and the Province of Elsass in Germany, was de- 


Portable Riveter for Work on Columns. 


cidedly the internally fired flue boiler known as the Lan- 
cashire when it has two flues, and the Cornish when it 
has one. The Lancashire boiler is generally about 30 ft. 
long by 7 ft. 6 ins. in diameter. The two internal flues 
are about 3 ft. diameter, and the grates in them are gen- 
erally 6 ft. long. Galloway, or cross tubes, about 6 ins. 
diameter are often placed in the tubes back of the bridge 
wall, five to each flue, but this is advised against by some 
of the best authorities. The gases after 
leaving the furnace tubes pass under- 
neath the boiler to the front, then back 
along the sides to the underground flue. 
Such a boiler would have 36 sq. ft.. of 
grate surface and about 1,000 sq. ft. of 
heating surface, giving a surface ratio of 
28. When built for 160 lbs. steam pres- 
Sure, it costs about $2,500 in England, and will deliver 
easily 6,000 Ibs. steam per hour. At this rate it is not 
very economical, but if used at a lower rate or in con- 
junction with an economizer it is as economical as any 
type of boiler. It is a boiler that is very easy to keep 
clean since every portion of the surface inside and out- 
side is of easy access. 

The Cornish boiler is exactly like the Lancashire, ex- 
cept that it has only one furnace tube. This single tube 
is in England placed in the center, in Germany it is placed 
to one side with the idea of improving the circulation. 
It is nowadays rarely built except for small plants, so that 
the average Cornish boiler is probably considered older 
than the average Lancashire. 3 

In France and in Elsass, Germany, the type of boiler 
known as the ‘‘elephant’’ is the standard. This is classed 
under the head of externally fired cylindrical in Mr. 
Hiller’s table. It is not as regular in size or proportion 
as the Lancashire. ‘The upper shell is generally from 20 
to 30 ft. long and some 5 ft. in diameter. The two lower 
shells called ‘‘bouilleurs’’ are about 2 ft. diameter. They 
have one and sometimes two connections to the main 
shell. This boiler has the advantage of allowing a very 
large grate surface, an important consideration with the 
poor coals in use on the Continent. 

In boiler construction I judged the English workman- 


Ll 


October I, 1896. 


ENGINEERING NEWS. 


213 


er eS eee eee ps he SS PSS 


ship to be fully equal to our best. In England ‘no punch- 
ing is allowed; the plates are always planed on the edges 
and then drilled in place. Steel is being used almost ex- 
clusively in England; iron is still preferred in some 
places on the Continent. 

The internal flues in the Lancashire boilers are gen- 
erally welded along the longitudinal seam, and the cross 
or Galloway tubes are frequently welded in. I did not 
‘hear of any cases of welding the boiler-shell itself. The 
flues are occasionally made corrugated in various ways 
as the Fox, Purves, and other patents. My impression 
was that these were considered better, but that most 
frequently the improvement did not warrant the expense. 
The steam pressures, of course, varied from plant to 
plant. I should judge that if 140 to 150 lbs. was con- 
sidered a standard for a new mill in America, the cor- 
responding practice would be 200 Ibs. in Eng- 
land, 180 in Elsass, and 140 to 150 in Belgium and Ger- 
many. In all countries I found occasionally higher pres- 
sures than the above, and, of course, the immense ma- 
jority were lower. 

Economizers. 

The use of economizers is more general in Europe than 
in America, and the type known as the ‘“‘Green,’’ now 
made by several good firms, is the standard. Occasionally 


on the Continent one of the bouilleurs of the elephant - 


boiler was used as an economizer. The most general 
practice was to put one economizer for each battery of 
boilers, making the economizer heating surface and the 
boiler heating surface the same. In Belgium, however. 
they were recommending one small economizer to each 
boiler. Scrapers are used to keep the fire surfaces clear 
of soot. The water surfaces are subject to scaling if the 
water be bad, and it is chiefly in the bad water districts 
that economizers are hot used, though they are not mtvh 
if any, worse in this respect than water tube boilers. 
But when the economizers are taken oUt the heating sur- 
face of the boilers must be more than doubled to get th> 
same econoriy, 
Heat Storage: 

An advantage claimed for the Lancashire boilers aiid for 
the econcmizers was that the large amount of hot water 
in them afforded a reserve of heat for a sudden call. An 
interesting application of this principle were the feed tor- 
age and the steam storage systems of D. Halpin, Esq.. 
Lourdon. The first is applicable to all plants and consists 
in providing tanks in which the feed is heated to the 
steam temperature by steam trom the boiler during light 
demand, so that during the heavy demand the feed water 
is supplied hot (360° F.) instead of 100° or 200°. The 
steam storage consists in having very high pressure boil- 
ers, which pressure is reduced at the engine. Water 
is heated to boiler pressure during light load and stored in 
tanks, and during the heavy load expands into steam and 
relieves the demand of the enginés on the boilers proper. 
The steam storage system did not impress thé writer fav- 
orably. If you are going to go to the expense of high 
pressure boilers anyway, then it seems to him that you 
will be as apt to save coal by using high pressure steam at 
your engines as by reducing the pressure in order to 
equalize the load on the boilers. But the feed storage 
system, particularly where economizers are not used, 
seems a very practicable method of reducing the net first 
cost by a few per cent. (the boiler plant saved would 
cost more than the feed storage), and at the same time 
probably increasing the economy. Both the feed and steam 
storage systems are especially available with bad water. 


Superheaters. 

The use of superheated steam is very much in the air 
all over Europe, and in Hlsass (Alsace) it is fairly general, 
about 500 superheaters being in use. There has never 
been any doubt that it saved from 10 to 20% of coal, but 
the difficulty has been in the lubrication of the engine 
eylinder and the keeping the large number of superheater 
joints tight. The Schwoerer superheater, which is much 
used in Elsass, consists of a small number of very heavy 
ribbed cast-iron pipes placed in a very hot portion of the 
flue, as, for instance, between the tubes and the drum of 
a Babcock & Wilcox boiler. The cast iron is made thick 
enough so that it may become red-hot without injury, 
and by being in the hot portion of the flue only a small 
superheater is required. The trouble with lubrication is 
overcome by using a high grade mineral oil. In England 
and on the Continent, several forms of superheaters using 
thin steel pipes were under test. I did not hear of their 
sale in any. number as yet. Tle superheaters are also 
Placed above a separately fired furnace in some plants. 


Grates. 

The grates ir ordinary use did not noticeably differ 
from those in use in America. In Germany some of the 
under-fired boilers were provided with grates that inclined 
downwards to the rear as much as a foot or a 


foot and a half, which was thought ‘to be easier 
for the firemen and to give better combustion. The 
ash-pits of these boilers were unusually deep. The 


coal is frequently very soft and bituminous, but 
in their internally fired boilers they had no trouble 
from heving the furnace top only 18 ins. or less from the 
grates, in fact the Lancashire boiler enjoyed a_ better 
reputation for smokelessness than many others, 


Mechanical Stokers, ~ 


In England several forms of mechanical stokers were 
in use, perhaps over one-quarter of the boilers being 
equipped. They may be divided into two general classes, 
the coking and the sprinkling  stokers, The coking 
stokers feed the coal at the front where it cokes and is 
then carried to the rear by the reciprocating motion of 
the grate bars. The Vicars stoker is the best known cf 
the class. It is represented in this country by the 
Roney, Wilkinson, Murphy, Brightman and _ other 
types; the chief difference being that on account of the 
internally fired bcilers the Vicars grate bars are level 
The sprinkling stokers throw the coal over the grates 
by means of revolvirg or csciJlating shovels; but they 
generally use as well a reciprocating motion of the grate 
bars to carry the askes to the back end. The Bennis 
stoker is perhaps the most widely used of this class, bu: 
there are several good firms whe make stokers of each 
class. 

Opinion is, of course, widely divided on the merits of 
mechanical stokers. What seemed to the writer to be the 
general drift of opinion of those best fitted to judge, 
was as follows: No stoker absolutely prevented smoke, 
but both types very largely diminished it. In this respect 
the coking stoker had a decided advantage over the 
sprinkling. Neither stoker kept up the steam pressure 
on a sudden call as well as hand firing; in this respect 
the sprinkling stoker was considered to act more quickly 
than the coking. 

The sprinkling stoker was being sold at about three- 
quarters the price of the coking. The cost of the Vicars 
stoker was about $500 for two stokers, each 2 ft. 9 ins. 
or 5 ft. wide and 4 or 5 ft. long. 

The opinion as to whether the stokers saved coal was 
evenly divided. The most general reasons for their adop= 
tion were the diminution of smoke, the smoke laws 
being very strict in England, and the use of a cheaper 
fuel, The use of a cheaper fuel undoubtedly saved money, 
but when compared on the same grade of fuel the best 
opinion, so far as the writer could judge, was that they 
Saved some coal, but not enough to show a net saving 
after paying the interest and repairs. The Saving in 
labor was not generally considered and did not amount 
to very much in small plants, or in plants where no coal 
handling devices were adopted. The use of stokers and 
coal handling appliances together was thought to. save 
about one-third of the boiler room labor in large plants. 


Dust Firing. 

In Germany grinding the coal to a powder and blowing 
this dust coal mixed with air into a hot combustion cham- 
ber was a method that was being experimented on in 
several plants and was meeting with considerable favor. 
The ‘‘Wegener’’ process is used in England; the “Camp,”’ 
the “‘Schwartzkopf,’’ and others in Germany. Fig. 10 
shows one of these arrangements. The fine dust (almost 
as fine as flour) is; however, not only a very dirty stuff 
to handle but is also exceedingly liable to spontaneous 
combustion, and the problem of grinding and storing it 
had not yet been commercially solved so far as the ob- 
servation of the writer went. 


Boiler Fittings. 


In boiler fittings several differences were noted. All 
fittings were noticeably heavier and stronger than with 
us. The use of spring-loaded safety valves is looked on 
as yet with a great deal of distrust, and those in most 
common use are the lever valve and also the dead-weight 
valve. 

The use of try-cocks has been entirely given up in 
every plant that I visited and two gage-glasses are used 
instead, having been found not only neater but safer. On 
the Continent one glass and a mechanical lever indicator 
were sometimes used. 

The dampers on the smoke flues are almost always of 
the sliding and not of the butterfly type. This may be 
because the flues are almost always underground. The 
dampers are always regulated by hand, damper regulators 
being practically unknown. Forced, induced, steam-jet, 
and other artificial drafts are no more and no less in use 
than with us; that is they are not infrequent in special 
cases where the ordinary draft is insufficient, but they 
are in no sense general. 

The use of guards on the water-gages is very common 
to prevent pieces of broken glass from injuring the fire- 
man. This is peculiarly necessary since in most of the 
foreign boilers the water glasses are on a level with the 
fireman's face. 

Pipe Covering. 

The average quality of the boiler and pipe coverings 
did not seem to the writer as good as those in general use 
in this country. Occasionally he saw wood and even rope 
covering on high pressure piping, some of which was 
already distinctly charred. Some plants, of course, had 
very good coverings, and there was a custom of covering 
the top of the boilers very thickly with some cheap co, - 
ering with the result that nine times out of ten the space 
over the boilers was noticeably cooler than it is in 
America. 

Chimneys. 

In regard to chimneys the variety of sizes and of theo- 

ries is just as great as it is here. The few of which the 


writer obtained both the dimensions and the amount of 
coal they were intended to burn were larger than those 
given in the tables in American books of reference for 
the same capacity. This may be because in England they 
lay a good deal of stress on a good draft as an aid in 
smoke prevention, and the English laws are very strict 
as to smoke. Brick is almost universal, iron stacks 
being used only in very exceptional cases. 


Boiler Operation. 


The admission of air above the fire either at the door 
or at the bridge was used occasionally. The opinion was 
very general that this diminished smoke. As to economy 
of coal, authorities were divided, but the general drift 
was, that this admission of air resulted in a slight loss. 

Boiler surfaces seem to be kept cleaner than is the 
general practice here. In some places they run the 
boilers until the specific gravity of the water is 1.005, 
then they blow out and clean the boiler. In England 
they use soda, lime and potash in the boilers, according to 
the impurities, and on the Continent they are also be- 
ginning to know about the advantages of kerosene. Puri- 
fying plants to take the impurities out before the water 
enters the boiler are not infrequent but are hardly con- 
sidered a complete commercial success as yet. A little 
water is generally blown out once or twice a day just as 
with us, and in mills the fires are banked at night. In 
electric stations the custom was very general to let the 
fires go out when they were not needed. Several plants 
gave us the result of experiments on the cost of banking 
fires. Reducing these to 24-hour days and to equal grate 
areas they run about 40 lbs. per 24 hours per square foot 
of grate. 

The opinion as to the practice of letting the steam pres- 
sure off the pipes when the load was off was divided. 
On the whole it was in favor of the practice, although 
some plants said they had tried it and had found the 
cost of repairs to more than balance the saving in coal. 

Boiler Testing. 

Boiler testing is in some respects more advanced than 
it is with us, chiefly in that they attempt to tell where all 
the heat supplied goes to and thus to determine the rea- 
sons of good or bad performances. 

The bomb calorlmeter, in one or the other of its va- 
rious forms, Mahler, Donkin, etc., is considered the only 
accurate means of determining the heat value of a coal, 
though the method of analyzing coal and using one of 
the numerous modifications of Dulong’s formula is quite 
often employed. Yhe Thompson and other calorimeters 
of that type are not considered in the least available for 
practical work. It was the custom to correct the results 
of the’ calorimeter for the latent heat of the H.O formed 
from the hydrogen in the coal, or, if using the formula, 
to assume that the hydrogen was burned to steam and not 
to water. Coal tests are, of course, compared on the 
evaporation per pound of coal, boiler tests were generally 
compared on the evaporation per pound of coal ‘‘pure 
and dry,’’ dry referring, of course, to the moisture correc- 
tion, pure to a correction of the earthy matter contained in 
the coal, but not allowing any correction for the unburned 
coal in the ashes. Occasionally, however, pure and dry 
meant exactly the same as our “‘combustible.’’ In deter- 
mining moisture in steam they are as far behind us in 
their general practice, with the exception of a few of their 
best engineers, as they are ahead of us in the analysis of 
the gases. Fortunately at the high steam pressure now 
in vogue the priming is generally a negligible quantity 
so that their results have not been affected. 


Boiler Economy. 


In boiler economy I could not see that they were either 
ahead or behind us; they get from 60% to 80% of the heat 
in the coal, according to the air supply and evaporation 
per square foot of heating surface. None of their engi- 
neers had ever found any combustible gases in the chim- 
ney, except occasionally a little carbonic oxide. Most of 
their tests, however, left some zero to 15% of the heat 
unaccounted for, which may be radiation or error. Some 
said one, some said the other. No one had experimented 
as to why it is harder to supply the right amount of air 
to one kind of coal than to another, though they had all 
gone as far as to realize the immense importance of the 
air supply, as.compared with any other factor in boiler 
economy, and also to realize and to experiment on the 
amount of air that leaks through the settings of some 
types of boilers to the injury of economy. Frequently 
more air has been found to leak through the settings 
than came through the fire. In some plants on the Conti- 
nent they were painting the brick settings with a heavy 
tar paint to make them air tight, and occasionally even 
enclosing them in sheet-iron casings. 

————T oe 

THE REVOLVING TOWER, proposed by M. Devic as 
the feature of the Paris Exposition of 1900, will be only 
about half as high as the Hiffel tower, or about 500 ft. 
But it is proposed to make this tower revolve at the rate 
of about 2% miles per hour, for any point on its outer 
wall. The revolving part would be about 80 ft. in diam- 
eter and would be fitted up with restaurants, shops, etc., 
with a public ball-room at the top. 
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AN EXPERIMENT IN DREDGING WITH DYNAMITE. 


Dredging by dynamite has been earried on at 
the outer bar at Brunswick, Ga., for several years, 
by Mr. C. P. Goodyear, a lawyer of Brunswick. 
He began work in the summer of 1891, and ex- 
pended about $8,000, with, it is claimed, bene- 
ficial results. In 1892 he secured an appropriation 
in the River and Harbor bill providing for com- 
pensation in case he secured a certain depth by 
Jan. 1, 1893. Three surveys were made by the 
Government engineers, none of which showed the 
increased depth of water which the act specified. 
In the River and Harbor act of 1893 the time for 
securing the increased depths was extended to 
Nov. 1, 1893, and by the act of next year $30,000 
was awarded him for the work done, as shown 
by the testimony of the masters of vessels passing 
over the bar, although the surveys of the corps 
of engineers still showed that the contract depths 
had not been secured. The same act also appro- 
priated $30,000 additional to be paid Mr. Good- 
year if he should secure a minimum depth of 23 
ft. in a channel 100 ft. wide across the bar by 
Nov. 1, 1895. A board consisting of W. W. Duf- 
field, Superintendent of the Coast and Geodetic 
Survey; Major W. S. Stanton and Capt. a et WAS 
Abbott, Corps of Engineers, U. S. A., was con- 
stituted to make surveys to determine whether 
this depth was obtained. Three surveys were 
made by this board in 1895, none of which showed 
that the increased depth had been secured. 

Mr. Goodyear again went to Congress, therefore, 
and by the last River and Harbor bill he is to 
receive $70,000 when he obtains a channel 100 ft. 
wide and 24 ft. in depth across the bar; $30,000 
additional when he secures a channel 200 ft. in 
width, with a least minimum depth of 23 ft., and 
$40,000 additional when a 200 ft. channel with a 
least depth of 24 ft. is secured. The surveys to 
determine this increased depth are to be made by 
an officer of the Coast and Geodetic Survey to be 
detailed by the Secretary of War. The work must 
all be done by June, 1899. 

As we understand the matter, Congress, in this 
latest act, appears to have acted with considerable 
shrewdness. It refused to give the contractor 
anything for the 23 ft. channel 100 ft. wide, which 
was originally contracted for, as the soundings 
made by the board and by the engineer employed 
by Mr. Goodyear showed that the depth of the 
channel was already so close to 23 ft. that this 
depth might easily be brought about by the 
natural scour on the bar regardless of any work 
done, and whether it was secured or not was a 
matter on which engineers might easily disagree. 
To secure a depth of 24 ft., however, it seems 
probable that some real excavation will have to be 
done by the contractor; and if this depth is ac- 
tually secured by his efforts, he will doubtless be 
entitled to compensation. 

Respecting the actual merits of Mr. Goodyear’s 
method of deepening channels by dynamite ex- 
plosions, we are able to find nothing conclusive 
in its favor. He informs us in a personal letter 
that he has exploded over 200,000 Ibs. of high- 
grade dynamite upon the bar, in charges from 25 
Ibs. to 200 lbs. The Board of Engineers in its 


report dated Jan. 11, 1896, stated that the best” 


practicable channel 100 ft. wide across the bar 
was obstructed by about 9,000 cu. yds. less ma- 
terial in December, 1895, than in March, 1894, 
and about 21,000 cu. yds. had also been dis- 
placed from areas about 200 ft. wide at the side 
of this channel; but it says that there is no pos- 
sible means of ascertaining how much of this was 
due to natural agencies and how much to Mr. 
Goodyear’s dynamite explosions. On the other 
hand Mr. H. C. Ripley, an engineer employed by 
Mr. Goodyear, claims that the latter’s operations 
had resulted in the removal of 785,000 cu. yds. of 
material-in April last. 

In view of the fact that prior to the wreck of a 
vessel upon the bar in 1879, there was an excel- 
lent channel across it nearly 23 ft. in depth and 
900 ft. in width, it seems exceedingly probable 
that natural agencies are gradually restoring this 
former condition and that this has more to do 
with the improvement of the depth across the bar 
than Mr. Goodyear’s dynamite explosions. He in- 
forms us that he has expended $133,500 upon 
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this work to date. It appears to us that if he had 
expended this amount in work with modern 
dredging machinery, he would have removed a 
greater amount of material from the bar than 
even his own engineer claims and would have 
secured far more beneficial results. 


PNEUMATIC VS. IRON TIRES FOR VEHICLES. 


In “Le Genie Civil,” for Aug. 15, 1896, Mr. Ger- 
ard Lavergne devotes considerable space to the 
application of pneumatic tires to the wheels of 


Pneumatic Tire for Paris Cabs ; Bicycle Wheel. 


vehicles, a practice now quite common with the 
cabs of Paris. He says that an English engineer, 
Mr. R. W. Thomson, applied pneumatic tires to 
the wheels of carriages in 1846, and his device is 
fully described in “The Mechanics’ Magazine” for 
August, 1846, and April and May, 1847. He at 
first employed an air chamber of rubber and an 
exterior envelope of leather; but he later used an 
air chamber made of canvas and rubber, rein- 
forced by rubber on the rolling side, and very sim- 
jlar to the rubber tire of the present day. On 
March 17, 1847, Thomson made some experiments 


1 


Pneumatic Tire for Paris Cabs; Wooden Spoke Wheel. 


upon relative traction efforts, in Regent’s Park, 
and reported as follows: 


Ordinary Pneumatic 

wheels, tires, 

lbs. Ibs. 

Over’ a good surface... -...eeeseeeeees 45 28 
Road covered with newly broken stone. 120 38% 


According to these figures the economy in trac- 
tion, due to the pneumatic tire, was about 38% on 
a good road and 68% over freshly broken stone. 
It should be said, however, that his dynamometer 
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was crude and the results were merely approxi- 
mate, useful only for their relative values. 

As giving more reliable data, the writer makes 
an abstract from a paper recently presented to the 
Society of Civil Engineers by Mr. Michelin, record- 
ing some more carefully made experiments of 
this character. Mr. Michelin used for his regis- 
tering apparatus a dynametrie spring, formed by 
two articulated plates at one end of the appara- 
tus; one fixed to the vehicle and the other to the 
whiffietree. With this was used an automatic reg- 
istering device of somewhat complicated and deli- 
cate design. 

The first experiments were made with iron and 
pneumatic tires of the following diameters and 
weights: 


Diameter of , -Weight of—-—, 
Kind. i—wheels,—, \—wheels,—, Empty 
Front, Back, Front, Back, vehicle, 
ft. ft. lbs. Ibs. Ibs. 
Tron tires s0.esass 3.02 3.67 127.6 158.4 1,269.4 
Pneumatic tires ... 2.95 3.93 85.8 123.2 1,192.4 


To the weight of the empty vehicle the weight 
of the driver must be added; and to make this 
feature comparable the same driver was used in 
both cases. These experiments were made over 
various soils, over different lengths of road, with 
varying loads and at different speeds. The results 
of the trials made in January, August and Septem- 
ber of 1895 and January and February of 1896 
are summed up in the following table: 


Experiments in Snow. 


| Tires: \ 
Iron, Pneumatic, 
lbs. Ibs. 
Carriage at a walk, empty .....-...++- 34.89 25.23 
Carriage at a walk, load of 330 Ibs.. 39.22 27.96 
Carriage at a trot, load of 330 Ibs. .... 65.12 33.59 
Carriage at a trot, load of 660 lbs. .... 68.57 39,51 
Experiments in Mud. 
Carriage at a walk, empty ...........- 35.20 23.10 
Carriage at a walk, load of 330 Ibs. .... 38.06 27. 
Carriage at a trot, load of 330 lbs. .... 43.01 28.53 
Carriage at a trot, load of 66C Ibs. ..... 50.73 381.15 


Mean of Trials upon Macadam; dry, new, dusty and well- 
paved, with grades varying from 1.2 to 5.8% 


Carriage at a walk, empty ........+«« 38.32 30.91 
Carriage at a trot, empty .........-+.6 44.90 385.09 
Carriage at a walk, load of 660 Ibs..... 45.65 35.51 
Carriage at a trot, load of 660 lbs. .... 65.34 36.08 


These figures show that under all the conditions 
given the use of the pneumatic tire diminishes the 
tractive effort; and this economy is greater upon 
@ bad than upon a good road, as was to be ex- 
pected, and it also increases with the speed and 
the load. 

Some experiments were made to compare the 
relative effect of iron tires and pneumatic tires 
with varying air-pressure and with plain rubber. 
The results were as follows: 


At a trot, load 660 lbs....... 44.22 44.75 43.91 56.52 
j—Pneumatic—, 
Press- 
~ Vehicle. Tron Air ure. Plain 
tire. 6.6lbs. 9.9lbs. rubber. 
At a walk, empty..........-- 88.64 36.03 34.84 37.62 
Ata. trot; Ompty tierce sic a cet 46.64 33.99 41.69 44.15 
At a walk, load 660 lbs......44.22 44.75 43.91 56.52 
At a trot, load 660 lbs....... 64.20 45.14 50.64 638.96 
AVOLARO! icicles ste oles tee alates stele 47.17. 39.97 42.65 50.31 


From this table it would seem that the full rub- 
ber tire, while better than iron at a trot, is not 
so good at a walk. But Mr. Michelin adds that 
if the surface is muddy, or covered with snow, so 
as to remove all elements of elasticity, the full 
rubber tire gives better results than an iron tire. 
But the full rubber is always inferior in this re- 
spect to the pneumatic tire; and for the latter it 
would appear that the pressure of inflation should 
not exceed 6.6 lbs. The general mean of the ex- 
periments of Mr. Michelin in traction would give 
the following relative values: 


Pneumatic tires. ..+ «+s sss esa on nue cates . 100.0 
Full rubber ‘tires nes <2 ose ecleeise seceaiene 129.8 
TOU VLUTES cee cierto le avelets o-oo eraieiSolenetete ets 132.7 


The author of the paper concludes with an il- 
lustrated description of some of the pneumatic 
tires used on vehicles in Paris, now generally fit- 
ted with metal rods, or spokes, though they can 
also be applied to wooden wheels. In the latter 
case the rim of the pneumatic is applied upon the 
wooden rim holding the spokes; but a better 
method is to fit upon the ends of the spokes a 
metal socket, which is riveted directly to the 
metal rim of the pneumatic. 

The metal wheels are of the bicycle type, as 
shown in the cut, and need little description. 


a iv 
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TRESTLE FOR CARRYING A FLUME AT SALTVILLE, VA. 
By Emile Low, M. Am. Soc. C. E. 


Occasion having arisen to convey away the 
liquid lime refuse of the Mathieson Alkali Works, 
with which the author has been connected as en- 
gineer, a plan was formulated, of which a flume 
trestle formed an integral part. Trestles for sup- 


grade employed is 2.5%. The spans are all 20 ft., 
measured centertocenterof bents. Thefoundations 
are mudsills, short timbers ranging from 6 to 12 
ins. in thickness. Between the bents, where the 
creek flowed, the foundations were reinforced by 
rip-rap, to prevent washing and undermining. All 
the trestle legs were made of 3x 8-in. stuff, ar- 
ranged double, and separated by spacing blocks. 
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FIG. 1.—DETAI_S OF TRESTLE AT MATHIESON ALKALI WORKS, SALTVILLE, VA. 
Emile Low, Chief Engineer. 


porting flumes used in conveying water for irriga- 
tion purposes are common enough in the western 
states and territories, but in looking over the liter- 
ature on hand on this subject, none was found 
which might serve as a precedent, and the author 
was compelled to evolve such a structure as would 
suit the exigency of the case in hand. As what 
might be termed in this particular, the rolling 
load, was comparatively a very light one, the 


Fig. 2.—Trestle in Process of Erection, Showing Raisinz 
of a Bent. 


main essential was to design a structure as light 
as possible, and at the same time possessing the 
requisite stiffness for stability, etc. 

After considering various designs, sizes of tim- 
ber, length of spans, etc., the accompanying plan, 
Fig. 1, was finally selected. 

The structure as built is 380 ft. long, the central 
portion being 47 ft. high, for 120 ft. in length. The 


It will be observed that the spacing blocks for the 
two batter legs are 2 ins. thick, while those of 
the vertical legs are 4 ins. thick, this so as to allow 
room for the double 2x 6-in. braces, which cross 
each other at the vertical legs. 

In ordering the timber it was in such lengths 
that bents Nos. 1 to 4, inclusive, and Nos 15 to 18, 
inclusive, were framed in one length. In bents Nos. 
5 to 14, inclusive, the timber for each leg was 
ordered in two short and two long lengths, these 
pieces alternating on opposite sides, so that the 
splice always came near the middle of the long 
lengths, the joints abutting and being secured by 
three bolts, of which two passed through the 
braces, and one through the intermediate cap. 
This latter is 4x6 ins. in size and is dapped 1 in. 
on each side, at the ends, making the space 
between the parallel faces of the batter legs 2 ins., 
corresponding to the thickness of the braces and 
spacihg blocks. 

The sills and caps are made of 4x 12-in. pieces, 
to secure vertical stiffness. The framing of 
these is similar to that of the intermediate 
caps, and is shown in detail on the drawing. 

Bolts of %-in. round iron were used in the vari- 
ous connections of the bents, only two lengths 
being required, 10% ins. long for the batter legs 
and 1214 ins. long for the plumb or central leg. 
The sway or lateral bracing was made of 2 x 6-in, 
lumber, bolted at the ends and at the intersections. 
The longitudinal bracing consists of horizontal 
waling strips, 2 x 12 ins. in size, well spiked to the 
outside of batter legs. An additional system of in- 
clined longitudinal bracing was used in the middle 
story, consisting of one piece of 2x 8-in. lumber 
for each span. This was secured by spiking to the 
plumb legs. 

The flume proper was planned to be 2 ft. wide 
and 1 ft, deep. This was modified before construc- 


tion by making the same 30 ins. wide inside. The 
sides of the flume were made of 3-in. plank, the 
bottom being 2 ins. thick, composed of pieces 8 ft. 
long, and nailed at right angles to the sides. To 
support the flume at the center, three braces, 3 x 
8 ins., were employed, the toes of which rested 
upon the intermediatecaps and these were also well 
nailed to the center legs, with which they were in 
contact. The flumes were made in 20 ft. lengths 
and abutted. The ends of the flumes were secured 
by a plank 2 ft. long, spiked to the outside ends 
and dapped down over the caps. Several methods 
of erection were discussed, and it was finally 
decided to frame and put each bent together, ar- 
ranging them in logical order on the ground, and 
in such a manner that when erected each bent 
would be in its proper position. It was found 
that owing to the lightness of the timber em- 
ployed, the high bents would not possess sufficient 
stiffness against flexure, and to remedy this to 
some extent additional temporary timbers were 
lashed to the legs while in the course of erection, 
The accompanying photograph, Fig. 2, shows a 
portion of the trestle in place, and one bent being 
raised to a vertical position. Placing the flumes 
in position occupied considerable time, as each see- 
tion had to be carried out whole on the completed 
structure, and then projected out over the end 
of the last finished bent. To facilitate this placing, 
the last erected bent was allowed to lean towards 
the working end of the trestle, and as soon as the 
forward end of the flume was securely attached 
to the leaning bent, this latter was drawn to a 
vertical position, drawing the flume with it. 

The trestle was not erected without accident. 
After bent No. 13 had been erected and was being 
held in position by temporary guys, one of these, 
composed of two ropes, parted by the slipping of 
a knot, and the bent fell towards the finished 
work, carrying down in its fall bents Nos. 12, 11 
and 10, which were as yet not stayed nor fully 
braced. By a singular fatalism, the bent that fell 
was No. 13. Luckily no persons were injured by 
the accident, and but little actual damage was 
done, although the resulting loss of time and ex- 
pense of erection was considerable. 

The total amount of lumber in the structure is 
about 23,000 ft. B.M., which cost, delivered on 
the ground, $12.50 per M. ft. B. M. The lumber was 
all oak. The cost of erection was about $500, 
which was large. Much of this can be attributed 
to the difficulty of erecting, as well as to the acci- 
dent mentioned above. 


—_-- 


EXPORTS OF WIRE NAILS from this country have 
greatly increased during the past three years, and espe- 
cially during the last year, as is shown by the following 
figures of the total exports of nails from the United States 
for four successive fiscal years: 


Year ending Cut 


Wire and all other. 


June 30, Value Pounds. Value. 
1806 as 8 0 $428,63 8,031,927 $321,055 
1895 , 283,646 4,367,267 210,192 
1894 . 16,7 : 330,118 8,233,776 180,607 
TSOB neem ade 15,6) 7 330,554 2,300,501 158,093 


It is stated that at present American nail makers are 
beating the German firms in their competition for the 
trade of Japan, China and Australia, and this in spite of 
the fact that the Germans have much less freight to pay 
on the goods shipped to those countries than the Ameri- 
cans. 

THE ADVANTAGE OF TRADE STANDARDS in se- 
curing export orders is well illustrated by the success of 
American pipe makers in securing South African orders. 
The story is told by London ‘Engineering,’ as follows: 


The advantages of a set of standards generally recog- 
nized in the trade are well shown in the recent orders 
sent from Johannesburg to the States for iron piping. 
Formerly this was obtained entirely from the Clyde, but 
the different makers had all their own standard sizes 
for couplings, unions, etc., with the result that a batch 
of such goods received from one Scotch firm could not 
be used interchangeably with the goods supplied by 
another. American makers have agreed on a set of 
standards, to which all work, and for this reason only 
they are getting a large share of the South African trade. 
When complaints were made the Scotch firms defended 
themselves by the inane remark that their own fittings 
were interchangeable inter se, and they professed to be 
unable to understand why this was insufficient. Not so 
very long ago certain makers held similar ideas as to 
screw threads. In short, they rather thought they scored 
a point in having their own standards, as they fondly 
imagined that then all repairs must be returned to them 
for execution. Experience has, however, shown that a 
eareful colonial importer avoids placing his orders with 
such firms, as the annoyance of having to send some 
thousands of miles to replace a broken bolt can only be 
balanced by a very substantial saving in the original 
cost of the goods, 


216 


ENGINEERING NEWS, 


Vol. XXXVI. No. 14 


ENGINEERING NEWS 


; AND 
AMERICAN RAILWAY JOURNAL. 


Published every Thursday at Tribune Building, New York. 
Entered at the Post Office, New York, as Second Class Matter. 


D. MCN. STAUFFER, CHARLES WHITING BAKER....... EDITORS. 
Wm. KENT, E. E. R. TRATMAN, M. N. BAKER,) ASSOCIATE 
OHAs. 8. Hin, A. B. GILBERT. ... 255.02... EDITORS. 
CHAS: (Ws REINHARDT.\5< ts ccciciceereeteentes CHIEF DRAFTSMAN. 
£0. H. FROST, HP: BURT... csrisens cee BUSINESS MANAGERS, 
ALFRED E. KORNFELD, New York...... ADVERTISING 
F. A. PECKHAM, Chicago.......... steecteces \ REPRESENTATIVES. 
PUBLICATION OFFICE........... Tribune Building, New York. 
CHICAGO ORFIOH) cc aencsecceecceeeee cs 1636 The Monadnock. 


KEGAN PAUL, TRENCH, TRUEBNER & Co. (Limi- 
ted), Paternoster House, Charing Cross Koad; 
Sampson Low, MARSTON & Co., (Limited), St. 
Dunstan’s House, Fetter Lane. 


LONDON 
AGENCIES: 


SUBSCRIPTION RATES: United States, Canada and 
Mexico, One Year, $5.00; 6 months, $2.50; 2 months, 
$1.00; Single copies, 15 cents. To all other countries in the 
Postal Union, add $2.08 per annum (4 cents per number) 
to above prices for postage. Noclub rates allowed. Mailing 
addresses may be changed at will by sending both old and 
new address. We shall be obliged if subscribers who fail 
to receive their papers promptly will notify us without 
delay. The number on the address label of each paper indi- 
cates when subscription expires, the last figure indicating 
the year and the one or two preceding jigures the week of 
that year; for instance, the number 326 means that sub- 
scription is paid to the 32d week (that is the issue of Aug 
6) of the year 1896; the change of these figures is the only 
receipt sent, unless by special request. 


ADVERTISING KATES: 20 cents per line agate 
measure. wWanl notices, special rates, see page 22. lates 
for standing advertisements sent on request. Changes to 
standina advertisements must be in hand on Monday after- 
noon; new advertisements, Tuesday afternoon; transient 
advertisements by Wednesday noon. 


The proposed filtration of Philadelphia’s water 
supply has been again brought to the front by 
the presentation of a report on the matter pre- 
pared by Mr. Allen Hazen, who was engaged for 
that purpose by the Woman’s Health Protective 
Association. We have briefly summarized this 
report elsewhere in this issue. The need of a 
decent water supply for Philadelphia is well 
known; sooner or later the use of the foul and 
noxious Schuylkill water must be abandoned, and 
the sooner this is done the sooner will the annual 
sacrifice of human lives to the diseases spread by 
that contaminated water be ended. The question 
which for nearly a generation has been a mooted 
one in Philadelphia is what shall take its place? 
If the plan is adopted of going to some natural 
stream with abundant flow from a drainage area 
so far removed from populous towns as to ensure 
against serious pollution for many years to come, 
then the only available source of supply appears 
to be the upper Delaware, and this would mean 
the construction of a conduit of sufficient size to 
carry the city’s entire supply and nearly 100 miles 
in length. It is no wonder that the city has hesi- 
tated to undertake so gigantic an enterprise. 

But within the past few years engineers, and to 
some extent the general public also, have come to 
understand the practical possibilities in the puri- 
fication of water by filtration; and it is quite pos- 
sible that it may soon be accounted better prac- 
tice to take water and filter it from a stream 
more or less polluted that flows past a city’s 
doors, than to go long distances for a potable 
supply which often in a few years will become 
polluted. Philadelphia, for example, instead of 
going a hundred miles up the Delaware for a pure 
supply can take water from the same stream as 
it flows past the city, and by the process of fil- 
tration can make it as pure as the water of the 
mountain brooks that feed it. Mr. Hazen esti- 
mates the cost of a filtration plant at Philadel- 
phia, capable of furnishing an average daily sup- 
ply of 195,000,000 gallons, at $3,400,Q00. It will 
be seen that this is an insignificant sum com- 
pared with the cost of bringing the same amount 
of water from the Delaware Water Gap, and no 
one familiar with the actual results obtained in 
sand filter beds can doubt that it would actually 


be purer and safer water than that of the river 
as it flows at the Water Gap, provided, of course, 
that the filters were so designed and so operated 
as always to give the maximum degree of effi- 
ciency attainable by this process. 


ae 


We believe the fact is too often lost sight of in 
making comparisons between a filtered supply for 
a large city and a supply obtained from a distant 
watershed, that any stream large enough to sup- 
ply a great city must at times carry more or less 
pollution. The watershed of any such stream 
must have on it more or less farms and villages, 
the drainage of which will often go directly into 
the streams unless great expense is incurred in 
the purchase and foresting of large areas, and 
their sanitary policing. In the case of such a 
great area as the Delaware watershed above 
Trenton, such a task would be practically impos- 
sible. Again all such streams are subject to sud- 
den floods, during which great quantities of sedi- 
ment, road washings, and the flushings of farm 
yards, pastures, house drains, etc., are carried 
into the stream and brought down. Should the 
question become an issue in Philadelphia between 
going to the Water Gap for a supply and install- 
ing a filtration plant, we suggest that those in 
favor of the latter take their opponents on an 
excursion to the Water Gap at a time when the 
river is in flood. 

Whether Mr. Hazen’s estimate of the amount of 
supply required and the cost of the filtration 
plant to furnish it are correct or not, it is at least 
fairly certain that the Philadelphia supply could 
be filtered for a small part of what it would cost 
to bring water from the Gap, or for that matter 
from any of the other sources which have been 
considered at various times. 

The remarks Mr. Hazen makes with respect to 
the waste of water in Philadelphia are excellent. 
It is generally understood nowadays by all 
water-works engineers that the way to reduce 
waste of water is to install meters; but with the 
mud and grit and culm which Philadelphia water 
carries, any water meter is bound to wear more 
or less; and when a water meter becomes so 
worn as to lose its sensitiveness, so that it does 
not register the small flows due to leaky fixtures, 
a large part of its value as a means of preventing 
water-waste is lost. On the other hand, as soon 
as filtered water is distributed in Philadelphia, 
meters could be generally introduced, with a cer- 
tainty that accurate registration and durability 
and freedom from repairs would be assured. By 
this means it is’ quite certain that the water con- 
sumption of the city could be reduced to a rea- 
sonable figure, and the saving made in this way 
would go far toward paying the cost of mainten- 
ance of the filter beds: 


We publish on another page an abstract of the 
report of Mr. R. S. Hale, Expert to the Steam 
Users’ Association, on Steam Boiler Practice in 
Europe, which will be of interest to steam en- 
gineers. In the types of boilers used there appears 
to be a great diversity in the different countries. 
For instance, in England the Lancashire, Cornish 
and similar types form 61% of the whole number 
of boilers used, while in France only 12.9% of the 
boilers are of this type. The externally fired cyl- 
indrical, including the elephant boiler, is most 
common in France, 57.3% of all the boilers being 
of that type, while England has only 6.8%. Eng- 
land uses 16.6% of small verticals, while France 
uses only 3.6% and Germany 5.0%. Germany uses 
17.8% of locomotive boilers, France only 5.1%. 
In the United States the plain externally fired 
multitubular boiler is the most common, but in 
England it does not appear to be used at all, while 
France uses 13.4% of that type. We regret that 
Mr. Hale did not procure statistics showing what 
kind of boilers had been purchased in the different 
countries say within the last ten years. We have 
no doubt that if such figures could be procured 
they would lead to different conclusions than 
those which may be obtained from the table 
given. The boilers now in use in Europe are to a 
great extent survivials from a past generation. 
Boilers often last 30 or 40 years, especially in 
England, where they are well taken care of. The 
Cornish and other single flue internally fired 


boiler, which forms 23.7% of the existing boilers 
in England, is certainly a survival, as is the ele- 
phant boiler in France, and the two-flue externally 
fired boiler in this country. Neither one of these 
types would now be adopted in a new plant de- 
signed with proper consideration of economy of 
space and of fuel. 


rs 


A careful reading of Mr. Hale’s report will show | 


that Europe is by no means ahead of this country 
in steam practice in any particular, except in the 
use of superheated steam. Mechanical stokers are 
in more general use abroad than here, but they 
are rapidly being adopted here. 

In boiler economy it appears that Europe is 
neither ahead of nor behind us. From 60 to 80% 
of the heating value of the coal is obtained in good 
practice both here and abroad, and the difference 
of 20% in the practice of different plants is not 
yet satisfactorily accounted for. In attempting to 
make a “heat balance” in boiler tests in England, 
as much as 15% of the heat has sometimes to be 
set down as ‘‘unaccounted for.’’ In order to find 
the truth about the 5% to 15% of heat thus lost 
Mr. Hale is now conducting some experiments on 
a boiler in the vicinity of Boston. Mr. Edward 
Atkinson, president of the Steam Users’ Associa- 
tion, in an introduction to Mr. Hale’s report, states 
that with the completion of this work ‘“‘the present 
undertaking may end, unless suggestions be made 
for the continuance of this service in some form 
after the present year.”’ 
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We regret that after all of Mr. Atkinson’s at- 
tempts to improve the knowledge of steam en- 
gineering in this country his labors in this di- 
rection are apparently about to come to an un- 
timely end, in fact just as the real work is about 
to begin, for the several circulars requesting in- 
formation from subscribers which the Association 
has sent out, the compilation and publication of 
the returns, and Mr. Hale’s trip to Europe have 
all been but preliminary to the work which may 
lead to an answer to the question “How may we 
improve our boiler economy?’’ In Engineering 
News of July 18, 1895, we gave an account of the 
work which Mr. Atkinson then proposed to do. 
He then thought that ‘‘the manufacture of steam 
as a separate art may be better comprehended 
in Great Britain than in this country” and he 
proposed to set two experts at work, one of them 
in Europe, to develop “rules for the manufacture 
of steam in the safest and best manner.” The re- 


sult of the investigation thus far has been to show . 


that Mr. Atkinson was mistaken in his supposi- 
tion that Europe was in advance of this country 
in the “manufacture of steam,” and there does 
not seem to be any probability that the experi- 
ments on a boiler in the vicinity of Boston that are 
yet to be conducted will lead to any conclusions 
from which may be developed “rules for the man- 
ufacture of steam in the safest and best manner.” 
It is too bad that ‘“‘the present undertaking may 
end unless suggestions shall be made for its con- 
tinuance.” We, therefore, venture a suggestion. 
The work which Mr. Atkinson attempted to do is 
a most valuable one and it should be continued, 
although by different methods. There is an 
enormous waste of fuel in this country in the 
average (not in the best) steam boiler practice, 
and especially where bituminous coal is used. Mr. 
Atkinson is a great friend of Southern enterprise, 
and especiallyits great exhibitions. At the Tennes- 
see Centennial exhibition next year there will be a 
fine opportunity to make competitive tests of 
steam appliances. Let Mr. Atkinson organize a 
bureau of tests of steam boilers, of smoke con- 
sumers, of boiler furnaces, mechanical stokers 
and the like, which shall test every appliance of 
that nature in the exhibition. We also make 
another suggestion. His experts have reported, 
and we believe correctly, that all types of boilers 
if properly designed and run_ give practically 
equal efficiency. It is not tests of different types 
of boiler that are now needed, but of different kinds 
of furnace under the same boiler, with different 
kinds of coal and different methods of  fir- 
ing. Let him try to solve’ this problem: 
“Given a 200-HP. water-tube boiler, and 
six different kinds of coal of widely different 
qualities, what kind of setting, what method of 
firing, what force of draught and what size and 
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kind of grates are required to produce the best 
results with each of the different kinds of coal?” 
If Mr. Atkinson will now collect funds to pay 
for an investigation which will lead to the an- 
swer of this question he will advance the 
science of steam making to an extent far beyond 
anything that could be expected from the 
methods he has hitherto adopted. 
teers 2 ae ey 

In connection with the coming use of motor- 
carriages the construction of the wheels is very 
important, and the notes upon the relative trac- 
tion values of iron, pneumatic and full rubber 
tires, given in another column in this issue, are 
useful and interesting. The pneumatic, full rubber 
and the iron tire, so far as the effort of traction 
is concerned, have relative values, in round num- 
bers, of 100, 130 and 1338, showing a general econ- 
omy for the pneumatic of about 30%. But be- 
sides this economy in power required there are 
other and important advantages in the use of the 
new wheel; and these are the reduction of the 
effect of sharp shocks and the marked decrease 
in noise and the wear and tear on the vehicle 
itself. As to this feature of noise, it may be re- 
marked that the pneumatic tire on a low wheel 
of the bicycle type is now quite common among 
the cabs of Paris, and over the smooth wooden 
or asphalt roadways of that city these tires make 
so little noise that, for the safety of pedestrians, 
an ordinance has been passed requiring the own- 
ers of cabs to put bells upon their horses. In 
this way, while the rattle of carriage wheels is 
much reduced, the jingling of bells is substituted 
for it. But the person using the carriage gains 
decidedly in comfort, and the low wheels have ad- 
vantages in getting into and leaving the vehicle. 
As shown in the cut reproduced, the wearing part 
of the rim is heavily armed with rubber and 
inquiry failed to find any cases of punctured cab 
tires. The fact that pneumatic tires were actually 
used fifty years ago, and that they practically dif- 
fered very little in construction from those now 
placed upon carriages, will be new to many of our 
readers. But just as the bicycle, or velocipede, 
was introduced-over seventy years ago, and then 
laid aside and forgotten, so the condition of our 
streets and highways, in 1846, was not favorable 
for the improved carriage tire of Mr. Thomson. 
The modern development of the bicycle, and now 
the motor-carriage, is a direct resultant of the 
improvement of our roads; and good roads and 
more of them will always be an important factor 
in the growth of all efforts towards cheaper and 
more rapid transit upon them. 

EE + ee __ 
HOW CAN BETTER BUILDING INSPECTION BE 
SECURED ? 


The collapse of a building under construction in 
New York city on Saturday last calls attention 
again very forcibly to the fact that building op- 
erations in every city need to be very carefully 
watched in the interest of public safety to pre- 
vent careless and wilfully bad work being done. 
This is by no means the first time that such a dis- 
aster has occurred in New York city, and in some 
of these cases its Building Department has been 
held partially responsible on account of the care- 
less or dishonest manner in which its duties were 
discharged under former administrations. In the 
recent disaster it is clear that serious defects and 
Violations of the building law existed in the struc- 
ture and were not discovered by the Department’s 
inspectors; but on behalf of the Department it is 
Said that the funds available do not permit the 
employment of a sufficient force of inspectors to 
prevent violations of law and bad work. Each in- 
Spector is said to have from 90 to 150 new buildings 
under his charge, and it is manifestly a physical 
impossibility for him ‘to keep such close and con- 
tinual watch on each of these as to certainly de- 
tect defects and unsafe work. 

Another instance of defective construction was 
recently discovered by Philadelphia’s Building De- 
partment. A row of 16 new houses was con- 
cemned by it, but the owners protested, and in re- 
Sponse to their request the Director of Public 
Safety appointed a special committee to examine 
the houses and make a report thereon. The fol- 
lowing is quoted from this report: 


Walls not plumb, and in some instances cracked; 9-in. 
party walls, where there should be 13-in. walls. Front 
walls not tied to party walls in either first or second stor- 
ies; bricks laid without joints being flushed up, or cross 
joints put up, and in many places without any mortar 
whatever. Lintels not used properly, and in many cases 
there are no lintels at all over the frames. Flue linings 
not used properly. Inferior joist and roof rafters, in some 
cases being too short, and spliced out with 1-in. boards. 
Chimneys lathed and plastered over, also heat pipes. The 
heat pipes have been run without protection to wood- 
work or studding. The chimneys are not tied into the 
walls. The walls in some cases are composed largely of 
bats. These houses are, in our opinion, dangerous, and 
have no redeeming features, and we advise that they be 
torn down to the foundation walls and the foundation 
walls examined before rebuilding commences. 

These two notable cases of defective construc- 
tion, with others that are occurring from time to 
time in other cities, should call attention to the 
question what can be done to more certainly de- 
tect defects and unsafe construction. 

For many years past more and more respon- 
sibility has been laid on the city building bureaus; 
the building laws have been made more and more 
complex and detailed, and reliance has been 
placed upon the official inspectors to see that the 
laws are carried out. We have no word to say 
against this tendency and consider it emphati- 
cally the duty of every city and town to see that 
the buildings within its limits are so constructed 
as to afford reasonable safety to their occupants 
and reasonable security against the spread of 
fire. But at the same time it appears to us that 
this inspection by public officials should not be 
allowed to take the place of a systematic in- 
spection by the owner or his agents during con- 
struction. 

Let us take the case of New York city. If we 
are correctly informed, the total amount expended 
in new buildings and alterations of existing struc- 
tures is about $90,000,000 per annum, while the 
total appropriation for the annual expenses of the 
city’s Building Department is $265,000. Probably 
at least a third of this sum is expended for the 
office employees, who examine plans filed with the 
Department, and in general office expenses, super- 
intendence, etc. This leaves about $177,000 to pay 
for actual inspection of buildings, or roughly, about 
one-fifth of one per cent. of the total expenditure 
on construction. Any engineer or architect can 
easily see that this is far too small an allowance 
to ensure a thorough inspection. On the simplest 
class of civil engineering works, such as bridge 
pier or retaining wall construction, an allowance 
of % to 1% for inspection would not be excessive; 
and manifestly a much larger amount should be 
expended for inspection of ordinary building con- 
struction; if good work and strict compliance 
with specifications is to be ensured. On the other 
hand, of course, the city building inspector need 
only concern himself with matters of safety, which 
somewhat simplifies his task. We believe it will 
be generally agreed, however, that an expenditure 
of not less than a half of one per cent. of the an- 
nual outlay on buildings is necessary to enable a 
city to inspect properly the construction work 
going on within its limits. 

It appears, therefore, that allowing every city 
building department to be honestly and efficiently 
managed and every one of its inspectors to be ab- 
solutely honest and faithful, it is still certain 
that with the limited appropriations which are 
generally allotted to city building departments, 
their inspection must be too hasty and incom- 
plete to ensure discovery of every defective build- 
ing, even though they may usually succeed in 
doing so. The time may come when this will be 
remedied—when ampler means will be furnished 
to building departments for their work; but it 
should be fully understood that under existing 
circumstances, the inspection made by the city 
should never take the place of or relax the vigi- 
lance of the inspection that should be carried on 
on behalf of the owner. 

It is in this class of inspection that a great 
opportunity for improvement exists. The best 
architects, conducting a large and well-systema- 
tized business, have efficient corps of inspectors; 
but on the great bulk of building construction 
carried out under the direction of ordinary archi- 
tects, or in many cases without the aid of any 
architect, inspection is-too often a very cursory 
affair. 

That this should not be, goes without saying. 
The owner of a building is responsible for its 


safety. If it falls because of bad construction 
and death or injury result to the inmates, he can 
be held for damages. Further, most insuranee 
policies contain a clause making them null anmé& 
void in case of the fall of the structure which they 
cover. The owner of a building who neglects to 
provide inspection to ensure its safe construction, 
therefore, runs a heavy risk. Besides this, an ex- 
penditure for inspection will mean in many cases 
a more durable structure, one which will involve 
less expense for repairs for many years. The 
owner, therefore, who, to save money, neglects to 
secure inspection of the structure he is building is 
saving at the spigot and wasting at the bunghole. 

It has seemed to us in considering this question 
of building inspection that there is an opportunity 
here for the establishment of enterprises similar 
to the inspection bureaus which have made so 
pronounced a success in the examination of iron 
and steel, bridge work, etc., or those which cut so 
prominent a figure in marine architecture. Once 
let such a bureau acquire reputation for integrity 
and thoroughness and its services would be every- 
where in demand. At present the purchaser of a 
building has no adequate assurance that the struc- 
ture is soundly and securely built. Any such pur- 
chaser would pay somewhat more for a struc- 
ture if with the deed he received a certificate of 
an inspecting bureau of wide reputation that the 
structure had been continuously inspected during 
its construction and had received approval. More- 
over, when it became customary for purchasers 
to ask for such certificates, builders who erect 
houses to sell, as well as owners building for their 
own occupancy or for investment would find it 
to their advantage to employ such a testing 
bureau. Financial institutions, also, would de- 
mand such a certificate as precedent to granting 
a loan upon the structure. 

It can easily be understood, moreover, that such 
a bureau could perform the work of inspection 
more efficiently and economically than the or- 
dinary architect. It could, for example, have 
special men to inspect machinery, lighting appar- 
atus and other special details of the work with 
which the average architect or his assistants are 
often not familiar. Thus many architects would 
prefer to place the inspection of their work in 
the bureau’s hands rather than undertake it 
themselves. 

We have outlined the above merely as a sug- 
gestion of what seems to us to be a hopeful plan 
for the improvement of the character of buildings; 
and we hope that some of the engineers and archi- 
tects who have made a success of the inspection of 
metal construction may see their way clear to 
undertake work in this larger field. 
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LETTERS TO THE EDITOR. 


Civil Service Examinations. 


Sir: I desire to inform you that there will be an exam- 
ination for the position of Plumbing Inspector by this 
Board on Thursday, Oct. 8, beginning at 10a. m., and will 
be greatly obliged if you will insert notice of such exam- 
ination in your journal. Applications will be received only 
from residents of the State of New York, 

Yours respectfully, S. William Briscoe, 
Secretary New York City Civil Service Boards. 
New Criminal Court Building, New York city, 
Sept. 25, 1896. 


Water Development on the Mojave River, near Dagget, 
Cal. 


Sir: I wish to call attention to an apparent error, refer- 
ring to my arti¢le in Engineering News for Sept. 3, 1896, 
“Water Development on the Mojave River.” The last 
sentence of the first column, page 159, reads: “In this case, 
where the sheet piling brings the water plane constantly 
above the flume grade, it would seem that the gathering 
flume might have been dispensed with.” 

I have no copy of my manuscript here in camp, so I 
cannot now compare, but I presume the sentence was 
originally written as follows: ‘In this case, where the 
sheet piling brings the water plane constantly above the 
flume grade, it would seem that the floor of the gathering 
flume might have been dispensed with.’ 

Yours truly, J. B. Lippincott. 

Strawberry, Cal., Sept. 16, 1896. 


Water Tigers and Water Supplies. 


Sir: When cleaning out a distributing reservoir here last 
May there was considerable alarm manifested aver the 
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presence of numberless worms covering the entire sedi- 
ment at the bottom of the reservoir. It was feared that 
they might be permanent inhabitants of the water and 
liable to continual distribution through the service pipes 
of the city. 

Specimens submitted to an entomologist, however, were 
pronounced to be the larvae of the so-called water tiger 
belonging to the caleroptera. Among them were the hy- 
drophilidae, gyrinidae, dytiscidae, etc. They are reported 
to have a remarkably rapid transition from this form to 
the next, which is that of the flying beetle. It is said 
that it deposits on the water the eggs from which these 
larvae are produced; also that it is not injurious to water 
for domestic use, and in fact is a scavenger in the water, 
tending to purify it rather than pollute it. 

Their presence in the water is of such short duration 
that their discovery was accidental. A question arises as 
to how often our drinking water is similarly inhabited. 

I would like to ask if this is a common experience, and 
if so what influence this insect really has on the quality 
of the water? If harmful, what is the usual] treatment? 

Respectfully, H. B. Patten, City Engineer. 

Cheyenne, Wyo., Sept. 14, 1896. 

(We do not recollect a similar instance, and 
should presume that the authority consulted was 
right in pronouncing the visitors entirely harm- 
less.—Ed.) 


Cost of Testing Steel Tapes. 


Sir: In the Sept. 24 number of your valuable journal, 
under the caption of ‘“‘Testing Steel Tapes,’’ the statement 
appears that our charge for testing a steel tape of 100 ft. 
is $25, and we are at a loss to understand how such an 
erroneous impression originated. 

The facts are as follows: We charge only 50 cts. for 
comparing with our standard the whole length of any 
tape of 100 ft. or less, and 10 cts. additional for each 
intermediate graduation actually tested. We compare 
many tapes from all parts of the country, and sometimes 
from other countries, and frequently the total length 
only is desired, the total charge in that case being only 
50 cts. If both sides are graduated, one in feet and the 
other in metric measure, and both are tested, the charge 
of course would be doubled. It is seldom that a test of 
more than ten of the intermediate graduations is called 
for, and the additional charge in that case would only 
amount to $1. The amount of work expended on a tape, 
therefore, depends on the wishes of its owner. 

It has always been the policy of this office to make the 
charges for such work merely nominal, and in view of 
the great importance of this matter to engineers, sur- 
veyors and others, we trust you will insert in your next 
number a correction of the statement above referred to. 

Yours respectfully, W. W. Duffield, 
Supt. U. S. Coast and Geodetic Survey. 

Washington, D. C., Sept. 29, 1896. 

(We are pleased to make the above correction 
and are sure that many engineers will be in- 
terested to learn that they can have their tapes 
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Measures reported to be 0.52 in. long under a pull of 10 
Ibs. When the attention of the manufacturer was called 
to this, they at once claimed that 10 lbs. was more ten~ 
sion than the tape should have when supported throughout 
its length, and that their own tests were made under a 
pull of 2 Ibs. This at once explained the difference in 
length, 

The question then arises, why should a manufacturer 
assume a method for testing steel tapes which is known 
to differ from that employed by the Department of Stand- 
ard Weights and Measures? Assuming that their stand- 
ards for comparison are of the same length, the tapes 
manufactured and sent out by them must always exceed 
the U. S. standard length when tested by the Department 
at Washington, ; 

It would be interesting to know if it is common prac~ 
tice for manufacturers of steel tapes to each make and 
test his work as his own individual ideas would suggest 
and to send these tapes out as being of correct length. 

Yours truly, 
Edwin D. Graves, Assoc. Am. Soc. C. E. 

Hartford, Conn., Sept. 29, 1896. 


SO 


A Stand-Pipe Failure at Garden City, Kan. 


Sir: A brief note in regard to the failure of the Garden 
City stand-pipe, another addition to the already large 
number of failures of these structures, may be of interest 
to the readers of Engineering News. 

This stand-pipe was built by Palmer & Son, of Kansas 
City, Mo. It was located about one-fourth mile from the 
Arkansas River, and a few feet above its bed. It was 
10 ft. in diameter, 130 ft. high, and was supported on a 
masonry foundation on a level with the surface of the 
ground. It was held in place by six 114-in. bolts through 
six cast-iron brackets, and by six 1-in. wire guys fastened 
to masses of masonry 65 ft. from the pipe and to an 
angle iron 90 ft. above the base. The plates of the top 
course were 14, and of the bottom course ¥%-in. thick, The 
vertical joints were double riveted and the horizontal 
joints single riveted, with %-in. rivets. The structure 
was stiffened by five 8x3 x %-in. horizontal angles, to 
one of which, 90 ft. from the base, rings were welded to 
hold the guys. The bottom plates were %4-in. in thick- 
ness, and were connected to the first course by 4x4 x %- 
in. angles. The brackets were cast iron, legs 2 ft. long, 
fastened to the structure by ten rivets, and to the ma- 
sonry by 1%-in. bolts. 

About four years after erection a crack appeared on the 
west side of the pipe, in the angle iron connecting the 
bottom to the first course. This was soldered but contin- 
ued to leak and about 2% years before the failure 
a new piece of angle, about 5 ft. long, was put in. 
Four of the six brackets had their legs broken about this 
time, and were repaired by bolting to them a strap of 
iron which passed down around the anchor bolt. 

On April 30, 1896, during a very high wind from the 
northwest, estimated to have a velocity of 60 to 70 miles 
per hour, with occasional gusts of 90 miles, and which 
wrecked many of the windmills in this vicinity, a crack 
appeared on the north side of the bottom angle iron. 


AN OVERTURNED STAND-PIPE AT GARDEN CITY, KAN. 


verified at so trifling a cost. We were misled by a 
statement made before the Ohio Society of Civil 
Engineers and Surveyors in discussing the testing 
of tapes.—Ed.) 
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Sir: Following the inquiry by Mr. Erlandsen in refer- 
ence to testing steel tapes, the writer wishes to call at- 
tention to an experience in this line showing a discrep- 
ancy between the United States standard tests at Wash-+ 
ington and the method employed for testing by at least 
one prominent tape manufacturer. 

The tape in question was received from the manufac- 
turers as being 300 ft. long. It was at once sent to Wash- 
ington, and by the Department of Standard Weights and 


This crack increased in size for 1% hours, until it was 
5 ft. long, with the water rushing out rapidly. Suddenly 
the angle iron to which the north guy was fastened gave 
way and the pipe blew over in the southwest direction. 
The pipe was about one-fourth full at the time of failure, 
with both pumps delivering into it at nearly their full 
capacity. 

The bottom angle iron broke at the angle all the way 
around, except where the new piece was put in, where the 
first course failed along the rivets. All the brackets were 
broken, and the bottom was broken somewhat at its cen- 
ter around the entrance pipe. 

It seems quite clear that the failure was due to three 
causes: (1) The weakness in the angle iron connecting 


the bottom and first course; (2) to the brackets not being. 
long and strong enough; and (8) to the fastening of the 


guys being weak. 
E. C. Murphy, 


Hydrographer U. S. Geological Survey. 
Lawrence, Kan., Aug. 31, 1896. 


Notes and Queries. 


T. W., Philadelphia, Pa., asks for a reference to some 
paper or publication on the construction of switch-back 
railways and of toboggan slides, as he has received a re- 
quest on the subject from Japan and is anxious to supply 
the information desired. 

The Paul Boynton Co., of New York, has patents on 
toboggan slides or chutes for boats to run down into a 
sheet of water, but we do not know the builders of any of 
the switch-back railways to be found at all pleasure re- 
sorts in this country. 
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A PORTABLE KEYSEATER. 


The illustration herewith shows a portable key- 
seater, for cutting keyways in long shafts, manu- 
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Portable Keyseater. Manufactured by John T. Burr & 
Son, Brooklyn, N. Y. 


factured by Messrs. John T. Burr & Son, Kent 
Ave. and South Sixth St., Brooklyn, N. Y. As 


shown in the cut the machine is clamped on the . 


shaft and operated by hand. It will cut keyseats 
in shafting up to 5 ins. diameter, and will cut for 
12 ins. in length without resetting. The cutting 
is done by milling cutters, and the machine is 
geared so that three revolutions of the crank pro- 
duce one of the cutters. An automatic power-feed 
is provided, which can be instantly disengaged, 
and the machine fed by hand if desirable. A key- 
seat 3% x % in. can be cut at one operation; for 
wider cuts the work is gone over more than once. 
A laborer can cut a keyseat 5% x 5-16 x 12 ins. 
easily in an hour. Larger size machines are 
also built to be operated by electric motor or by 
belt. 
a eo 


FILTRATION OF THE PHILADELPHIA WATER SUPPLY. 


A vigorous crusade against the further use 
of Schuylkill River water, without filtration, 
is being led by the Woman’s Health Pro- 
tective Association of Philadelphia, and the 
subject is being actively discussed by the 
press of that city. All admit that the 
present supply is impure, and that the water from 
this river is blackened with coal dust or made 
yellow by mud at every high stage in the river, 
and that it is liable to contamination from six 
cities upon its banks above Philadelphia, whose 
aggregate population is 350,000. An entirely new 
supply, from a distant source of permanent purity, 
is undoubtedly the most attractive solution: of the 
difficult problem presented, and for years past 
extensive surveys and investigations have been 
made with that end in view. But the enormous 
cost of such an undertaking, coupled with the lack 
of available means in the City Treasury and the 
disinclination to permit a private company to con- 
trol the water supply of Philadelphia, have so far 
prevented any of the many projects of this sort 
which have been brought forward from being 
carried out. 

Filtration has been often suggested, in Phila- 
delphia, Several years ago certain parties backed 
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py the city press, seriously recommended the loca- 
tion of filter-beds or filter- galleries in the River 
Schuylkill itself, an absurd scheme, which was 
dropped as soon as computations were made of the 
area required for the quantity of water to be 
filtered, the cost of construction, and the difficulties 
and risks of maintenance, But since the success of 
sand filtration as a means of purification of water 
has become generally understood, the intelligent 
citizens of Philadelphia have become strongly in 
favor of the construction of a system of filter- 
beds. Our readers will recall that an appropriation 
to build a single filter-bed was before the Phila- 
delphia Councils some months ago, and was only 
defeated by a close vote. 

Recently the agitation for filtration has been 
started anew by the publication of a report upon 
the project of filtering the city’s water supply 
made to the Woman’s Health Protective Associa- 
tion by Mr, Allen Hazen, of the firm of Hazen 
& Noyes, of Boston. 

This report has now been submitted to the 
Mayor by the Association, and the recommenda- 
tions are about as follows: Mr. Hazen figures upon 
a population of 1,300,000 in 1900 and a per capita 
supply ef 100 gallons per day. He admits that the 
maximum consumption now reaches 150 gallons 
per head per day, at times, but he believes that 
this could be reduced to the amount stated by the 
increased use of meters and by closer supervision 
of the daily consumption. He thus assumes a 
total filtering capacity of 195,000,000 gallons daily 
as ample for all purposes, with a reasonable sys- 
tem for the sale of water. He also assumes upon 
present Huropean practice that the average daily 
yield for each acre of effective filtering area, of 
the character proposed, would be 2,000,000 gal- 
lons, for all seasons of the year and including the 
time the beds are out of service for cleaning. He 
figures that at times of maximum consumption 
50% more water will be used than the average of 
the year; and at such times the filters may be 
operated at the rate of 3,000,000 gallons per acre 
daily. If this is not sufficient for these emergen- 
cies, the deficiencies can be made up by drawing 
upon the reservoirs. 

The filters proposed are the ordinary sand 


filters, similar to those used at London, 
Hamburg, Altona, Liverpool, Amsterdam, 
Rotterdam and other cities, and in this 


country at Lawrence, Poughkeepsie, Mt. Ver- 


non, Nantucket and elsewhere. These consist 
of water-tight basins, with masonry sides; the 
water-tight pavement carrying upon it under- 


drains surrounded by gravel and supporting a 
layer of sand. The water will be brought over the 
sand and filter downward, and would be collected 
in the gravel and carried by the drains.to the res- 
ervoirs or to the pumps; a suitable regulating ap- 
paratus being placed at the outlet of the drains 
forcontrolling therateof filtrationand loss of head. 
Mr. Hazen would build the walls of the filters of 
brick, or rubble-masonry lined with brick, and 
would probably use concrete for the pavement 
with a thin water-tight covering of asphalt. He 
does not consider that the climatic conditions 
would require covering the filters; nor does 
he consider’ settling basins an essential 
for Delaware River water, but he believes this 
preliminary treatment would be desirable for 
water taken from the Schuylkill River. His plans 
contemplate for each set of basins, a receiving 
basin into which the water would be pumped from 
the river and from which it would flow to the fil- 
ters. These receiving basins would hold one-fourth 
of a day’s supply and the sedimentation which 
would take place in them would probably be 
sufficient. The Schuylkill River, he says, is ordi- 
narily comparatively clear, and could be filtered 
without previous sedimentation. And as the high 
water turbidity rarely occurs at the time of max- 
imum consumption, the filters would usually oper- 
ate upon this water at a rate below the maximum. 

According to a map presented with the report, 
Mr. Hazen proposes to establish these filters as 
near as possible to the Belmont, Roxsborough, 
Spring Garden, Queen Lane and Frankford pump- 
ing stations, with filtering areas ranging from 5 
to 80 acres at each point, and with an average 
filtering capacity of from 10,000,000 to 60,000,000 
gallons daily. The approximate cost of supplying 


195,000,000 gallons daily of filtered water is placed 
at $3,400,000, and the cost of operation is estimated 
at $3.50 per million gallons of water filtered; or 
$166,075 annually for the amount stated. Mr. 
Hazen also suggested that when larger quantities 
of water were required it would be possible to 
obtain this supply from the Delaware River by 
means of filtration, and to use it in connection 
with that furnished by the present pumping sta- 
tions. In this way a practically unlimited supply 
could be secured, at least 1,000,000,000 gallons per 
day being available. 

Mr. John C. Trautwine, Jr., Chief of the Water 
Bureau, in speaking of Mr. Hazen’s plan, said 
that the city is now consuming about 225,000,000 
gallons daily, and unless steps were taken to stop 
the present great waste of water Mr, Hazen’s fil- 
tering capacity, and the cost of the plant, would 
have to be doubled. 

The consideration of the merits of the two water 
sheds as gathering areas for a city water supply 
was a feature of Mr. Hazen’s report. The Schuyl- 
kill River, above the water intakes, has a drainage 
area of 1,900 sq. miles and the population upon 
this water shed, above Philadelphia, is 350,000, 
or about 185 persons per square mile. The Dela- 
ware River, above the city intakes, has a drainage 
area of 8,100 square miles with a population, in 
1890, of about 600,000, or an average of 74 per 
square mile. Yet 94% of the present Phila- 
delphia water supply comes from the Schuyl- 
kill basin, and only 6% from the Dela- 
ware River. Mr. Hazen also pointed out that the 
existing eleven reservoirs in the Philadelphia sup- 
ply have a nominal aggregate capacity of 1,400,- 
000,000 gallons, equivalent to about seven days’ 
supply at the present rate of consumption; but 
owing to the defects in some of these reservoirs 
the actual aggregate storage is about 1,000,000,- 
000 gallons, or five days’ supply. 
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TEST OF A FIREPROOF FLOOR. 


In our issue of Sept. 17 we described the- tests 
which are being made by the Department of Build- 
ings of the City of New York to determine the re- 
sistance to fire and water of various systems of 
fireproof floors. The third test of the series was 
made on Sept. 29 at the testing ground at 68th 
St. and Avenue A, The floor was built by the Cen- 
tral Fireproofing Co., of No. 874 Broadway, New 
York city, and was of the ordinary construction of 
10-in. iron beams set 4 ft. apart, with the spaces 
filled in with 10-in. cellular blocks of porous terra 
eotta set endwise. The lower flange of the beam 
was protected by a 1-in, tile carried by projecting 
flanges of the adjacent blocks. The construction 
was identical with that used in the new building 
of the Corn Exchange Bank, the blocks being 
part of the lot made for that building. Two sec- 
tions of the floor were loaded with brick to 150 Ibs. 
per sq. ft. and a fire of cordwood was started at 
9 a. m. in the brick room of which the floor formed 
the roof. In about an hour a temperature of over 
2,200° F. was reached. The fire was maintained for 
six hours when a stream of water of 60 lbs. pres- 
sure from a fire engine was thrown into the room 
and against the underside of the floor, The result 
of the sudden cooling of the hot terra cotta blocks 
was to crack the lower portions of some of them, 
but at no point was there a hole broken through, 
and the floor continued to support the load of 150 
lbs. per sq. ft. 
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AN AUTOMATIC FEED WATER REGULATOR FOR 
STEAM BOILERS. 


We illustrate herewith an automatic feed-water 
regulator for steam boilers, which has been placed 
on the market by Messrs. J. J. Thornycroft & 
Co., of London, builders of the well-known 
Thornycroft water tube marine boiler. This reg- 
ulator entirely avoids the common objection to 
instruments of this class, viz.: that they have 
moving parts passing through stuffing-boxes, 
which are apt to give trouble by their friction 
whenever the packing is tightened. Its principle 
is similar to that of the ordinary ball cock used 
on house cisterns. A float formed of solid drawn 
steel causes a lever to rise and fall with the 
water level and so to shut or open a valve 


placed inside of the boiler, which controls 
the admisgion of feed water. 

The important novelty in this regulator is the 
method adopted for enabling the float to be ad- 
justed to stand at a definite height, although 
the amount of valve opening required to admit 
sufficient feed water varies with different rates 
of steaming. This is done by mounting the ful- 
crum of the float-lever on one arm of a bell crank, 
the position of which can be adjusted by a rod 
which passes through a stuffing-box in front of 


Automatic Feed-Water Regulator. Manufactured by J. I. 
Thornycroft & Co., London. 


the boiler and which is provided with a screwed 
end. This rod can be moved to and fro by the 
screwed hub of a hand or chain wheel. An index 
to show the rate of working for which the position 
of fulerum is adjusted completes the apparatus. 
Messrs. John Platt & Co., 97 to 103 Cedar St., New 
York, are agents for the United States. 
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THE GARRETT BRASS-MELTING FURNACE. 


We illustrate herewith a style of brass-melting 
furnace, known as the Garrett furnace, which is 
being introduced by Messrs. J. W. Bennett & Co., 
engineers and contractors, 714 Lewis Block, Pitts- 
burgh, Pa. In it crucibles are dispensed with, and 
at the same time the furnace is quite different 
from the ordinary reverberatory furnace. The 
metal is charged in the upper chamber shown in 
the cut, which is separated from the lower, or 
bosh, by a sloping fire brick arch. When the metal 
is heated it is pushed forward on the arch, and 
when it melts it drops down into the lower 
chamber out of reach of the oxidizing influence 


Section of the Garrett Ee rictine Furnace. 


of the melting flame. The bottom of the bosh is 
lined with ganister, and it slopes toward the tap- 
ping hole. The furnace may run continuously, 
and it is claimed that in continuous use the bottom 
will last from five to to seven weeks without re- 
pair, The upper and lower chambers are each con- 
nected with the flue by fire-brick dampers, by 
which the heat in either chamber may be regu- 
lated. If the melted metal in the bosh becomes 
too cold it may be heated by opening the damper 
leading from the bosh and causing the flame to 
traverse through it. A furnace of 600 to 800 Ibs. 
bosh capacity, capable of melting 5,000 to 6,000 
lbs. daily, occupies a space of 30 to 40 sq. ft. The 
loss by oxidation in this furnace is said to be no 
greater than it is in melting in crucibles, 
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[THE WATER POWER AND ELECTRIC TRANSMISSION 
PLANT OF THE BIG COTTONWOOD POWER CO. 


By W. P. Hardesty, C. E. 
(With inset.) 

The water power and electrical plant of the Big 
Cottonwood Power Co. is situated on the creek 
of the same name in Salt Lake county, Utah. 
This stream has its source in the high mountains 
of the Wasatch Range in the eastern part of the 
county, heading next to the summit and divide 
between Salt Lake and Summit counties, and 
after flowing in a general westerly course for 
about 16 miles it emerges from the mountains 
onto the broad Salt Lake Valley. The creek is 
fed at its head by several fine lakes, of which 
Silver Lake is the largest and farthest down. 
From here, at an elevation of about 9,000 ft. 
above sea-level, the fall to the mouth of the canyon 
is about 4,000 ft. The creek gathers volume from 
its numerous small tributaries, and by the time 
it leaves the mountains has attained a size that, 
for eight months in the year, would justify calling 
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for maximum consumption, during the hours of 
the day when the consumption of water was the 
least. 

At the location chosen for diverting the water 
the canyon widens out into a. basin. Across the 
lower or southern portion of this an earth dam 
was thrown. This dam is 535 ft. long, 92 to 185 
ft. wide at the base, 24 ft. at the top, and has a 
height of 19 to 31 ft. It is curved up the valley in 
plan to get it onto higher ground. The original 
creek-bed is near the eastern end. The slopes 
are 2 to 1 on the upper and 1% to 1 on the lower 
side. As no suitable material for puddling could 
be procured at the site, it is homogeneous through- 
out. The material is a mixture of sand, clay and 
gravel, obtained from within the reservoir site. 
This was well compacted during building, hav- 
ing the advantage also of the rains during the 
year or more of construction. 

The reservoir is oblong in shape, running east 
and west, and contains an area of $14 acres. The 
depth ranges from 10 to 35 ft.; with an available 
working depth of 12 ft. With this drawoff depth 
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FIG. 7.—_PROFILE OF PIPE LINE OF BIG COTTONWUOD POWER PLANT. 


it a river. The great fall of this stream, together 
with its large and reliable flow of water combine 
to render it peculiarly fitted for water power pur- 
poses. 

The map, shown in Fig. 1, of about nine miles 
of its lower part, including over one mile entirely 
out of the canyon, shows the course of the creek. 
Depending for its supplies for uniform and effect- 
ive flow entirely on the melting snows or their re- 
sults, never-failing springs, the stream is quite 
reliable for the production of water power. About 
three miles above the mouth of the canyon, be- 
gins a steep ascent producing what is known as 
“The Stairs.’”’ Here the rise is 200 ft. in one 
stretch of a little over 44 mile, or the “Stairs” 
proper; nature has done much moreover in ren- 
dering this a peculiarly well fitted site for the pro- 
duction of power by having caused the creek to 
make a wide detour on account of a huge slide 
from the mountains having at some time pushed 
it across the canyon at this point, partly gorging 
it and raising the upper levels, and at the same 
time leaving a low neck or divide on the slide so 
as to permit water to be carried directly across 
it and save following the canyon in its horse-shoe 
curve. 

The great advantages of this portion of the can- 
yon for the production of water power, being only 
14 miles from Salt Lake City, were first realized 
by Mr. R. M. Jones, the engineer and manager of 
the project about to be described. 

In September, 1891, he located and appropriated 
the waters of this part of the creek for power 
purposes, and at once went to work on his pro- 
ject. Work was done on a small scale until No- 
vember, 1893, when the Big Cottonwood Power 
Co. was organized, since which time the under- 
taking has been carried forward to completion. 
This development, called the ‘Stairs’ Division or 
Plant of the company, consists essentially of a 
reservoir for storing water, a delivery pipe, so ar- 
ranged that water can be taken either from the 
reservoir or the creek itself, leading down to the 
power house. The map, Fig. 1, shows the location 
of all parts. 


Reservoir. 


The minimum flow of the creek at the reservoir 
during the low water season is 3,400 cu. ft.. per 
minute, and for eight months of the year is 5,000 
cu.ft. The theoretical horse-power thus obtainable, 
with the static head of 380 ft. at the power house, 
is 2,450 and 3,600 respectively. 

On account of the varying amount of power 
demanded at different hours of the day by the 
concerns it was intended to supply with power, 
it was decided to build a storage reservoir with 
a capacity for 12 to 24 hours supply, thus storing 


the reservoir furnishes a supply of 55 cu. ft. per 
second for 24 hours, independent of the flow of 
the stream. 

At the east end of the dam is an overflow waste- 
way, 30 ft. wide and 5 ft. below the top of the dam, 
being cut through the end of a sharp rock ridge. 
Through this same ridge and just east of the 
waste-way is a drain tunnel for carrying off the 
surplus flow of the creek. This tunnel is 180 ft. 
long and is timbered and planked inside to a 
section GY, ft. square. It is through slate and 
quartzite, and the openings at the ends between 
the timber and rock are well back-filled with 
cement concrete. 

At the entrance to the tunnel is a penstock for 
regulating the level of the water in the reservoir. 
This is 64% ft. wide in the clear by 26 ft. high 
and 24 ft. long. The sides are brought up to the 
same elevation as the waste-way before described, 
and the front or upper end is provided with two 
iron gates and with movable flash-boards above 
them. The sills, posts and caps of the penstock 
are all 10 x 12-in. timbers; the bottom and sides 
are of 3 x 16-in. plank, bolted to these. The two 
cast-iron gates are each 3 x 3 ft., and are moved 
by screw-stems extending to cross-beams at the 
top, where they are operated by worm gearing. 
The gates move in iron guides. The penstock is 
sunk 7 or 8 ft. into the ground, and is well 
weighted down by heavy rock piled over the ends 
of its sills and other special projecting timbers 
near the bottom. When the reservoir rises above 
high-water level, the water pours over the sides 
of the penstock, falling to the bottom to be carried 
away through the tunnel. 

The dam and underground fissures passed con- 
siderable seepage water at first, which has been 
gradually and nearly all shut off by placing addi- 
tional dirt on the upper side. The water slope has 
also been rip-rapped ‘with a layer of loose rock. 

As the county road up: the canyon passed 
through the reservoir site, it had to be changed 
to pass around, on the east side and high up the 
ridge before mentioned. This required much heavy 
and expensive work. Of the 1,200 ft. of length, 
1,040 ft. is hill-side work, called ‘“‘dugway,’’ and 
160 ft. is in a through rock cut, 60 ft. deep in 
maximum cut and passing through the ridge. 
The creek is crossed in a new place near the 
upper end of the new location, by a strong timber 
bridge on a heavy grade. 

Tunnel. 

In order to utilize the reservoir site and to take 
advantage of the “cut-off’’ across the low divide, 
already spoken of, to the power house site, it was 
necessary to tunnel through this divide to draw 
water from the reservoir. This was accomplished 
by a tunnel 480 ft, long, driven through the slate 


and quartzite: This was done by hand-power 
and by rotary electric drills of Mr. Jones’ inven- 
tion. 

The summit of the divide is but 65 ft. above the 
tunnel. The tunnel section is 7 ft. wide by 7% ft. 
high, and timbering was needed for only a short 
distance at the west or lower end. The grade of 
the tunnel is 0.2%. 


Wooden Stave Pipes. 


As it was desired to draw water from the creek 
as well as the reservoir, a pipe was laid to take 
water from the creek above the east end of the 


reservoir and carry it to a common regulating 


receiver or intake near the lower end of the 
reservoir. 

The receiver of the wood pipe is made from a 
turbine case built for two different sized wheels, 
taken from a paper mill. It is 64% ft. wide by 9% 
ft. long and 6 ft. deep, with cast-iron heads and 
riveted steel sides. The front side was cut away 
for a diversion of water, being replaced by a 
screen composed of bars 4-in. by 1% ins. deep, 
*4-in. mesh, and 48 sq. ft. in size. The intake is 
set in concrete and cemented at all joints. A 
cast-iron flange inserted at the back serves for 
connection with the wood pipe, oakum being used 
at the junction of ironwork and wood pipe at 
both ends of the latter. The approach to the in- 
take is paved with shale slabs, and it is set so 
low that no dam is needed to divert water from 
the creek into it. 

The pipe is laid in the reservoir for most of its 
length, it being preferable to do this under the 
conditions than to go around. It is 1,420 ft. long, 
50 ins. inside diameter, and is made of Oregon fir 
staves, banded with steel bands. A circular sec- 
tion consists of 31 staves, each milled from a 2 x 
6-in. piece, the thickness reduced to 1 11-16 ins. 
These are banded every 10 ins. with 9-16-in. round 
steel bands, upset and threaded-at each end in- 
stead of one end, as is customary. By this it is 
claimed that the tightening is made easier and 
more certain, the drawing up being in a more 
direct line and with less friction. Cast-iron lugs 
are used for joining the ends of the bands, being 
really double lugs. The pipe is anchored down to 
the bottom of reservoir by loops of the same kind 
of wire, the end on each side being fastened to a 
“dead man” buried and weighted with rocks. 
Part of the pipe is laid on loose rock and part on 
earth, 100 ft. or more being laid on trestles. The 
average depth of the water over the pipe is 
14 ft. ; 

Receiver and Reservoir Intake. 


This structure, being what is called the “valve 
tower’ in most reservoirs, is at the west end 
of the reservoir. It is 7 ft. 2-ins. diameter, 24 ft. 
high, of 14-in. steel plates, and was made by 
altering a digester, also taken from a paper mill. 
It is set on concrete and is 32 ft. from, and di- 
rectly opposite, the head of the tunnel. It has 
three 50-in. openings with flanges for connections 
to the wood pipe, a steel pipe outlet and the 
reservoir intake fitting. Over each opening and on 
the inside of the receiver is placed a simple 50- 


Fig. 8. - Cross Section of Reservoir Dam, Big Cottonwood 
Power Plant. 


in. flap valve, moving on hinges and raised and 
lowered by chains extending to,a differential pul- 
ley block on top of the receiver. This is sus- 
pended from a three-legged angle iron stand sur- 
mounted by an iron umbrella for protection 
against weather. The top and bottom of the di- 
gester were of ‘4-in. plate and curved, and to level 
it up on top a floor of cement was put on, encircled 
by a banded wooden cap. 

The reservoir intake, for admitting water di- 
rectly from the reservoir to the receiver, is en- 
closed by a heavy wire screen that is expanded 
to give a much larger area than the opening 
itself, to insure a full supply of water. The wooden 
pipe discharges into the receiver and the steel 
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FIG. 2. RESERVOIR FROM NORTHEAST END, FIG. 3. 
DAM AND ENTRANCE TO DRAIN TUNNEL ON THE LEFT. SHOWING 


FIG. 4. POWER HOUSE, PIPE AND TRANSMISSION LINES. 


FROM BELOW THE DAM, 
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WER HOUSE, FIRST FLOOR. 
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FIG. 6. SWITCHBOARD AND STEP-UP TRANSFORMERS ON 
SECOND FLOOR OF POWER HOUSE. 
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FIG. 1. MAP SHOWING LOCATION OF RESERVOIR, 
BIG COTTONWOOD CREEK, PIPE LINE AND 
POWER HOUSE. 


WATER POWER AND 
ELECTRIC PLANT -OF. THE 
BIG COTTONWOOD POWER CO., 
SALT LAKE, CITY, UTAH: 
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pipe draws from it and leads to the power house. 
The three openings are 12 ft. below high water. 


Steel Pipe. 


The steel pipe passes through the tunnel and 
thence down the west slope of the mountain and 
valley to the power house. 

There are 2,300 ft. of the following description: 


Length Diameter. Thickness, ;——Head.—, 
636 ft 5O ins. Y-in. 12 to 75 ft. 
224 ‘* 50 5-16-in. TEP 150i 
224 ‘ 49 ‘ 36-in. pi ps 
224 ‘‘ 49 <“ 7-16-in. 225 ** 300 “ 
992 “ 49 ¥%-in. 300 ‘‘ 380 “ 


An ordinary section of pipe is 32 ft. long, being 
made up complete from four S8-ft. sections before 
shipment. The pipe is double-riveted, with flange 
connections and copper gaskets, each of the joints 
of the 71 sections being made up with 52 x 144-in. 
steel bolts. Each of these gaskets was made by 
taking No. 4 soft-drawn copper wire and wrapping 
it in a single layer of five complete turns in the 
joint between flanges. This was done by wind- 
ing around a wood template placed on one flange, 
the wire being then soldered to the flange at in- 
tervals and thé template removed. The flanges 
were then brought as closely together as possible 
with 4-ft. wrenches applied to the bolts, after 
which the joint was gone around with driving bar 
and set hammer and “flogged” to flatten the wire 
still more, this process alternating with tightening 
of the bolts two or three times till the wire was 
nearly flat and the joint perfectly water-tight. 
The gaskets thus made cost about 80 cts. each, 
while $2.50 to $3 would have been the cost of any 
of the ordinary gaskets on the market. 
Thirty flange connections are on angles, with 
beveled joints, used on the curves, one horizontal 
and one vertical, each with a radius of 293 ft., 
and one compounded of a horizontal and vertical 
curve, giving a radius of 414 ft., and thereby 
also providing for expansion. The pipe is covered 
where deemed necessary, and on _ its steepest 
grades has inclined stay-braces of wood, abutting 
against the flanges and resting against timbers 
buried in the ground, to prevent its moving down 
hill. Thirty-two feet at the head of the pipe is 
submerged in the reservoir, thence the tunnel is 
entered, the pipe being passed through a con- 
erete bulkhead, well cemented at the joints and 
placed about 15 ft. within the portals. A foot- 
walk reaches from the cliff above the tunnel en- 
trance to the intake receiver, being supported by 
four 2%-in. iron pipe columns set on flanges on the 
steel pipe below, and used both as columns for the 
bridge and for air valves for the pipe. Just out- 
side the west end of the tunnel another air-pipe 
rises from the steel pipe. This is 4 ins. diameter, 
rises 18 ft. high or above high-water in the reser- 
‘voir, and is open at the top like the others. 


Power House. 


The power house is located on the north side 
of the creek, some distance below the “Stairs” 
and the horse-shoe curve in the creek. The out- 
Side dimensions are 34 x 100 ft.; it has two 
stories, the first 21 ft. in height and the second 
11 to 13 ft. in height. 

The foundations are of concrete, with a 10 ft. 
bed under the machines and 2 ft. under the rest of 
‘the floor of the house, with cement coverings. The 
Walls are of brick, the framework of steel, the 
‘second floor of brick arches and the roof of con- 
crete, both built on I-beams. The structure is 
absolutely fireproof in every part, and is very 
substantial. The roof covering is of asphalt and 
gravel. 

Upon the first floor are the water-wheels, the 
generating aparatus and the switchboards. The 
second floor has the step-up transformers with 
their regulating boards or panels, and also living 
rooms for the employees. 

On the south side of the building is the tail-race, 
a pit built with very heavy concrete walls and 
bottom. It is 100 ft. long, 7% ft. wide, 6 ft. deep 
at the upper end and 9 ft. deep at lower end. 

The “header” or receiver is erected in this, be- 
ing supported by cast-iron columns with large 
footings resting on the bottom of the pit. This 
receiver is 100 ft. long, 50 ins. in diameter, and is 
of 14-in. riveted steel plates, and cast-iron plates 
with radial braces at the ends. The discharge 


water passes along the pit, under the receiver, and 
thence can be discharged back into the creek, 

Inside the building is a traveling crane with ten 
tons capacity, covering the entire area of the first 
floor of the house. 


Water Power Machinery. 


This consists of four special double-nozzle Pel- 
ton water-wheels, each is 61 ins. in diameter, and 
will develop 700 HP. with the effective head of 
370 ft. obtained. Each wheel is keyed directly on 
the armature shaft of its generator. Water is 
supplied to each wheel through a 20-in. pipe tap- 
ping the receiver on one side and running hori- 
zontally through the wall, then making two 90° 
curves, one vertically to bring the water up above 
the floor, and one horizontally to turn the pipe 
into line with its wheel, lengthwise of the build- 
ing. The curves have a 414-ft. radius and are re- 
duced to 16 ins. inside diameter. 

Each wheel and its generator rest on one solid 
base-frame. Each nozzle is 31% ins. diameter, the 
straight nozzles are each provided with a gate 
valve, and each lower nozzle is equipped with a 
hood regulator, to secure good regulation and 
economy in water consumption. The wheels run 
at 800 revolutions per minute, and each carries 
20 buckets. 

A cast-iron housing is placed over each wheel 
and the discharge water falls below and passes 
out through openings in the foundation wall to the 
tail race. As part of the hydraulic machinery, there 
is also a regulating equipment for each of the 
four generators. There are also all pipe con- 
nections, valves, gages and other appliances 
needed for regulation. 


Electrical Generators and Equipment. 


There are four three-phase generators with 24 
poles, each having a capacity of 500 K-w. They 


Net Net 
HP KW. 


2278 1700 


formers, raising the voltage from 550 to 10,500. 
There is a Sturtevant exhaust fan for cooling the 
transformers, driven by a 5-HP. induction motor. 
Over 4,000 lbs. of soft rolled polished copper bars 
were used in the wiring of the station. 


Transmission Line. 


As this development of power was made with the 
primary object of transmitting electrical energy 
to Salt Lake City, the transmission line is made as 
direct as the country will allow, it being intended 
to run branch lines to such places as may de- 
mand it, 

After leaving the canyon the line runs in a gen- 
eral north by northwest direction, and the total 
length to the distributing station, on South 3d and 
State Sts., in the city, is 14 miles. 

The poles are of Idaho cedar, and are 40 ft, long 
and 9 ins. in diameter at the top. Some special 
ones are 50 and 60 ft. long and 10 ins. in diameter 
at the top. The poles are placed at an average 
distance of 120 ft. apart. Each has two cross-arms 
of spruce, each 4 x 6 ins. by 9 ft. These are 
fastened with lag bolts and braced on each side. 
There are six special pattern, double-petticoat, 
porcelain insulators to each brace, each tested to 
40,000 volts. The line conductors consist of 12 
wires, four circuits of three wires each. All of the 
circuits are of No. 2 B. & S, gage soft-drawn, bare 
copper wire and the total length of the wires 
amounts to 168 miles. 

A telephone line is strung below the transmis- 
sion wires, mounted oh a short cross-arm to each 
pole. The telephone circuit consists of two No. 12 
hard-drawn copper wires transposed between each 
two consecutive poles for its entire length. A 
total of 224,000 lbs. of wire was purchased by the 
company for its various uses. 

The chief user of the electrical current furnished 
at the present time is the Salt Lake & Ogden Gas 
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FIG. 9. —DIAGRAM SHOWING AVAILABLE ENERGY, AT ‘THE STAIRS,’’ OF THE BIG COTTONWOOD POWER CO. 
AND THAT UNDER CONTRACT AND ESTIMATED FOR, JUNE 1, 1896. 


generate a 500-volt current with a frequency of 
60 cycles per second. Each has three armature 
bearings, having an extended shaft, and is on the 
same base-plate as its water-wheel. 

There are two 25 K-W. independent exciting 
generators, of the Edison bi-polar type. Each 
generator has capacity sufficient to excite the 
fields of all the alternators, and is driven from two 
15-in. Pelton wheels, direct connected with the 
armature, and run at a speed of 1,300 revs. Gen- 
erators and motors are set upon one cast bed 
plate. On the north side of the machinery room is 
erected the five-panel station switchboard, with 
complete controlling and indicating apparatus. 
There is also a tachometer driven by a 
synchronous motor. 


Up-stairs are six 265-K-W, air-blast trans- 


& Electric Light Co., which is the older and larger 
light company in Salt Lake City. By a contract to 
run ten years, from Jan. 1, 1896, the electric light 
company is supplied with all the current it can 
use and dispose of for light and power, its right to 
supply other parties, however, being limited to 
units of 10 HP. and under, for any one motor, 
except for elevators, where there is no limit. By 
the contract the current is bought at 2,200 volts at 
the sub-station at a stipulated price per K-W. 
hour, and 2,000,000 units annually is stipulated to 
be the minimum limit of consumption. 

About 3,000,000 units per annum has been the 
production of the light company by use of coal. 
The distributing station or sub-station is owned 
by the light company, which rents it to the power 
company at a nominal figure. In it are nine 160 
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K-W. air-blast step-down transformers, re- 
ducing the voltage from 10,500 to 2,200, at which 
it is measured to the light company. There is 
also a three-panel switchboard, with regulating 
and other apparatus. A 24-panel Ball lightning 
arrester is also placed here. The following effi- 
ciencies of the different parts of the entire sys- 
tem are claimed by the builders of the machinery: 


Water-wheels ..ccccceee cencccressccccccvsceeeess 80% 
GSNETATOTS Piet. 6) ereietare etstaelanishore Wiesel fel steles etctelerele ortzs 94% 
Step-up transformers o./).5 fle be diee cme vee eos seee 972% 
Line transmission ......cseccreee rece eete tees eeee 95% 
Step-down transformers ......... ee cesses cece eeees 9712% 


This indicates that a net energy of 68% of the 
theoretical horse-power at the power house will 
be delivered at Salt Lake City as electric current. 

The load has not yet reached a limit which en- 
ables an accurate measurement, but it is thought 
that all the machines will fulfill the claims of the 
manufacturers; some tests have shown the effi- 
ciency of the Pelton wheels to be 85%. The plant 
has been in operation since June 2, 1896. 

The power company also has the contract, to 
begin one year from June 15, 1896, for street 
lighting in Salt Lake City, furnishing 276 arc 
lights at $102 per light, moon-light schedule, It 
reserves the right, in its contract with the light 
company, to supply power to motors in units of 
over 10 HP., and also has the right to reach such 
users of large power by wires erected on the light 
company’s poles anywhere within the city limits. 

It has already closed contracts with two or three 
other small users of power. The prospective users 
with whom no contracts have yet been made, con- 
sume at present over 2,000 HP. by use of steam. 
These include various factories, smelters, etc., in 
the city and at Sandy and Murray, south Of Mik: 
For those in constant operation day and night, 
the power costs at present $90 to $145 per HP. per 
year. Most of the rest are manufactories, running 
8 to 10 hours daily, except Sunday, at a cost of 
$35 to $75 per HP. per year. 

It is stated that by the sale of 2,000 or more HP. 
to these parties the present income of the power 
company will be increased to $150,000 or more per 
annum. It is also figured that the earning capacity 
of the plant will be $200,000 if the current can be 
marketed so as to allow the maximum load that 
can be carried to be used. 

A branch line is now nearly completed, called 
the Murray line. This leaves the main line about 
midway of its length and extends west on 16th 
South St. (outside the Salt Lake City limits) to 
State St., a distance of 3144 miles. Here is located 
a sub-station, a small brick building containing 
three 160 K-W. air-blast transformers, wound at 
a ratio of 10 to 1, and giving a secondary pro- 
duction of 2,200 voits. 

From here a line is to be extended north two 
miles to the ‘““Husler Mill,” a 150-bbl. flouring mill. 
Power will be supplied here through a 30-HP. 
220-volt induction motor. From the sub-station is 
being run a heavy secondary or 2,200-volt line to 
‘the village of Murray, one mile to the south. This 
town will be lighted by the electric current. 

Several large smelters and similar works are 
located here and expect to use the current for 
lighting, and also for power when the necessary 
changes can be made. The sub-station at Murray 
has a capacity for handling 500 K-W. The 
smelters are run day and night the year around. 

The Murray line has one circuit of three wires, 
the poles being of the same size as for the main 
line. 

Cost, Income, Ete. 

The construction cost of the completed system 

has been $825,100, distributed as follows: 


Dam, reservoir and all appurtenances and head es: 
works, and 430-ft. tunnel. ....... esse eeee ee ees $56,350 


Wooden ‘stave pipe, constructed ..... 8,540 
Wooden stave pipe intake........-+«- 400 
Reservoir intake =. .ss.csc.00 cercses 1,760 
Steel pipe and connections ..........- 41,250 
Power house, foundations and tail-race ..... 14,800 
Travelling Crane ...-ccseerscrevesccnse secenes 1,400 
Water wheels, pipe connections and regulators... 13,175 
Electrical machinery and equipment ......+.+-+++. 96,200 
Transmission line to Salt Lake City........--++ 58,100 
Engineering superintendence, office expense, etc.. 35,125 

TOUT coc ais nese erate eeeieare oa ie bre tore vers inhalants tae ene Care rare $325,100 


The annual operating expenses of the system 
when working at full capacity, including expenses 
of office, management and taxes, is put at $18,000, 
which, from the detailed figures it is based on, 
seems a liberal allowance. 


The company has a 25-year franchise for the 
transmission and distribution of electrical energy 
from Big Cottonwood canyon to all places in 
Salt Lake county, and one for the same time for 
distributing light and power through all the streets 
and public places of Salt Lake City. 

The following figures show the cost of the in- 
stallation per HP. on different assumptions: 

1. Actual cost of construction..........-.ss---> $325,100 
Actual minimum water power, 2,400 HP., 


or $185.50 per HP. 
2. Construction cost as before ..... eee eeeeeees 325,100 


Actual station capacity and usual power, 
3,000 HP., or $108.25 per HP. 
8. Net value the ‘‘Stairs’’ division............-. 400,100 
Usual available power, 3,000 HP., or $133.60 
per HP. 


The net value is obtained by adding $75,000 to 
the construction cost, being $25 per HP. for water- 
right. ‘ 

All work on the construction of this plant was 
by day labor, and no expense was spared to 
make all parts the most secure and substantial 
possible. 

The steel pipe was furnished by Fraser & Chal- 
mers, of Chicago; the wood pipe was built by the 
power company itself; the water wheels were fur- 
nished by the Pelton Water-Wheel Co., of New 
York and San Francisco; the wire by the John A. 
Roebling Sons Co., of Trenton, N. J.; the electrical 
generators and all equipments by the General 
Plectric Co., and the regulating apparatus and 
local machine and foundry work by Silver Bros., 


FIG. 1.—ROCK CRUSHING PLANT OR THE NEW ENGLAND TRAP ROCK CO., WESTFIELD, MASS. 


of Salt Lake City. All parts of the system have 
worked very smoothly. It was stated that a few 
days after starting up, the greatest flood in 35 
years poured through the canyon, with no damage 
whatever to any of the works. 

Besides the completed ‘Stairs’ division, the 
company has two other water power rights on the 
same creek, which it proposes to develop as fol- 
lows: 

I. Granite Mills Division.—This division begins 
nearly one mile within the canyon and extends to 
the mouth. It is principally based on the water 
rights and property once belonging to the Granite 
Paper Mills Co. This company had a paper mill 
at the mouth of the canyon, with water power 
machinery. The power development consisted of 
an open ditch with 8-ft. bottom and 5-ft. depth, 
leading water from the creek for 3,300 ft. along 
the hill-side or north side of the canyon. Here 
the supply to the mill consisted of a flume 8 x 4% 
x 180 ft., leading out from the hill to a penstock 
8 x 8 x 24 ft., from the bottom of which a single- 
riveted steel pipe of 48 to 388 ins. diameter and 460 
ft. long led down to a Leffel 2614-in. horizontal tur- 
pine in the mill, giving a working head of 182 ft. 


The mill burned down in 1892, leaving the walls 
standing, and the entire property has since come 
into possession of the water power company. Five 
brick dwelling houses and 200 acres of patented 
land, with irrigation water rights, are also in- 
cluded, the improvements all being situated 
thereon. A gside-hill grade for wood pipe had been 
started, tapping the creek 1,200 ft. higher up. By 
carrying water to the contemplated station site, 
1,000 ft. below the old mill, a static head of 357 
ft. will be obtained, giving, with minimum supply 
from the creek of 3,400 cu. ft. per min., 2,300 HP, 

II. Mill “B’ and Mineral Forks Division.—This 
division begins at the head of the ‘‘Stairs”’ division 
and extends up the creek for a distance of over 
2% miles, with a fall of nearly 900 ft. The im-_ 
provements consist of an old saw-mill and its in- 
tervening water rights and some 2,800 lin. ft. of 
side-hill grade for new construction. $ 

The ‘Stairs’ development and installation om 
water power, according to modern methods, was 
the pioneer of such projects in Utah, and the ex- 
ample set thereby has largely stimulated interest 
and called attention to other possibilities, The 
many streams draining the west slope of the Was- 
atch Range afford some ideal advantages for the 
production of water power, which have been fully 
realized and grasped by other projectors. ‘a 

The officers of the Big Cottonwood Power Co, 
are: Col. J. W. Donnellan, President; W. =o 


Rowe, Vice-President; Geo. M. Cannon, Secretary; 
¢ 
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R. M. Jones, Engineer -and Manager; J. 
Sumnerhayes, Member Executive Committee, 
of whom have worked in unison to carry the cot 
struction to successful completion. The Ri 
ing work in all departments was done by Mr. 
M. Jones. 
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A MODERN STONE-CRUSHING PLANT. Fr 


A very large stone crushing plant has recently 
been erected by the New England Trap Rock Co., 
at its quarries near Westfield, Mass., on the line 
of the New York, New Haven & Hartford R. R. 
The plant (Fig. 1) is situated on a level with the 
quarry, which is not more than 100 ft. distant, 
running along the side of the mountain. The rock 
is excavated by means of drills and dynamite 
and is broken up and loaded into end dump cars. 
These deliver it to the crushers, of which there 
are three, all of them of the “Farrel” (Blake pat- 
tern), 36 x 18 ins., set on substantial concrete 
foundations (Fig. 2). The total weight of each 
crusher is about 50,000 Ibs. The capacity of each 
varies from 300 to 800 tons in ten hours, accord- 
ing to the size to which the pieces are broken, 
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The driving pulleys are run at about 275 revs. 
per minute and about 40 HP. is required to oper- 
ate each crusher. The crushed rock as it leaves 
the machine slides down a chute directly into 
steel elevator buckets which carry it up and dis- 
eharge it into two 48-in. steel sizing screens. 
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Bach of these screens is about 18 ft. long and is 
composed of three sections, each with different 
perforations, which sort the broken stone into 
three separate bins. The screens are inclined 
34-in. to the foot. Pieces which are too large to 
pass any section of the screen are returned by a 
conveyor to the crushers. Doors similar to those 
used in coaling chutes permit the crushed stone 
to be drawn off either from the side or from the 
bottom of the bins. The crushers and all other 
machinery are driven by a 20 x 24-in. horizontal 
engine, especially designed for this work. The 
engine is coupled direct to a jack shaft to which 
the crushers are connected by leather belts. 
Steam is supplied by horizontal tubular boilers, 
which also supply steam to the drills in the 
quarry. The entire work has been done in the 
very best manner throughout, with the intention 
of making it a first-class plant in every respect. 
The plant has a capacity of 1,000 tons per day and 
cost complete about $25,000. 

The officers of the New England Trap Rock Co. 
are: President, N. A. Harwood, Chester, Mass.; 
Treasurer, E. A. Carter, Springfield, Mass.; Man- 
ager, J. A. Talmadge, Westfield, Mass. 

The entire plant, including the engine, crushers, 
bins, etc., was designed and erected for the New 
England Trap Rock Co. by Mr. Earle C. Bacon, 
M. Am. Soc. M. E., Havemeyer Building, New 
York city. We are indebted to Mr. Bacon for the 
matter from which this article and our illustra- 
tions are prepared. 


ee icc cc 
TRAIN ORDER BOARD FOR LOCOMOTIVE CABS. 


The forgetting of train orders by the engine- 
man has always been a fruitful source of railway 
collisions, and though steps have been taken to 
check this by impressing the order upon the man’s 
mind by directing him to read it aloud to his fire- 
man, forgetfulness is still a too frequent cause of 
accidents. On some roads the train order is 
placed in a frame in the cab, where the men can 
see it, but a still better plan is a graphic re- 
minder in the shape of a train order board, with 
pegs marking the meeting points or stations. This 
device is shown in the accompanying cut, repro- 
duced from a photograph sent us by the inventor, 
Mr, A. W. Jennings, of McComb, Miss., who de- 


seribes it as follows in a letter to ‘‘Locomotive 
Engineering:”’ 


I send you photographs of a device which I have been 
granted a patent on. One is an order file for the use of 
locomotive engineers; the other a board containing the 
names, in cast aluminum letters, of all stations on the di- 

vision. I can, by a series of pegs, give a reminder 
of any order that dispatcher will give. It is time 
railroad officials and enginemen were realizing that 
a man’s pocket is no place for train orders, and that 
no man lives to-day who is not liable to forget or 
make a mistake. 
A conductor tolled me up to the edge of the brink 
of a precipice and then pushed me off. I got up and 
found myself out of a job. I had to 
sacrifice my home to sharks, break 
asunder all social and family ties, 
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order board is 6x 18 ins., and costs about $3. The 
train carrying the board shown has orders to meet 
train No. 55 at Beauregard, therefore the peg is 
stuck opposite the name of this station or meeting 
point. The two bottom rows of pegs represent 
the schedule trains on the division, the top row 
being for north or eastbound trains, and the bot- 
tom row for south or westbound trains. When the 
train carrying the board has right of way over 
any schedule train coming in the opposite direc- 
tion, the engineman takes out the peg represent- 
ing the number of that train and puts it in the 
ring under the peg hole, the number being hidden. 
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ELECTRIC TRACTION 
Denis line, 


BY ACCUMULATORS on the 


Paris-St. is described by G. Pellissier in 


board the hog train, and go to Mexico and Central 

America to hunt a job, as there was nothing to 
“be found short of there. I set myself to work to 
remedy the evil before I started, and give those I left be- 
hind with a job some protection. against losing it. 

On the board I use red peg to denote meeting point be- 
tween two extras—the numbers of regular trains opposite 
the station where they are to meet. A white peg for the 
terminus of an extra. A peg with red cross on black back- 
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A Train Order Board for Locomotive Cabs. 


ground for wait order. The two rows of numbers at bot- 
tom of board are schedule trains. The numbers of trains 
having right of track over train earrying board only will 
be left in sight. 


In a letter to us respecting this device, Mr. 
Jennings says that his file is 8x12 ins., and his 


FIG. 2.—SECTIONAL VIEW OF THE PLANT OF THE NEW ENGLAND TRAP ROCK CO. | 


“L’Eclairage Electrique.’? The car weighs 16,500 Ibs.; 
the accumulator battery, 6,600 Ibs., and the passengers, 
7,700 Ibs.; a total of 30,800 lbs. The battery contains 
108 cells of 11 plates each, arranged in 12 wooden boxes, 
6 on each side of the car. These boxes can be with- 
drawn and replaced by charged boxes in 6 minutes. When 
fully charged the car can run 37 miles on the Broca 
type of rail, and twice that distance on a T-rail. The 
cost per car-mile of operating the car is set down at 
14.48 cts., as compared with 9.24 cts. per car-mile for 
overhead electric traction in Paris. This cost is divided 
as follows: Handling accumulators, 1.84 cts.; mainten- 
ance of same, 3.08 cts.; maintenance of motors and 
trucks, 1.56 cts.; motive power, 5.54 cts.; wages and su- 
perintendence, 2.46 cts. With a new accumulator system 
lately tried the cost is stated to be only 10.46 cts. per 


car-mile, 
me: 


A GAS EXPOSITION, the first of the kind in this coun- 
try, is to be held in Madison Square Garden, New York, 
beginning Jan. 25, 1897, under the auspices of the Gas 
Industries Company. The full program has not yet been 
published but the list of officers and directors of the man- 
aging company include many well-known men whose 
Names should be a guarantee of success. Among these 
men are Hon. Calvin S. Brice, New York; Gen. Asa A, 
Bushnell, of Ohio; Thomas Dolan, of Philadelphia; Gen. 
James H. Jourdan, of Brooklyn; Dr. Henry Morton, of the 
Stevens Institute; Prof. T. C. Mendenhall, late Superin- 
tendent U. S. Coast Survey; Thomas F. Rowland, Brooklyn; 
Frank Tilford, New York; and Walter Wood, of Phila- 


delphia, Space is to be allotted to intending exhibitors on 
Oct. 15. 


ns 


THE PHILADELPHIA & READING R. R. was sold at 
auction at Philadelphia, Pa., Sept. 28, and was bid in by 
Mr. C. H. Coster, representing J. P. Morgan & Co., for 
$4,500,000, this including the property of the railway 
company and the coal and iron company. Notice was 
given on behalf of the city of Philadelphia that the con- 
tract entered into between the city and the railway for the 
construction of a subway would have to be carried out 
under the new order of things, and that the city of Phila- 
delphia, as trustee under the will of Stephen Girard, 
would not consent to the immediate transfer of the coal 
lands which have been leased to the railway company. 
Under the reorganization the annual charges will be les- 
sened $717,900. The present fixed charges of the railway 
and coal and iron companies aggregate $10,035,073, and 
under the reorganization they will be $9,317,173. 

ee, 

THROUGH TRAINS TO TREMONT over the New York 
elevated railways have now been put in service, the trains 
running from the Battery to 177th St. Formerly the 
trains only ran to the Harlem River and passengers had 
to change cars, while now the trains run through and 
only a single fare of 5 cts. is charged for the run of 12% 
miles. 


224 


ENGINEERING NEWS. 


Vol. XXXVI. No. 14 


I 


WHITEHEAD TORPEDOES are being made by the E. 
W. Bliss Co., of Brooklyn, and the first five will be ready 
for testing on Nov. 1. In all 100 18-in. twin-screw tor- 
pedoes were contracted for, the price being $315,000. 
These torpedoes are 18 ft. long and carry 250 Ibs. of dy- 
namite. The motive power is compressed aif stored 
within the shell and the extreme range is one mile. The 
Bliss Company has already made 250 torpedoes for the 


government. 
on 


A 12-IN. BROWN SEGMENTAL WIRE-WOUND GUN 
is recommended by the Ordnance and Fortification Board 
and an appropriation of $33,000 is made from the experi- 
mental fund for this purpose. A gun of this type was 
tested two years ago and 200 rounds were fired from it 
at remarkably high pressures without developing any 
weak points. The Board believes that this test warrants 
further experiments with a larger caliber and make their 
recommendations. with the approval of Secretary of War 
Lamont. This gun was fully described in our issue of 
Noy. 24, 1892. 


A 

A HUGE CAST-STEEL PROPELLER, said to be the 
largest ever made in this country, was recently cast at 
Chester, Pa., for the new iron steamship ‘‘John Englis.”’ 
It measures 16 ft. diameter from tip to tip of blade, and 
the hub is 26 ins. diameter. The thickness of the metal 
at the hub is 6 ins. The casting weighed 15,000 lbs. The 
steamship ‘John Englis’” is 312 ft. long, 46 ft. beam, 
with a gross tonnage of 4,000 tons, and is intended to run 
between New York and Portland, Me. The engines are 
triple-expansion, of 4,000 HP. and they will drive the pro- 
peller at 90 revolutions per minute. 


THE FIRST HEAT OF BESSEMER STEEL in the new 
works of the Troy Steel Co., on Breaker Island, near 
Troy, N. Y., was made on Sept. 15. 
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A TOREDO-PROOF PAINT, invented by Thos. J. 
Childerson, of Pensacola, Fla., has been tested by a naval 
commission. In March last four pieces of solid heart pine 
wood were sunk at the navy yard there. One piece was 
unpainted and the others had one, two and three coats 
of the paint respectively. The pieces were raised and ex- 
amined lately. The unpainted piece was honeycombed 
by the toredo and fell to pieces. The other three were not 
touched by the insects and were perfectly dry in the in- 
terior. The commission reported the paint as a success. 
We take the above from Washington press dispatches. 
It is certainly important if true. 


THE BOSTON PNEUMATIC TRANSIT CO. has re- 
ceived permission from the aldermen of that city to lay 
and operate a series of underground conduits for the 
transmission of mail matter, messages, packages and other 
articles. A similar order of the board was vetoed last 
year by Mayor Curtis, and a bill was later passed by the 
legislature removing the legal obstructions to its pas- 
sage by the board of aldermen. The mayor now has ten 
days in which to consider whether he shall approve or 
veto the franchise. 
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RESOLUTIONS GRANTING ELECTRIC’ LIGHT, 
telephone and subway franchises have been vetoed by 
Mayor McGuire, of Syracuse, N. Y. The grantees are 
said to be practically identical in each case. The prin- 
cipal ground for the veto was that the franchises provide 
for no compensation to the city. 


A STONE CRUSHER DRIVEN BY AN ELECTRIC 
motor is in successful operation at Peterboro, Canada, 
the current being furnished from the station of the Peter- 
boro Lignt & Power Co., a mile distant. The motor is of 
65 HP. capacity, and it runs the crusher readily when 
the latter is jammed full of the hardest stones obtainable. 


THE WATER-POWER PLANT AT OGDEN, UTAH, 
of the Pioneer Electric Power Co. was described in de- 
tail in our issue of Nov. 8, 1894, by our special contrib- 
utor, Mr. W. P. Herdesty, C. E. This ext21sive enter- 
prise involves the development of about 10,000 HP. and 
the transmission by electricity of a considerable portion 
at a potential of 15,000 volts to Salt Lake City, a distance 
of 36 miles. The work has now proceeded so far that the 
compeny has awarded the contract to the General Electric 
Co. for the electrical machinery. The reservcir, dam 
and pipe line were described in our former article. In 
the power-hcuse will be placed five Knight water- wheels 
made by the Risdon Iron & Locomotive Works, of San 
Francisco, running at 300 revolutions per minute and 
controlled by Knight automatic governors. Upon each 
water-wheel shaft will be mounted a 24-pole, three-phase 
generetor weund for 2,300 volts and with a periodicity of 
60 cycles per secon, Two independent 100 K-W. excitor 
dynamos, each driven by its own water-wheel, will be 
placed, and the current from either will be sufficient 
to charge the fields of all the large machines in the sta- 
tion. 

"he current from the generatcrs will be carried by lead- 
covered cables laid in ducts between the generator founda- 
ticns and the wall of the building to the generator switch- 
boards at cne end of the power-house. The boards will have 


blue Vermont marble panels, and-will be. completely 
eqiipped with all the necessary controlling and regulating 
instrrments and apparatus. Tachometers on the switch- 
board, opereted by synchrorous motors electrically con~ 
nected to the generators, will indicate the speed of the 
machines. 

The step-up transformers and the 2,000 and 15,000 volt 
feeder panels will be placed in a gallery erected over the 
generator switchboard. The transformers, nine in num- 
ber, each of 250 K-W. capacity, will raise the generator 
potential from 2,300 volts to 15,000 volts, at which pres- 
sure 2,000 HP. will be transmitted to Salt Lake City. 
The local distribution of the balance at Ogden will be 
made at 2,300 volts. 

The transmitted current will pass over six No. 1 wires 
strung cn insulators of a special porcelain, developed by 
the General Electric Co, to withstand high potentiais, 
to nine 250 K-W. step-down transformers at Salt Lake 
City, which will deliver it at 2,300 volts for distribution, 

The trausmission jine and transformers will be arranged 
to allow of the use of a potential of 25,000 volts. This will 
permit of the efficient transmission of current to the min- 
ing regions of Mercur and other camps 380 to 35 miles be- 
yend Salt Lake City. All lines will be protected by the 
latest types of General Electric lightning arresters. 

To construct the iron and wooden pipes bringing the 
water to the wheels, motors aggregating 100 HP. are set 
up in the shops of Rhodes Bros., in Ogden, to supply the 
extra power required for the work. 

Salt Lake City, with the completion of the Pioneer plant, 
will receive power frcm two of the most important elec- 
trical transmission installations ever undertaken. That 
transmitting the pcwer from the Big Cottonwood Canyon 
bas only recently been completed, that of the Pioneer Co. 
will probably be inaugurated about Novy. 1 of this year. 
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POTASSIUM CHLORATE is now being made at Niagara 
Falls by the Chemical Construction Co. The process is 
that patented by Henry Blumenberg, Jr., and is based 
upon the use of an electrical current in connection with 
a solution of potassium chloride. Power is obtained from 
the Niagara Falls Power Co., and the product claimed is 
one ton per day of chlorate of potash, without waste and 
at very low cost. There are two other electrical pro- 
cesses for this manufacture in use; that of Gall & Mont- 
hauer, of France, and Franchot & Gibbs, of Buckingham, 
Canada; but this one is said to be the first installed in the 
United States. 


THE ELECTRIC RAILWAY proposed to be built along 
a boulevard between Baltimore and Washington may be 
abandoned, the construction company (Baltimore & Ca- 
tonville Construction Co.) having been put in the hands 
of receivers. It has been stated by the Columbia & 
Maryland Ry. Co., however, that the work of building the 
road will be resumed in about two weeks. It is the inten- 
tion to complete the Baltimore division to Ellicott City 
as soon as practicable. Most of the work on this division 
is finished. Construction on the Washington division will 
also be started. It is said that funds for carrying on 
the work will probably be obtained by an issue of re- 
ceivers’ certificates. 


CIVIL SERVICE EXAMINATIONS will be held in 
Brooklyn, N. Y., on Oct. 5, for various positions, includ- 
ing sanitary inspectors, chainman, superintendent of 
sewer and water pumping station, and also inspectors of 
plumbing, elevators, buildings, gas and electric work, 
docks, grading and paving, sewer connections, etc. Mr. 
E. B. Lent is secretary of the Civil Service Commission, 
with office in the City Hall. 


BOOK REVIEWS. 


POOR’S MANUAL of the Railroads of the United States, 
with an Appendix containing a full analysis of the 
debts of the United States, the several States, Munici- 
palities, etc. Also statements of Street Railway and 
Traction Companies, Industrial Corporations, ete. H. 
Vv. & H. W. Poor. Twenty-ninth annual number, 1896. 
New York, 44 Broad St. 8vo.; cloth; pp. 1,670. $7.50. 


In our issue of Sept. 3 we gave a brief review of the 
railway situation in the United States for 1895, as ob- 
tained from the advance sheets of the Manual. The work 
now published for issue contains 258 pages more of matter 
than the edition of 1895, and embraces statements from 
4,399 corporations, aggregating a capitalization of $16,- 
475,000,000. Included in this list are 2,040 railway cor- 
porations, 1,208 street railway companies, 143 industrial 
corporations, and a list of the debts of 1,008 states, coun- 
ties, cities, towns, etc. This simple statement of the 
volume of contents, coupled with the care and labor be- 
stowed upon the collection and compilation of this in- 
formation, is sufficient in itself to indicate the value of the 
publication. 

THE MINERAL INDUSTRY, its statistics, technology 
and trade in the United States and other countries to 
the end of 1895, Vol. IV. Edited by Richard P. Roth- 
well, Editor of the ‘‘Engineering and Mining Journal,”’ 
Past-president American Instituteof Mining Engineers, 
Member American Society of Civil Engineers, Fellow 


Royal Statistical Society, etc. Statistical Supplement 
to the ‘‘Engineering and Mining Journal.’’ New York 


end London. Scientific 


849 pp. $5.00. 

This fourth issue of what is undoubtedly the most 
thorough and exhaustive publication of this 
anywhere exceeds in value even its predecessors. It is 
impossible to enter here into a review of the contents of 
these hundreds of pages, and the general scope can.only 


Publishing Company. 8yo.; 


character | 


be indicated. The editor, in addition to giving the statistics 


of quantity and value of product for seventy-odd separate 
items, treats of each separately, and in almost every case 
this supplemental material forms a technical treatise upon 
the methods of treatment, according to the latest discoy- 


eries, the mining, tests, prices and generalstatusof the in-- 


dustry discussed. In the preparation of this matter the edi- 
tor has been assisted by many of the ablest investigators 
in the development of mineral industries in Europe’ and 
America, and some of these articles are in themselves 
very exhaustive and especially valuable for the figures and 
information given as to processes and general progress. 
The subject matter is arranged alphabetically by item and 
by country, and an excellent index enables the user to 
readily find what he wants. 


PRACTICAL TUNNELLING.—By Fred’k Walter Simms, 
F. G. S., M. Inst. C. E. Fourth edition, revised and 
greatly extended, with additional chapters illustrating 
recent practice by D. Kinnear Clark, M. Inst. C. E., 
M. Inst. Mech. E., author of ‘‘Railway Machinery,’’ 
“The Steam Engine,’’ ‘‘The Mechanical Engineer’s 
Pocket-Book,’’ etc. New York: D. Van Nostrand Co. 
1896. Large 8vo.; pp. 548, with 36 plates and other 
illustrations. $12. 


It is almost to be regretted that Mr. Clark issued this 
work as a revised and extended edition of Simm’s Tunnel- 
ling, last published 18 years ago; for the 188 pages de- 
voted to the work of Mr. Simm’s are now only valuable as 
a matter of history. In the ‘‘Additional Chapters,’’ how- 
ever, Mr. Clark deals with the more recent and modern 
practice of tunnelling, as exemplified in the Mt. Cenis, St. 
Gothard and Totley tunnels, in the tunnels for the Glas- 
gow and Liverpool water-works, the proposed Simplon, 
and the tunnels at Niagara Falls and under the St. Clair 
River, Hudson River and the River Thames. In each of 
these cases the descriptive matter is full and the sections, 
processes and the drilling machinery are well illustrated. 
The ventilation of tunnels, especially long tunnels, is an 
engineering problem so complicated by controlling local 
conditions that no general rules can be laid down for this 
purpose. Mr. Clark, however, devotes considerable space 
to this important subject, and gives examples of various 
attempts made to get rid of foul air and details the results 
of such experiments for a number of prominent tunnels. 
Tunnel practice in America is scarcely touched upon; the 
exception being the tunnels under the Hudson and the St. 
Clair rivers, and the Niagara Falls power tunnel. Mr. 
Clark’s work is valuable, however, in bringing together in 
one volume much scattered information relating to Euro- 
pean tunnel work; and while this descriptive matter is 
made as concise and brief as possible, and useful details 
are thus omitted, the work as a whole is to be commended. 


WATER SUPPLY.—(Considered Principally from a Sani- 
tary Standpoint). By William P. Mason, Professor ot 
Chemistry, Rensselaer Polytechnic Institute. New 
York: John Wiley & Sons. London: Chapman & Hall. 
8vo.; cloth; pp. 504; illustrations and tables; $5. 

This book occupies, to a considerable extent, a middle 
ground between Fanning’s ‘‘Water Supply Engineering”’ 
and Hazen’s ‘‘Filtration of Public Water Supplies,’’ with- 
out infringing upon the territory of either. It resembles in 
its general plan Nichols’ ‘‘Water Supply, Considered 
Mainly from a Chemical and Sanitary Standpoint,” but 
supersedes it, owing to the advances made in the subject 
since Professor Nichols’ work appeared. 

The volume opens, practically, with a long and valu- 
able chapter on ‘‘Drinking Water and Disease,’’ a sub- 
ject to which the author has given much attention. A 
portion of this chapter was printed in Engineering News 
of June 4, 1896, under the title, ‘Does Pure Water Pay?” 
Next comes a chapter on ‘Artificial Purification of 
Water,’”’ which is principally devoted to a general de- 
scription of slow sand filtration, and rapid sand, or me- 
chanical, filtration. Natural purification of water is then 
discussed, the principal sub-heads here being: ‘‘Direct 
Oxidation,’’ “‘Sedimentation,’’ ‘“‘The Purifying Action of 
Sunlight,’ ‘‘Self-purification of Streams,’’ and ‘‘Seasonal 
Variation in Purity of Streams.”’ 

After having discussed these subjects, the various 
sources, or classes of sources, of water supply are taken 
up in four chapters, these chapters being preceded by one 
on, ‘‘Rain, Ice and Snow.” 

The principles underlying the chemical and bacterial 
examination of water, together with the methods em- 
ployed, are treated in two chapters, and another chapter 
is devoted to consumption of water per inhabitant, a 
subject having a very important bearing on the sanitary 
phases of water-supply. 

The concluding chapter reviews in an able manner the 
present understanding of the action of water on metals, 
and includes some remarks on pipe preservatives. A 
number of appendices present, among other things, some 
tables of analyses of city water supplies, statistics of 
typhoid death rates in American and foreign cities. 

Altogether the book promises to be a useful one, while 
its general make-up is pleasing. 
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THE CHICAGO MAIN DRAINAGE CANAL is discussed 
as follows by President Eckhart in his annual report: 
Of the work of excavation, 90% is now completed; but 


the recent pollution of the lake water by sewage demands ~ 


that immediate steps be taken to secure the full benefit 
of the sanitary district in the near future. This means 
the diversion of sewage from the lake, by the united ac- 
tion of the city authorities and the trustees of the sanitary 
district. Nearly nine-tenths of the present sewage out- 
flow is already discharged into the Chicago River and its 
branches; and the construction of intercepting sewers by 
the city will bring the remaining sewage to this channel. 
The completion of the main channel and the admission of 
water from the lake, says Mr. Eckhart, will remove the 
present source of pollution from the lake and restore 
sanitary conditions in Chicago. ‘The engineering depart- 
ment reports upon the main drainage canal, as follows: 


Total amount of ContractS..... 6. secre eee .$19,261,619.62 
Total amount earned ...... cece seen erences 17,119,942.38 


Total amount to be earned.........+-- $2,141,677.24 
Total reserved percentage and unpaid youchers 2,231,652.32 


Total required to complete existing con- 
are C ER Wane ohinci ls = \clsovaies sy eletavele\w Manes s ole $4,373,329.56 
Amount earned, 89.03 per cent. 
A special committee of the trustees has been appointed 
to confer with the city authorities concerning the speedy 
utilization of the drainage canal. 
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THE WATER POWER AND ELECTRIC TRANSMIS- 
sion plant at Fresno, Cal., described in our issue of July 
2, is of special interest on account of the great head of 
the water and the distance which the power is transmitted. 
The water is carried to. the reservoir by 7 miles of canal 
and flume, and from the reservoir extends the pipe line, 
4,020 ft. long, with a total head of 1,400 ft. The pipe is 
of steel, coated with asphalt, and is laid partly with the 
Converse screw sleeve joints and partly with flange joints. 
The cast-iron flanges are shrunk on and beaded to the 
pipe, reinforced by %-in. rivets through flange and pipe 
between each bolt hole. One flange is recessed and the 
other has a corresponding annular projection, a 3-16-in. 
rubber gasket being placed between the faces. The flanges 
are drawn together by 16 bolts 1 in. diameter, 10% ins. 
long. The pipe was supplied by Dunham, Kerrigan & Hay- 
den, of San Francisco, and the pipe line was made up as 
follows: 

960 ft. of 24-in, riveted No. 12 steel. 


860 ft. of 24-in. riveted %4-in. steel. 
400 ft. of 20-in. lap-welded 5-16-in. steel (Converse 


joints). i 
s00 ft. of 20-in. 5-16-in. 
flange joints). ; ’ 
1,000 ft. of 20-in. lap-welded 3¢-in. steel (cast-iron flange 


joints). 

The 5-16-in. pipe was tested to 600 Ibs. pressure, and the 
36-in. pipe to 1,000 lbs. pressure. Air inlet valves of 
ample area are provided to prevent a repetition of the 
collapse due to a sudden emptying of the pipe. The pipe 
ends in a jet driving the Pelton water wheels. The cur- 
rent is carried over a transmission line wire for a distance 
of 35 miles, and 75% of its power is delivered at the 


switchboard. 


lap-welded steel (cast-iron 
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BIDS FOR THE REMOVAL AND DISPOSAL OF THE 
garbage of Brooklyn were received Oct. 5 from five dif- 
ferent parties, as given in detail in our Construction News 
Supplement. The lowest bid was from the Brooklyn Sani- 
tary Co., which proposes to use the Arnold system of 
utilization, now employed to treat a large part of the gar- 
page of Philadelphia and soon to be put in use for the 
treatment of all the garbage of New York. This com- 
pany made two offers, one for a plant located within the 
city and another for a plant on Barren Island, where the 


plant for New York is now being built. The next lowest 
bid was from E. J. McKeever & Co,, for the Brownlee 
system of garbage cremation. The three offers named 
were as follows: 

i Brooklyn Sanitary Co., 


———_for plant. E. J. McKeever 

Year In City. On Barren Island. & Bro. 
Ar Stare setts $90,000 $113,000 $144,000 
Second Ce ,000 117,000 144,000 
Third «. 92,000 120,000 144,000 
Fourth . 93,000 125,000 144,000 
BEDE a eeteraters 94,000 180,000 144,000 


WATER POLLUTION FROM SEWAGE has heen worse 
in Chicago this year than ever before, according to re- 
ports from the Health Commissioner of that city, and cor- 
responding with this pollution the death rate from zy- 
motie diseases has increased so much as to presage a rep- 
etition of the typhoid fever epidemic of 1890-92. For the 
first nine months of 1896, the number of fatalities from 
typhoid fever has been 559, an increase of 71% over that 
for the same period of 1895, and nearly the rate per 10,000 
population attained in 1889, just preceding the epidemic 
noted. The deaths from typhoid thus far in 1896 are 
3.17% of the total deaths from all causes. In 1889 the 
corresponding figures were 2.67%. As noted in the last 
issue of Engineering News, these conditions have aroused 
the city officials to exert themselves to find some remedy, 
and at a recent meeting the special committee on water 
supply of the city council authorized the mayor to ap- 
point a commission of three engineers to suggest plans for 
a complete system of intercepting sewers designed to re- 
ceive the sewage now flowing directly into Lake Michigan 
and turn it into the Chicago River, whence the drainage 
canal can receive it. At present, 29 sewers, taking the 
sewage of some 400,000 people, discharge directly into 
the lake, 17 on the north side of the Chicago River and 
the remainder on the south side. Fully 90% of the sewage 
of the city now enters the lake through the Chicago River, 
and all this will be diverted through the drainage canal 
when that channel is completed. The only thing that will 
prevent the canal taking all the sewage is the flow of the 
29 sewers mentioned above directly into the lake, and 
this the intercepting sewers, if built, will remedy. About 
90% of the work on the drainage canal from Bridgeport 
to Lockport, 28 miles, is now completed, and an official 
statement from the trustees of the sanitary district as- 
serts that the remaining work necessary to furnish the 
flow of 300,000 cu. ft. per minute will be finished in 1897 
or early in 1898, 


ELECTRICITY ON THE MANHATTAN ELEVATED 
in New York city Was given a practical trial, Oct. 5, the 
experiment being made on the 34th St. branch, between 
the Long Island Ferry and 8d Ave. A third rail laid on 
the outside of and 10 ins. higher than the regular rails car- 
ries the current. Contact is made by means of two slid- 
ing steel shoes. The motor car carries, when fully 
equipped, a storage battery of 256 cells which may be 
used in case of blockade or failure of current in the 
third rail, and which serves to keep the load on the line 
and on the station fairly uniform. The battery alone, it 
is said, will operate a train for 19 miles at a speed of 35 
miles per hour. The motor car is 18 ft. long and slopes 
from a height of 8 ft. in the center to 3 ft. at the ends, 
The electric current is also used to light the cars, which is 
a new departure on the New York elevated lines. The 
locomotive has two General Electric motors of 125 HP., 
and weighs 10 tons. 


———ee 


Se 


CAR PAINTING BY COMPRESSED AIR is being tried 
on the Pittsburg & Lake Erie R. R. The yard is well 
supplied with air pipes, and the barrel of specially pre- 
pared paint is mounted on a hand truck so that it can be 
moved to any part of the yard. The air line consists of 
100 ft. of 1-in. heavy hose; the paint suction hose of 50 
ft. of %4-in. heavy hose. The barrel is equipped with a 
float of pine wood with 4-in. hole in the center. Over the 
hole is a small hose-bearing tower, used as a support and 
hose regulator, insuring a uniform feed of paint. This 
device is light in weight, and can be readily carried to top 
of a box car for spraying the roof. The time for care- 
fully spraying a box car is 30 minutes. To employ a man to 
follow with a long-handled 8-in. whitewash brush, 30 min- 
utes additional, making labor cost one hour per box car, 
each coat. To coat a coal car of 60,000 Ibs. capacity 
takes 20 minutes for each coat, including the time of two 
men. This road is also using a device for spraying on 
paint for the lettering, which, for covering uniformly, 
is considered a decided improvement over the stencil 
brushes, and will lead to a great saying in the wear and 
tear of stencil plates. 


A FOLDING CAR STEP, set below the bottom fixed 
step, is being tried on some cars of the Gulf, Colorado & 
Santa Fe Ry. Its purpose is to facilitate entrance to 
and exit from the car, and it is expected to be more con- 
venient than the stools or boxes carried by the car por- 
ters. A lower fixed step cannot be used, as it would be 
liable to be struck by platforms, etc. This folding step 
was designed by Mr. F. W. Farrell, Master Car Builder, 
at Galveston, Tex. 


oe eee 

THE ELECTRIC MOTOR CARS for the Brooklyn 
Bridge cable railway are now being delivered. They are 
45-ft. cars, weighing 28 tons, or 36 tons with the four 


100-HP. electric motors and equipment, and closely re- 
semble the present cars. There will be one motor car to 
each train and it will be used to switch the train from the 
incoming to the outgoing track, thus dispensing with the 
present shuttle movement of the steam locomotive which 
pushes the trains out from the station to the point where 
the cable is picked up. The motor car will also haul the 
train at night, when the cable plant is shut down for in- 
spection. A shoe on each motor truck will take the cur- 
rent from a rail conductor laid outside of the track rails. 
The cars were built by the Pullman Palace Car Co., of 
Pullman, Ill., and the electrical equipment was fitted by 
the General Blectric Co., at Schenectady, N. Y. 
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THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was a head collision of freight trains, Oct. 1, at 
Philson, Pa., on the Baltimore & Ohio R. R. An east- 
bound train descending the steep grade of the Allegheny 
mountains got beyond control and could not be stopped at 
the siding where it should have waited for the westbound 
train. The train went down the grade at high speed and 
struck the westbound train, which had two engines. The 
three engines and 34 cars were wrecked. The bodies of 
18 men, all tramps, were found in the wreck, and several 
of the trainmen were injured. The accident occurred on 
a grade of about 2.3%, 17 miles long, from Sand Patch 
tunnel to Hyndman. It is said that 16 cars (or about half 
the train) had air brakes, and that the brakes were tested 
satisfactorily at Sand Patch, but that the tramps (large 
numbers of whom ride on these trains) meddled with the 
brakes, cutting them out of service.——A double collision 
of freight trains occurred Sept 30 at Niagara Junction, N. 
Y., on the Lehigh Valley R. R. A freight train had 
stopped to cool a hot box and was run into by a following 
double-header freight train, derailing one engine and the 
caboose, and throwing them across the other track in front 
of a westbound freight train. The two engines went down 
the bank and a number of cars were wrecked, four or five 
of the cars being destroyed by fire. One man was killed 
and another fatally injured. It is said that a signal which 
should have been set to protect the rear of the standing 
train, was not set at danger until the second train was 
seen approaching. ° 


A TUGBOAT BOILER exploded Sept. 29 in the East 
River, New York, near Hell Gate. The tug was the ‘‘Rob- 
ert Lockhart,’’ of the Lehigh Valley R. R., and was tow- 
ing three heavy coal barges against the tide. The~ boat 
caught fire and very nearly drifted on the rocks, but was 
hauled out of danger by the ‘‘Edna B. King.’ 


se 


A BOILER EXPLODED at No. 2 Colliery, Harwood, 
Pa., on Sept. 28, killing one man and seriously wounding 
two others. 


_ He 


THE BURSTING OF THE DAM of the lake at the Fair 
Grounds, Staunton, Va., Sept. 30, caused a flood in Lewis 
Creek which caused considerable damage to property and 
the loss of several lives. The accident was due to the 
high water in the lake, caused by heavy rains. 


THE HEAVY GALE AND STORM of Sept. 29 caused 
widespread damage along the south Atlantie coast. The 
town of Cedar Keys, Fla., was almost entirely wrecked, 
and great destitution will result, while a number of per- 
sons were killed and injured. A number of the boats of 
the sponge fishing fleet were lost, with all hands. At 
Savannah, Ga., the loss by damage to buildings, etc., will 
probably amount to $1,000,000. Several ships were blown 
ashore on the coast and in the rivers, plantations were 
flooded, electric light and power plants shut down. Ex- 
tensive damage was also done at Baltimore and Wash- 
ington. 
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TWO RIVALS FOR THE STEAM ENGINE in its usual 
form are now receiving much attention, the steam turbine 
and the gas engine. Which one is eventually to displace 
the reciprocating steam engine for the direct driving of 
dynamos is a matter of doubt, but the Westinghouse Ma- 
chine Co., which builds the well-known Westinghouse 
steam engine, is preparing itself for either event by em- 
barking in the manufacture of both steam turbines and gas 
engines. It has recently placed both upon the market. The 
turbine is of the Parsons type, which has for some years 
been on the market in England. The gas engine is a new 
design, the result of some years of experiment by Mr. 
George Westinghouse. It is a two-cylinder engine, using 
the Otto cycle, but with a governor which controls the ad- 
mission of both air and gas in such a way that an explo- 
sion occurs at every stroke. The result is a very good 
regulation, such that dynamos driven directly on the shaft 
of the engine furnish an entirely satisfactory light, free 
from flickering. Two of the gas engines are now running 
in the Pittsburg Exposition. 


THE LARGEST INSTALLATION OF WATER TUBE 
boilers on any steam vessel is that of the Belleville boil- 
ers on the new British battle-ship ‘‘Powerful.’’ A de- 
tailed description of the plant is given in Engineering 
News of Sept. 25. There are 48 boilers in all, designed 
to work at 260 lbs. per sq. in., which pressure is reduced 
to 210 lbs. by Belleville valves. The total heating sur- 
face is 69,453 sq. ft., equal to 2.77 sq. ft. per designed 
horse-power (22,500 I. HP.), and the total fire-grate area 
is 2,192 sq. ft. 
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THE PARK ROW BUILDING, 30 STORIES HIGH; NEW 
YORK CITY. 
(With inset.) 


The rage for phenomenally high office-buildings 
still continues unchecked in New York city, and 
there seems to be at present some rivalry here as 
to who shall build the highest structure. The de- 
sign and construction of these very lofty buildings 
calls for some very interesting engineering work. 

The first part of the work of designing such a 
building is the preparation of general elevations 
and floor ‘plans, by the architect, but the struc- 
tural or constructional design is largely an engi- 
neering rather than an architectural work, since 
with the steel skeleton style of construction nec- 
essary for these great buildings, the exterior 
masonry and treatment which are visible in the 
finished work are merely the clothing and orna- 
ment of the steel framework. Nevertheless the 
general plan and appearance of the structure are 
the first considerations, and it is, therefore, the 
architect who is first engaged to prepare the 
plans, and who may either prepare the structural 
design for himself or entrust the work to an en- 
gineer, subject, of course, to his approval as be- 
ing responsible for the entire work. In all build- 
ines of this character the architectural design and 
arrangement considerably complicates the ar- 
rangement and detailing of the structural iron- 
work. 

The highest building thus far designed in New 
York city is the Park Row Building, which is to 
occupy the site of the old International Hotel on 
Park Row, opposite the Post Office, and work is 
already in progress on the foundations. This will 
be an office building, with stores on the street 
floor, and a restaurant at the top. The main part 
of the building will have 26 stories, while 
at the two front corners will be four-story towers, 
the total height from the curb to the tops of the 
cupolas being 386 ft. Below the curb level will be 
a basement and a cellar. The St. Paul Building, 
close by, has 25 stories, and is 313 ft. high from 
the curb (Eng. News, May 7, 1896); while the 
American Tract Society Building has 20 stories in 
the main part, three more in the tower, and is 
291 ft. high to the top of the roof of the tower 
(Eng. News, Dec. 27, 1894). 

The general appearance of the new pbuilding is 
shown in Fig. 1, which is reproduced from one of 
the water-color drawings prepared in the archi- 
tect’s office. 

The plan of the building is very irregular, as 
shown in Figs. 8, 12 and 13, owing to the impos- 
sibility of securing some of the property at any 
reasonable price (until the owners of this property 
found that the new building could be built without 
it, when their demands at once fell considerably 
but it was then too late). The building will have 
a frontage of 108 ft. 11 ins. on Park Row, 20 ft. on 
Ann St.,and 47 ft. 10% ins. on Theater Alley, while 
the depth from Park Row to the alley will be 153 
ft. 73%, ins. The area covered will be 15,000 sq. ft., 
and this is entirely on a deep sand foundation. The 
foundation will be carried on piles driven into the 
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perfectly straight and 20 to 25 ft. long; and have 
theheadscut off belowthelevelof ground water, or 
at 34 ft. 4 ins. below the level of the curb on Park 
Row. For the Tract Society Building (which was 
also built by Mr. Robertson) it was specified that 
the piles should be driven to a greater depth than 


FIG. 1. GENERAL VIEW OF THE PARK ROW BUILD- 
ING; NEW YORK CITY. 
Architect. R. H. Robertson. 


Consulting Engineer, Nathaniel Roberts, [. Am. Soc. C. E. 
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ing. The piles will be driven about 16 to 18 ins. 
c. to c, beginning at the center of each pier or 
group, and working outward, while the rows of 
piles will be about 24 ins. c. to c. 
loaded with more than 16 tons, and the allowed 
pressures are 15 tons per sq. ft. on brickwork, and 
40 tons per sq. ft. on granite. The site of the 
building will be excavated to a depth of 34 ft. be- 
low the curb line. An additional 12 to 16 ins. in 
depth will be excavated between and around the 


heads of the piles for a clear space of 12 ins, from ~ 


the piles, and this space will be filled in with a 
concrete composed of 1 part Portland cement, 2 
parts sand and 5 parts broken stone not over 24% 
ins. in size. This concrete will be tamped to a hard 
consistent mass, and leveled off flush with the 
heads of the piles. The Portland cement used is 
specified to be of the Stettin or Ooland brands, 
all of which must be of recent manufacture, and 
no retempering of the cement will be allowed. The 
sand must be coarse, sharp and clean. Upon the 
concrete capping will be laid large granite blocks 
for bases for the piers, which will be of brick, 
with granite capstones to carry the grillage beams. 
The bottoms of these grillage beams are to be 29 
ft. 144 ins. below the finished level of the first floor 
on Park Row. 

It will be seen from the foundation plan, Fig. 3, 
that most of the columns rest on distributing gird- 
ers, which in turn rest on a grillage of I-beams on 
two or more of the masonry foundation piers, while 
some of the interior columns rest directly upon 
grillages upon isolated piers. Hach foundation had 
to be especially designed for the column loads to be 
sustained by it, the size of girders and the size 


and weight of grillage beams varying according to — 


location. The long girder on the Theater Alley 
front is carried by 61 I-beams, 12 ins. deep, 32 Ibs. 
per ft., 4 ft. long. The girder for columns G7, G8, 
has 13 15-in, I-beams, 67 Ibs., 8 ft. 8 ins. long, and 
11 15-in. I-beams, 41 Ibs., 3 ft. 4 ings. long. The 
girders for columns A2, B2, etc., have 20 15-in. 
beams, 67 lbs., 8 ft. 8 ins, long, and 4 15-in. I- 
beams, 41 lbs., 3 ft. 6 ins. long. The grillages for 
isolated column foundations have a lower row of 
15-in. I-beams, 45 Ibs., and an upper row of 24-in. 
I-beams of 68 or 80 lbs. per ft. The grillage beams 
are I-beams of length, depth and number suitable 
to each individual foundation, and these are laid 
upon the granite caps of the brick piers, being set 
in a bed of.cement, 14-in. thick, on top of the caps, 
any difference of thickness of over %4-in. being 
made up with layers and cross layers of flat steel 
bars, grouted in cement. Each span of grillage 
beams up to 5 ft. 
separators, while where the beams are over 5 ft. 
long, six separators are used. The separators are 
box-shaped, with milled surfaces to bear evenly 
and truly on the top and bottom flanges of the 
beams. 

The distributing girders are of plate construc: 
tion, having two to four webs, their length ranging 
from 8 ft. to 47 ft., and their depths from 44 to 96 
ins. The typical construction is shown in Fig. 5, 
and the details of one of the heavy girders are 
given in Fig. 11, which shows the girder at the 
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FIG, 10.—DETAILS OF MAKE-UP AND CONNECTIONS OF COLUMN P 21. 


sand to a depth of about 20 ft., this system hav- 
ing been satisfactorily employed for the American 
; Tract Society Building, where no settlement has 
occurred. There will be about 3,500 foundation 
piles of good sound American spruce, free from 
knots and ring strokes, and having the bark left 
on. They are 10 to 14 ins. diameter at the head, 


20 ft., but it was found difficult to get them down 
more than 20 ft. without breaking or brooming 
them, while where they were very close together 
the piles would sometimes refuse to go more than 
10 ft. into the closely compacted sand. For this 


“reason a depth of 20 ft, or to a hard bearing has 


been specified for the piles for the Park Row build- 


Theater Alley front. The weight of this is about 
105,880 lbs. for a length of 47 ft. 2% ins In all 
cases the web stiffeners are required to have a 
bearing at top and bottom, Fig. 14 shows the lo- 
cation of some of the girders in relation to the col- 
umns. The make-up of some of these distributing 
girders is given below: 


No pile is to be 
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in length has four cast-iron. 
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Girders Al, Bl, and F1, Gl; 4-web plates % x 96 
ins., 8 angles % x 6x 6 ins., 6 plates %4 x 32 ins. 

Girders A2, B2 ; F2, G2, and A6, B6 are similar 
but with 6 plates % x 32 ins. 

Girder A9, D10; 4 plates, 3% x 72ins., Sangles %4 
x 6 x 6 ins., 10 plates 18-16 x 32 ins. 

Girder F3, G3; 2-web plates 1% x 96 ins., 1-web 
plate % x 96 ins., 8 angles %4 x 6 x 6 ins., 2 plates 
56 x 32 ins. 

Girder F’’; 4-web plates 3%,x44 imns., 2 cover 
plates 14 x 32 ins., 8 angles % x 6 x 4 ins. 

All columns which do not rest on distributing 
girders,but have isolated foundations, are support- 
ed on short girders on a set of I-beams resting 
on the grillage beams, so as to distribute the 
weight evenly over the caps of the piers. The gen- 
eral arrangement of the foundation construction is 
shown in Figs. 2, 3, 4, and 5. The cellar floor will 
be level with the base of the granite cap, so that 
the steel girders will be accessible for inspection 
and repainting. ; 

There are practically no two columns of identical 
section in the entire building,the irregular arrange- 
ment preventing any uniform loading, so that each 
column has had to be designed and built up for 
the particular load. The loads range as high as 
2,900,000 lbs. All the columns are of box section 
(Figs. 7, 8, 9, 10), some being square and others of 
rectangular section, while in one case a double- 
box section is used, Fig. 8. They are flanged at 
every story, near the floor beams, to support the 
surrounding masonry, The bed plates are planed 
to a smooth surface to avoid shimming, and all the 

columns in the walls are to be carried up on te 
above the roof beams, and there connected with a 
line of 8-in. channels under the balustrade coping. 
The weight of columns P22 and P26 is about 

58,080 lbs. per section of length. 
_ The floor beams are generally composed of two 
I-beams, with cast-iron separators 5 ft. apart, 
these separators being the full height of the beams 
and bolted with %4-in. bolts. There are three or 
_ four separators to each span, so made that the 
flanges of the beams will be not less than 
1% ins. apart. All floor beam tie-rods are 
~to be %-in. diameter, set 3 ins. above the 
Bottoms of the beams. The floor beams of 

each tier are framed so that the bottom will pre- 
sent two different levels, one 5 ins. above the other. 

In the area where 15-in. beams are used, the 

beams and girders will be framed flush (or coped 
together). Where 10 and 12-in. beams are used 
they are framed flush and level at the bottom, 
_ which is to be 5 ins. above the bottom of section 
where 15-in. beams are used. The plan of the 
framing of the first floor, Fig. 12, is reproduced 
direct from one of the drawings, and shows the 
general character of the drawings as sent out from 
the office of the consulting engineer, the illustra- 
tion being about one-third the size of the original. 
It will be seen that the irregular plan of the 
building results in a somewhat complicated ar- 
rangement of the floor framing. The horizontal 
diagonal members are for wind bracing, while the 
semicircular arrangement at the back is for a 
group of elevators. 

Box and lattice girders connect the columns at 
the walls. The lattice girders in the light courts 
are 48 ins. deep over chords, and those in the solid 
side walls are 36 ins. deep. Those in the light 
courts have the bottom set 1 in. lower than the 15- 
in. floor beams, and all have their chord angles 
%g-in. apart to allow of the easy connection or at- 
tachment of cast-iron lintels and sills. The outer 
ends of the light courts are spanned at every other 
floor by plate girders having curved bottom chords, 
The elevation of the ironwork of the north wall 
is shown in Fig. 6. 

The main roof over the 25th story will be formed 
flat, like a floor, and will be sufficiently strong to 
carry a water tank of 10,000 gallons capacity. The 
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aa 


roof over the 27th story (in the middle of the front) 

will be formed by angle-iron trusses 6 ft. apart, 
' with T-iron purlins 12% ins. c. to ce, to carry 
safely a load of 100 lbs. per sq. ft. The walls and 
roof of this portion will be of vertical I-beams, 
with terra cotta block filling. The roofs of the 
turrets and lanterns will be of tees and angles, and 
the turrets will have a metal roof covering. Over 
the Ann St. front will be a dome, square in plan. 

The amount of steel work in the building will ag- 
gregate about 9,000 tons. All beams, connections, 
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228 


ENGINEERING NEWS, 


rods, girders, angles, tees and channels; all built- 
up sections, and all cantilevers and columns, are to 
be of medium steel having an ultimate strength of 
not less than 60,000 Ibs., nor more than 68,000 Ibs. 
per sq. in.; elastic limit, half the ultimate strength; 
minimum elongation, 20% in 8 ins.; minimum re- 
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by dotted lines on the iron work elevation, Fig. 
6, which consists of 1%-in. rods, with eye ends, 
pins and turnbuckles. 


There will be two steel tanks of 10,000 gallons 


capacity, one in the cellar and one on the roof. 
Hach will be 14 ft. diameter and 9 ft. high, of 5-16- 
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FIG. 5.—TYPICAL DETAIL OF GRILLAGE AND DISTRIBUTING GIRDER. 


duction of area at fracture, 40%. The metal must 
bend cold 180° to a' diameter equal to the thick- 
ness of the test piece, without a crack or flaw on 
the outside of the bent portion. The smoke flue 
and all its connections and appurtenances will be 
of mild steel. No variation of more than 214% in 
weight or cross-sectional area will be allowed. 
The specifications provide that all abutting sur- 
faces of compression members, such as columns, 
shoes, etc., must be planed to even bearings, and all 
finished surfaces must be protected by white lead 
and tallow. AlIl surfaces that will be inaccessible 
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Fig. 7.—Section of Column P 8. 


after assembling, must be cleaned and well painted 
(before assembling) with three coats of best red 
lead paint and oil, or asphaltic or graphite paint. 
The entire structural work of cast iron, wrought 
iron, and steel must be cleaned, dried and painted 
with two coats of paint (as above), and three 
coats on all portions which will be surrounded 
by masonry. 

Rivets will be usually %4-in. and %-in. diameter, 
the pitch not exceeding 6 ins., nor 16 times the 
thickness of the thinnest outside plate,nor less than 
three times the diameter of the rivet. The distance 
between the edge of the piece and the center of 
rivet holes must not be less than 114 ins., ex- 
cept for bars less than 24% ins. wide, and when 
practicable it must be at least twice the diameter 
of the rivet. The rivet heads must be concentric, 
with a height of at least 0.6 the diameter of the 
shank. Rivets will be machine driven wherever 
practicable. In punching, the diameter of the 
punch must not exceed the diameter of the rivets 
by more than 1-16-in., and all holes must be 
clean cut. The use of drift pins is allowed only 
to bring together the several parts of one member, 
and the pins must not be driven with such force as 
to disturb the metal about the holes. The rivet 
holes for splice plates of abutting members must 
be accurately spaced, so that the holes will be 
truly opposite when the members are brought to- 
gether and before the rivets are driven. 

The wind bracing consists of horizontal diagonal 
bracing in the floor systems, while the column con- 
nections with the box and lattice girders also give 
great lateral stiffness. There is also a vertical 
diagonal bracing in the panels between the fol- 
lowing columns: G5 and G6, G7 and G9, GS and 
G10, A8 and B38, A6 and B6, D6 and D7, and D8 
and D9. This is composed of two angles 9-16 4 
x6 ins. in the lower stories, and the sizes get 
smaller in the upper part of the building. There 
will be a temporary erection bracing, as shown 


in. steel plates, with a 1% x 4-in. band around the 
upper edge. The roof tank will be blocked up 
15 ins. above the beams. The steel smokestack 
will be made in sections, one story high, riveted to- 
gether, with expansion and contraction joints at 
every third and fourth story, each section being 
supported directly on the floor beams of its section. 
This smokestack will be of steel plate 9¢-in. thick 
for 100 ft., then 5-16-in. for 100 ft., and then 14-in. 
to the top. All sills, mullions and lintels for win- 
dows will be of cast iron. 

The treatment of the exterior can be credited to 
no established style of architecture, but may be 
classed as that of the ‘‘American skyscraper” style, 
the great height, narrow width and necessarily 
flat front or facade of such buildings rendering 
necessary a special treatment which it is diffi- 
cult to make effective. The general appearance of 
the building, and the treatment of the Park Row 
front are shown in Figs. 1 and 2. The exterior 
masonry will be of granite to the top of the third 
story, then buff Indiana limestone to the sixth 
story sill on the Park Row and Ann St. fronts, 
and the remainder will be of buff brick, terra cotta 
and stone. The brick masonry backing will be of 
Haverstraw hard-burned brick, laid in cement, and 
sgrouted with liquid cement. The exposed portions 
of the side walls, court walls, and Theatre Alley 
front, will be faced with IXL brick, specially 
burned to a hard, impervious, glossy surface. The 
walls of the light courts will be 16 ins. thick, and 
the columns in those walls will be fireproof, with 
not less than 8 ins. of brickwork, the inner course 
of which is to be of hollow brick. Other columns 
will have not less than 4 ins. of common brickwork. 


Vol. XXXVI, No. 15 
walls in contact with earth, being ‘carried 
up 2 ft. above the surrounding earth cr to 


the level of the curb. This course 


ture. 
five alternate layers of hot asphalt or plastic slate 


and four layers of moisture-proof paper, finished 


off with %4-in. roofing tiles, gutter and leaders, laid 


in Portland cement and pointed. The kitchen and ~ 


serving rooms will have rock asphalt floors. The 


sidewalk will be of 214-in. bullseye lights, set in 
cement in cast-iron frames, with a stone curb 245 


ins. wide. 


The floors will probably be of terra cotta flat 
arches of end construction, the blocks being 12 ins. © 
deep for the 15-in. floor beams, and 10 ins. for the — 
The blocks will be set in Portland cement 
The 
weight of this block construction and top filling 
must not exceed 65 lbs. per sq. ft. where 15-in. — 
beams are used, or 45 Ibs. where 10-in. beams are © 
The partitions will be of terra cotta blocks, a 
+ ins. thick for the basement and all floors except ; 
Porous © 


others. 


mortar, and covered with cinder concrete. 


used. 
32 

the first floor, which will have 6-in. blocks. 
terra cotta bands will be fitted, to which to nail 
the base, chair rail, picture molding, 
grounds and trim. 


authorized by the Building Department. 
concrete arch, at least 3 ins. thick at the crown, 


with suspended ceilings of No. 20 stiffened wire 
netting,leaving 1 in, air space below the bottoms of 
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tFig. 8.—Section of Double Box Column, P 38, 


the beams. The floors would be guaranteed to 
carry 500 lbs. per sq. ft., uniformly distributed. 
The Roebling partitions would be 2 ins. thick be- 
tween finished plaster surfaces. The smokestack 
will be enclosed by double partitions, with a 4- 
in. air space between them. The rough concrete 
over floor arches and for the tile flooring will be 
cinder concrete, composed of 8 parts clean, dry cin- 
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FIG. 9.—DETAILS OF MAKE-UP AND CONNECTIONS OF COLUIINS P 22 AND P 26. 


Bluestone caps 24 x 20 x 12 ins. are used for the 
floor girders. All brickwork below the street will 
be laid in cement mortar of 3 sand to 1 Portland 
cement, and the coping will be set and pointed in 
Portland cement mortar and sand 1 to 1. There 
is to be a water-proof or damp-proof course 
laid through the vault walls, and all other 


ders (no ashes), 2 sand and 1 Portland cement. 
This will be filled in to within 114 ins. of the unished 
floor surface or 3 ins. above the tops of the beams. 
A similar concrete, 314 ins. thick, will be used for 
the flat roof. The roof filling of the towers will be 
4-in. porous terra cotta blocks, laid in Portland 
cement. The entire building will be plastered with 


 onsists of — 
three continuous layers of hot asphalt or plastic q 
slate and three layers of paper impervious to mois- 

The concrete of the roof will be covered with — 


plaster — 
It is possible that the Roebling — 
system of flooring and partitions will be used, if q 
In this © 
case there will be a steel ribbed wire cloth and — 
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a quick-drying material, such as rock or adamant charge of the building and its erection for him. 

_ plaster. : The constructional steel work was all designed and 

In the construction of the foundations, all ad- worked out in detail by Mr. Nathaniel Roberts, M. 

joining walls will be shored up and strongly un- Am. Soc. C. E., Consulting Engineer, of New 

- derpinned with brick work laid in Portland cement, York city and Jersey City, N. J., who also has 
this underpinning being 4 ins. thicker than the 
wall it supports. The underpinning will be carried 
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THE PRESENT STATUS OF THE DISTRIBUTION AND 
TRANSMISSION OF ELECTRICAL ENERGY.* 
By Dr. Louis Duncan.** 


It is my purpose to take up the different methods of 
transmission and distribution of electrical energy and to 
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gers swiftly, yet easily. The plant will be tested FIG. 11.—DETAILS OF DISTRIBUTING GIRDER. 


by loading each car with 3,000 Ibs. live load, ana 


ten hours, running on a uniform schedule. One the steel framework of the structure. Mr. Geo. 
elevator will be for carrying freight and safes,and Shea Dayton, Chief Draftsman for Mr. Roberts, 
will have the front and sides removable, while the has had a large share in the responsibility for this 
platform must be designed to carry a safe weigh- work. The general contract was let to Mr. John 
ing 8,000 lbs. The power plant for the elevators Downey. The contract for the excavation and 
will include three Worthington pumps (one triple- foundation work hag been let to Mr. T. P. Galli- 
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expansion and two compound), and a special du- gan; that for the steel and iron work to J. B. & J. 


plex pump for the freight elevator when lifting M. Cornell, and that for the masonry to Dawson & 
safes. Separate elevators will extend from the top Archer. The building is being erected for the Park 
main floor up into the towers, as shown in Fig. 2. Row Construction Co., and its cost will probably 
The elevator equipment is given in detail in the be in the neighborhood of $2,000,000, We are in- 
accompanying table. debted to the architect and the consulting eng!- 

The architect of the building is Mr. R. H. Rob- neer for plans and information made use of in the 
ertson, of New York city, and Mr. A. Pauli is in preparation of this article. 


BPlevator Equipment for the Park Row Building, 30 Stories High, 


No. of Rise Height Aver-_ Safe lift- Speed, 
car. Size of car. (floors). of rise, age load, ing load, feet i 2 
Main elevators. ft. ins. lbs. lbs. pr.min. Purpose. 
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htt ess paideds 24 ss 9 200 mae ae 3338 250 200 Restaurant serv. 


giving each car 200 full trips up and down within charge of working out all the detail drawings of - 


consider the limits that are actually fixed by the present 
status of electrical development. 


Generating Plants. 


A large proportion of the electrical plants in this 
country are steam plants. In the last ten years we have 
advanced from small stations using high speed dynamos 
for light and power distribution to large stations, using, 
as a rule, low speed direct connected machines. The sim- 
ple engines that were used some years ago have, in many 
cases, been changed to compound and even triple expan- 
sion engines, and where it is possible condensers have been 
employed. Some of the latest plants have machinery of 
the highest possible efficiency, and yet if we consider 
the price per horse-power of the power generated, we will 
find that it is greater than we expect. This is partly due 
to the fact that for both lighting and power purposes the 
load on the station, is, as a rule, not uniform and the ap- 
paratus is not working under the best conditions for econo- 
omy. In this country electrical energy is principally gen- 
erated for electric lighting, for electric traction, and for 
supplying stationary motors, the stationary motors, as a 
rule, being supplied with current from lighting stations. 
If we take the load diagram of such stations in large 
towns, we will find that the average output is not greater 
than 30 to 40% of the maximum output. We have, there- 
fore, to supply a large amount of machinery correspond- 
ing to the maximum demand on the station, while for 
distribution a large amount of copper is required that is 
only being used at its maximum capacity for a compara- 
tively short period of the time. 

In stations supplying power for traction purposes we find 
a variation of load, but the variation is a different kind 
from that found in a lighting station. In the latter the 
ioad varies at different hours in the day, but for any par- 
ticular instant it is practically constant. In the former 
the average load for different hours during which the 
station is operated will be practically constant, but there 
will be momentary variations depending upon the size of 
the station and the type of traffic. Taking for instance a 
2.000 HP. station in Baltimore, I find that the average 
load is 48% of the momentary maximum load. This differ- 
ence in the kind of variation for the two types of stations 
necessitates employment of different apparatus to obtain 
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Fig. 14.—Section on Park Row, Showing Foundations and 
Distributing Girders. 


the maximum economy for each type. For lighting sta- 
tions, triple expansion engines may be used, while for trac- 
tion work, where the variation in the load is sudden and 


*Condensed from the presidential address before the 
American Institute of Electrical Engineers, Sept. 25, 1896. 

**Pres. Am. Inst. Elec. E., Johns Hopkins University, 
Baltimore, Md. 
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may occur after the steam is cut off from the high pres- 
sure cylinder, it is not well in general to go beyond com- 
pound engines, and there is even a question as to whether 
simple engines are not more economical when condensing 
water cannot be obtained. In any case, however, it is of 
the utmost importance as regards economy of operation 
that the load should be made as constant as possible. 

Two distinct types of distribution are used for incandes- 
cent lighting in this country—the single-phase alternating 
current and the direct current three-wire system. At the 
present time the former does not permit the supplying of 
power. As alternating distribution is at high potential, 
it does permit the location of the station where the condi- 
tions of maximum econom, can be fulfilled. The three- 
wire incandescent system using low voltages may be used 
for supplying motors, but the amount of copper necessi- 
tated by the low pressure has caused such stations to be 
located near the center of distribution irrespective of the 
best conditions for the economical operation of the plant. 

With the alternating system it seems impossible to pro- 
vide even a moderately steady output, but with the con- 
tinuous current system the motor load during the day 
gives an average output greater in proportion to the 
maximum. Some years ago the question of the relative 
values of the alternating and direct current systems was 
discussed, and for a while most of the stations installed 
were of the alternating type. At present the tendency 
seems rather in the direction of continuous current sta- 
tions, especially in towns where there is a large demand 
for current within a comparatively small area. There is 
a great advantage of direct currents in that they allow the 
employment of storage batteries, which equalizes the 
load on the station. In almost all of the large lighting 
plants, both here and abroad, this plan has been adopted 
to a greater or less extent and the results have been so 
favorable that the battery equipments in many of our sta- 
tions are being increased. The efficiency of batteries in 
lighting stations is comparatively high, while the depreci- 
ation has been greatly reduced, and is not now over 5 or 
6% per annum. In most systems, however, the full bene- 
fit of the storage batteries is not realized, as the batteries 
are placed in the station, and while the advantage of an 
approximately constant load is obtained, yet the further 
advantage offered in distribution is not secured. I will 
take this question up later. 

In New York, Brooklyn, Boston and Chicago a large 
proportion of the direct current lighting stations are situ- 
ated where it is expensive to handle the coal and ashes, 
and where the economy due to condensation is not ob- 
tained. It is also the custom to use several stations in- 
stead of a single large station, and this increases the cost 
of production both in operating expenses and fixed 
charges. The question arises whether we have reached a 
point where it will be more economical to consolidate the 
stations in the best possible location for economical pro- 
duction of energy, and make use of the means of distri- 
bution which have been developed in the last few years 
to increase the radius at which energy can be supplied. 

As far as traction stations are concerned, their efficiency 
and output would be increased by the use of batteries, both 
because the machinery would be steadily loaded and be- 
cause the most efficient type of apparatus could be used 
as is the case in lighting stations. By the consolidation 
of railroad properties that has taken place in the last 
few years, single corporations operate electric lines over 
extended areas. It is the custom to build a number of sta- 
tions, each running a certain section of the line, the idea 
being that the decreased cost of copper and the decreased 
possibility of a shut down would more than compensate 
for the increased cost of operation and fixed charges. 
It is, again, important to consider the question whether 
we have not reached the point where a single station can 
be built in such a way that there is little or no possibility 
of any accident causing a suspension of the entire traffic 
of the system, and where improved methods of distribu- 
tion will decrease the amount of copper so that it will 
not exceed that required by the present method of using a 
number of generating stations. 

If storage batteries are used, the. two types of variable 
load belonging to lighting and power stations demand 
different types of battery. For lighting stations a consid- 
erable capacity is required, while the momentary varia- 
tions of power stations do not require any great capacity, 
but demand as great a maximum output as battery manu- 
facturers can obtain. 

In water power plants the conditions of economy are 
different. The location of the plant is, of course, defi- 
nitely fixed, and the advisability of obtaining a uniform 
load, by means of batteries, depends upon the local condi- 
tions. If the water power is limited and is less than the 
demand, then it might be well to use batteries in order to 
increase the amount of salable power. Again, ifthe 
development is expensive, it might be cheaper to develop 
a smaller amount of power, pay for a smaller amount 
of machinery and increase the output by the addi- 
tion of batteries. These are questions that can only be 
decided by a knowledge of the local conditions. 


Electrical Distribution. 


The distribution of electrical energy to consumers as 
distinguished from its transmission to long distances, has 
been largely accomplished by the agency of continuous 
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currents although alternating currents have played an im- 
portant part in incandescent lighting. As I have stated 
a considerable proportion of current for lighting is dis- 
tributed at constant potential on the three-wire system, or 
at constant current on are light circuits, while power for 
traction circuits is distributed at approximately constant 
potential at an average of say 550 volts. 

I shall first consider the condition of affairs in a trac- 
tion system in a large city, where a number of suburban 
lines ure operated. If direct distribution is attempted 
from a single station, it will be found that when the dis- 
tance exceeds five or six miles a large amount of copper 
must be employed to prevent both excessive loss and ex- 
cessive variation of potential on the lines. On suburban 
lines it is the latter consideration that usually determines 
the amount of copper used, and this is especially true ou 
lines where there is a considerable excursion traffic. Even 
in whe city itself, the supplying of sections at distances 
three or four miles from the station may require so much 
copper that it would be less expensive to operate separate 
stations. Several metheds other than the direct method 
may be employed to remedy these difficulties. For outlying 
lines where the traffic is mainly of the excursion order, 
being variable both during the day and for different sea- 
sons, boosters may be advantageously used. It is per- 
haps best from reasons of economy to run the boosting dy- 
uamos from motors. These dynamos are series wound 
and are connected to feeders of such resistance that the 
fall of potential in the wire for a given current is com- 
pensated for by the rise in voltage of the booster. There 
is a decreased cost of copper incidental to this system, 
due to the fact that the drop is not limited by considera- 
tions of regulation—the voltage at the end of the feeder 
being constant—while the transmission is at an increased 
potential. If the average station potential is 600 volts, 
and it is boosted 300 volts, then the copper for a given 
loss would be decreased in the ratio of 36 to 81. The 
booster system has the advantage of the direct system 
when the cost of the additional apparatus together with 
the increased loss on the line, capitalized, is less than the 
increased cost of the copper necessary to produce the same 
result by the direct system. Whether the balance is in 
favor of one or the other depends on the distance and the 
variation of the load, and it is indifferent whether the va- 
riation in the latter occurs often or not. 

If any transforming device is employed to feed a distant 
section of the line it must be remembered that the capac- 
ity of the device must be great enough to look out for the 
inaximum demand on this section. Suppose now that we 
wish to feed some suburban line where the load has con- 
siderable momentary fluctuations but where the traffic is 
mod¢rately constant during the year. In this case the 
booster could be used with a storage battery at the end of 
its feeder, the battery supplying the line. The advantages 
of. this combination are greater than with the simple 
booster and in many cases they will compensate for the 
interest and depreciation on the battery and the loss in it. 
If the arrangement is properly made, the load on the 
booster and line wire will be practically constant, thus 
decreasing the capacity of the booster to that required for 
the average load, while less copper will be required for 
a given loss. As to the latter point, suppose a given 
amount of power is to be distributed in 24 hours, say 
200 amperes at 600 volts, if the load is uniform, the loss 
will be proportional to 200? x 24 hours. If it is all distrib- 
uted in 12 hours, the loss will be proportional to 4002 x 12 
hours, or twice as much. So in the case of the steady 
load the same power could be transmitted with the same 
loss with half the copper. It makes no difference whether 
the variation extends over 12 hours in 24 or it occurs 
every other minute, the result will be the same. It is ap- 
parent then that it is of the utmost importance to keep the 
line steadily loaded, as well as the station, and this points 
to the location of the battery near the points of consump- 
tion and not in the station. By this system—a booster 
with storage batteries—it is possible, assuming the same 
loss, to transmit power to a distance of ten miles with 
approximately the same amount of copper that would be 
required for a five mile transmission on the direct system. 
It would increase the economical radius of distribution 
twice and the area of distribution four times. A single 
station could economically supply lines within distances up 
to ten or twelve miles. If it is desired to still further 
increase the radius of distribution, it is possible to do this 
by employing some of the alternating current methods 
that have come into use. I will discuss these methods 
later, but at this point I may remark that the use of sta- 
tionary rotary transformers permits the energy to be 
transmitted in the form of alternating currents, and to 
be changed again into continuous currents of any required 
voltage. These rotary transformers supplied by an al- 
ternating current which is transmitted from the station 
at a high voltage, may be used to feed the line directly 
or they may be used to supply storage batteries which are 
connected to the line. In the latter case we have the ad- 
vantage of decreased size of apparatus, of steady load on 
the station, and of a minimum cost of copper on the line; 
which system it would be best to employ would depend 
upon the distances and the character of the line and load. 

Of the systems that I have proposed for city and sub- 
urban distribution from a single station three have been 
successfully employed, namely: the booster system; the 
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booster system with batteries and rotary transformers 
operating directly on the line. When we consider the ad- 
vantages of a single station and a steady load, it seems 
evident to me that many of the large traction systems — 
would do well to concertrate their stations into one and 
to use the booster system with batteries for their outlying 

lines, and if necessary use rotary transformers for lines — 
beyond the limit of ordinary suburban work. As to the — 
possibility of the complete shut down of such a station, — 
we have reached such a point in the construction of — 
maachinery, both electric and mechanical, that with a 
proper reserve, a careful system of duplex steam piping, | 
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and with fire proof corstruction of the station, such a a | 
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sibility may be disregarded; while the batteries would look 


out for ary momentary interruption on the feeders. 


Continuous Current Low Voltage Distribution. 


Some of the most impertant stations supplying incandes- | 
cent lamps are operated on the three-wire continuous ~ 
current system. In the last few years a considerable 
advance has been made in the sale of power for motors 
from these stations, and this has increased the revenue 
aud has given better average output. 
this country has been in the direction of using storage — 
batteries in such stations, and abroad practically every 
continuous current station uses batteries. As in the case 
of traction systems it has been the custom in large cities 


to build a number of separate stations instead of building 


a single plant and distributing from it. The batteries 
have been placed in the stations themselves and no at- 


and giving the main feeders a steady load. 


The tendency in 


The same con- — 


siderations that apply to stations for traction work will 3 


also apply to stations used to supply lights and the same 


methods of distribution may be used. It would unques- 
tionably be more economical, in many instances, to use 
single stations, to transmit power from these stations to 


centres of distribution, where batteries may be located a 


and to distribute from these centres on a three-wire sys- 
tem. A case in point is the system used at Buda Pesth, 
where the energy is distributed from the central station ‘ 
to rotary transformers at sub-stations, these rotary trans 
formers feeding batteries, current being distributed from 
these batteries on a three-wire system. The reports of the 


operation of this station show that it is both economical — 


and successful, and it might well be copied by some of the 
companies in this country. The gross receipts of some of 
ihe large illuminating ccmpanies bear such a large pro- 
pertion to the company’s stock that a comparatively 
small saving in operation would mean a considerable in- 
crease in the dividends, and there is no doubt in my 
mind that by using one power station, with battery sub- 


stations for distribution, that the operating expenses can — 


be considerably decreased. 


Alternating Currents for Lighting. 


Alternating currents have been employed for lighting in 
this country, and they have been especially valuable where 
a district is to be supplied in which the distances are con- 
siderable as compared with a number of customers. It 
has been almost the universal custom to supply small 
transformers for each consumer, and while the average 
Size of transformers is greater now than it was a few 
years ago, yet they are comparatively small. No power 
has been supplied from such stations, and although 
alternating arc lamps are used to a limited extent, 
yet the number is not increasing, and in some cases 
continuous current are lamps have been substituted for 
the alternating. Under these conditions the load on 
the station is even more variable than’ in the case 
of a continuous current supply where motors may be 
employed, and the constant loss due to the large number 
of small transformers used, places this system at a disad- 
vantage as compared with the continuous current system. 
The great advantage it possesses lies in the increased area 
of distribution rendered possible by the high voltages that 
are used, together with the possibility of locating the sta- 
tions where power can be cheaply made. Abroad in the 
last few years most of the new stations that have been 
built use continuous currents, although some years ago 
the greater proportion of them were alternating current 
stations. It is also the custom abroad to use sub-stations 
with large transformers for distribution, thus doing away 
with a considerable part of the constant loss due to the 
small transformers used here. It is not possible, at the 
present time, without greatly complicating the system, to 
obtain a steady load on the station, and the only question 
that arises is the value of sub-stations, and the possibility 
of using some form of alternating current other than the 
single-phase. 


Methods of Electrical Transmission. 


Coming to the question of transmission of electrical 
energy as distinguished from the supply to customers 
from distributing centers, there have been great ad- 
vances made in the last few years, and these mainly 
through the introduction of multi-phase alternating cur- 
rents. Single-phase alternating currents permit the 
transmission of power to long distances and its distribu- 
tion for lighting purposes. It is also possible to supply 
power from such circuits to large motors working under 
a steady load. It is not possible, however, to distribute 
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power economically for ordinary uses. As most long dis- 
tance transmission schemes contemplate the substitution 
of electric motors for steam engines, and as their success 
will, in many cases, depend upon the possibility of such 
substitution, single-phase alternating currents are not 
at present able to comply with the conditions imposed 
by the desired service. The introduction of multi-phase 
alternating systems, where two or more alternating cur- 
rents are employed, the currents differing in phase, has 
completely changed the situation with respect to long dis- 
tance transmission. I shall consider briefly the possibil- 
ities of such systems and their value as compared with 
any direct current system. 


Continuous Current Transmission. 


The first long distance transmission plant was operated 
by the continuous current system, and even now plants 
are being built in which continuous current of high po- 
tential are used to transmit energy to distances up to 15 
miles. As compared with transmission by means of al- 
ternating currents, we will find that the continuous cur- 
rentsystem posseses some advantages and some disadvan- 
tages. If we consider the relative cost of the copper in 
the line for a given amount of power transmitted and for 
a given maximum potential between the conductors, we 
will find that the relative amounts for the continuous 
current and the different alternating current systems, 
will be as follows: 
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We see then that the continuous current has a marked 
advantage over the alternating current systems as far as 
the cost of copper is concerned. There are, however, cer- 
tain practical disadvantages belonging to this system. 
The high voltages necessary for long distance transmission 
makes it impossible to distribute the current at the re- 
ceivingend withoutfirstreducing the voltage. With contin: 
uous current this can only be done by employing a rotary 
commutator of some kind. A plan which has been practi- 
cally and successfully used has been to runa number of dy- 
namos in series at the generating end of a line, while at 
the receiving end are a number of motors, also arranged 
in series, which are used to drive other generators to 
give the required type of current and the desired voltage. 
It has not been found possible to make either dynamos 
or motors of any great output, as there are practical dif- 
ficulties in running dynamos of high potential where the 
current taken from them has a considerable value. M. 
Thury has installed a number of continuous current trans- 
mission plants that have apparently given excellent re- 
sults. At Biberist, a transmission of 15 miles is employed. 
At Brescia, 700 HP. are transmitted over 12 miles at a 
maximum of 15,000 volts. M. Thury states that genera- 
tors for 45 amperes can be constructed up to 3,000 volts, 
and he thinks that 4,000 could be successfully used. These 
machines, however, are small when compared with the 
5,000-HP. dynamos in use at Niagara, for instance, and 
where the transmission is a large one the great number 
of machines necessary would be a serious objection to 
this type of transmission. It will be seen that the 
greatest possibility of trouble in such a transmission lies 
at the ends of the line, in the generating and receiving 
apparatus. It is necessary, no matter what our voltage 
is, that both the dynamos and motors shall be directly 
subjected to it, and this with commutated machines will 
always be a source of danger. If we are to do any consid- 
erable amount of lighting from such a station, our energy 
for this purpose undergoes three transformations before 
it reaches the lamps, and the efficiency would not be so 
high as in a corresponding alternating current system. 
It would hardly be possible to supply motors for ordinary 
work at the high voltages used for transmission, and the 
current for them would have to be transformed in the 
same manner as the current for the lamps. It must be 
recognized, however, that this system has been success- 
fully used and has given excellent results in a few cases 
of transmission. Its great advantages lies in the de- 
creased amount of copper as compared with the alterna- 
ting systems, and in the absence of induction effects, 
which are a drawback to alternating current transmission. 


Transmission by Alternating Currents. 


A large proportion of the transmission plants that have 
been installed in the last few years have been of the al- 
ternating current type. These have, as a rule, given sat- 
isfactory results, and the installations that are now being 
erected or planned are almost exclusively on an alter- 
nating current basis. The great advantage of this system 
lies in the fact that it is possible to change the voltage 
of the current without the use of rotating apparatus, and at 
once economically and safely. Low voltage dynamos may 
be used, the voltage may be increased in any desired 
ratio by stationary transformers, the energy may be 
transmitted at an increased voltage and at the receiving 
end of the voltage may again be reduced by transformers. 
If we compare this method with the continuous current 
system, we will see that to obtain an alternating current 
of the required pressure at the receiving end of the line, 
we would use the same number of transformations re- 
quired by the continuous current system. We have the 
great advantage, however, that our changes in voltage 


have been obtained by the agency of stationary apparatus, 
which is much cheaper, is more efficient and is safer than 
that required in the continuous current system. It is 
possible to increase the voltage by means of transformers 
to almost any value with perfect safety and with an 
efficiency as high as 98% or 99%. If then our alternating 
current, when it has been reduced at the receiving end, is 
as valuable for distribution as the current obtained by the 
direct current system, there will be no doubt that alter- 
nating transmission has great advantages over continu- 
ous currents. 

I have spoken of the relative amounts of copper required 
by the single-phase, two-phase and three-phase alternat- 
ing currents. I do not think it necessary to explain 
minutely the difference between these systems, as they 
are well understood. In a single-phase system a single 
alternating current is used. In a two-phase system two 
alternating currents, whose phases differ by 90°, are em- 
ployed, while in the three-phase system, there are three 
currents differing in phases by 60°. I shall consider the 
characteristics of these three systems, as there has been 
much discussion especially as to the relative value of 
the last two of them for transmission work. I shall not 
discuss the various modifications of the systems, but shall 
confine myself to general considerations. There is no 
single-phase motor in successful commercial operation 
that does not require to be started from rest by some 
outside means. This prevents a single-phase current from 
being used at the present time for power distribution: 
and as, in most transmissions, the distribution of power 
is an important item, single-phase currents are not suit- 
able for this purpose. In a two-phase system the cur- 
rents are usually carried on separate pairs of wires, 
while in the three-phase system, three wires are gen- 
erally used, a common return being unnecessary as the 
sum of the currents is zero, unless the circuits are un- 
balanced. In distributing on the three-phase system, a 
fourth wire can be employed, as it gives an advantage in 
the amount of copper used. 

In all these alternating systems the great difficulty lies 
in the fact that the inductance of the circuit causes the 
current to lag behind the electromotive force. This de- 
creases the amount of energy transmitted by a given cur- 
rent at a given voltage; it causes a drop in the voltage of 
the line, and it increases the armature reaction of the 
dynamo for a given current. The total inductance of the 
circuit is made up of the inductance of the transformers, 
of the dynamos, of the receiving apparatus and of the 
line. In the case of transmission to very long distances 
the line inductance is a large proportion of the total, while 
the inductance of the receiving apparatus depends upon 
whether lights or motors are to be supplied and upon the 
construction of the latter. When the different wires of the 
multi-phase system are fed from windings on the same dy- 
namo armature, then the drop in voltage due to any excess 
of load on one of these circuits cannot be compensated 
for on the dynamo itself. If the amount of current and 
the lag of the current is the same for all of the cir- 
cuits of the system, then it is easy by a compound 
winding of the dynamo, or by changing the current in the 
field winding, if there is no compounding, to keep the 
voltage constant at either the sending or receiving end. 
When the load on the different wires of the system is 
not the same, however, it is, as I have stated, impossi- 
ble to keep all of the circuits at the proper voltage. Where 
a two-phase transmission with separate circuits is used, 
then if the separate circuits are wound on different arma- 
tures, each can be regulated to give a constant voltage at 
the receiving end. This is the case, for instance, in the 
large dynamos built by the Westinghouse Company for 
use at the World’s Fair in Chicago. ~The difficulty due to 
the uneven loading of the circuits is specially marked in 
the case of the three-phase system, and it is one of the 
principal objections that have been urged against the em- 
ployment of this system for distribution. It should be 
pointed out, too, that it is not enough to balance the 
guaaiines of current for the three-branches of the SALONS 


but the character of the current must also be considered. 
A non-inductive load on one wire, with an inductive load 
of equal value on the others would cause an unbalancing 
just as if the currents differed in amount. In most of the 
transmission plants that are being operated and that are 
proposed, it is required to run both lamps and motors 
from the same circuits, and while a slight variation of 
potential on the motors would not cause any particular 
trouble, yet the successful operation of the lamps re- 
quires a practically constant voltage. I think, however, 
and the same grounds have been taken by others, that in 
any practical transmission of considerable size, it is 
possible to so balance the loads that this difficulty will 
not exist to an extent to cause any serious trouble. 
When the distributing part of the lines is reached it is 
usually the custom when a three-phase transmission is 
used to employ four instead of three wires. As for line 
induction in the two-phase and three-phase systems, there 
is no question that the latter has an advantage in this res- 
pect. By suitable arrangement of circuits the line in- 
ductance can be brought to a minimum, and this is of the 
utmost importance in long distance transmission. I will 
not take into account the supposed increased efficiency of 
three-phase motors and dynamos as against two-phase 
apparatus, as there is a question as to whether a superi- 
ority exists, but simply considering the decreased amount 
of copper required and the decreased inductance of the 
line, there is no question, in my mind, that for transmis- 
sion, the three-phase system is superior to the two-phase. 
It is well known, of course, that the inductance of the 
circuit can be, in some measure, compensated for by the 
use of condensers or over-excited synchronous motors. The 
first of these remedies is, however, a very uncertain quan- 
tity commercially, while the second should be used as 
much as possible, that is, as many synchronous motors 
should be connected as is practicable. The best remedy, 
as things stand at present, lies in the careful construction 
of the line and the apparatus, so that the effects, although 
they exist, can be reduced to a minimum. 

It has been shown by Mr. Scott, and others, that it is 
possible to transform a two-phase into a three-phase cur- 
rent, to transmit it and to transform it back again to a 
two-phase current. This will allow us, if we wish, to use 
two-phase dynamos for generating the current, to trans- 
mit with the advantage incidental to the use of three- 
phases and at our reducing end to use two-phase circuits 
for transmission. This has some advantages as far as 
balancing the voltage on the circuits go, and it has been 
proposed in the case of several plants whose installation 
is being considered. 

Looking broadly at the value of alterPating transmis- 
sion as against continuous current transmission, we have 
a gain in the simplicity and safety in the transmission, 
and at the distributing end the use of multi-phase cur- 
rents enables us to supply both lamps and power with an 
economy and success comparable to that of the continuous 
current system. If it is necessary to use continuous cur- 
rents for certain types of distribution at the receiving end, 
they can be obtained by the use of rotary transformers, 
by which the alternating current is transformed into a 
continuous current. These machines have approximately 
the efficiency of corresponding continuous current dyna- 
mos, while the output for a given size is about 50% 
greater. 


Possible Voltages and Distances of Transmission. 


A number of calculations have been made as to the pos- 
sibility of transmitting electrical energy to very long dis- 
tances. If the question of cost of transmission alone is 
considered, then where water powers or culm heaps are 
within distances of 100 miles of some large center of con- 
sumption, it has been shown that 1t would be profitable 
to generate and transmit electrical energy. In these cal- 
culations, however, voltages are assumed that have never 
been employed for commercial plants, and whose availa- 
bility is problematic, while sufficient stress is not ap- 
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Plants for Ricoe -Distance Electric poe Transmission. 


Type. 


Ouray, Colo. 
Geneva, Switzerland 
San Francisco, Cal, 

Brescia 6 coic.0 ae oe clejaiseiele’n 


RU PERRIER Is sis 6 4 wed wes eles Direct. 


Pomona and San Bernardino............ Single-phase Alt. 


Telluride, Colo. 
Bodie, Colo. 
Rome, Italy 
Davos, Switzerland 
Schongeisung. Germany af “ 
Springfield, Mass. 2-phase Alt. 
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Concord, N. H. . 
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Big Cottonwood to Salt Lake City, Utah. . Ye 
Lowell, Mass. 
Sacramento-Folsom, Nei Ae TOP OC Ce 
Regiange) Calif aevsaweearsss cose ccowess se 
Lauffen to Frankfort, Germany eins s etme 
Lauffen to Heilbronn .........-.-eeee0-s 
Oerlikon Works, Zurich, eter anes, : 
Portiand; Ore, Re.sc. ss eS 5 
Silverton Mine, Col. 
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“cc se “ 


Line 
Distance, volt- 
miles. age. HP. Remarks. 
4 800 1,200 Successful, increasing. 
20 6,600 400 Successful. 
12 8.000 1,000 Successful, nine years. 
12 15,000 700 
13% to 28% 1,000 800 Successful, increasing, 4 yrs. 
3 ,000 400 To be increased, 3,200 HP. 
12% 3,400 160 Successful. 
188 6,000 2,000 Increasing, 9,000 HP., 3 yrs. 
2 3,660 600 Successful. 
41% 2,600 820 fe 
6% 3,600 820 ge 
5,000 2,130 ae 
8 5,500 200 “s 
214 2,150 400 eS 
2% 2,500 150 che 
5 2,5 700 _ 
5 2,500 600 Pd two years. 
4 2,500 5,000 “¢ two years. 
35 11,000 1,400 e to be increased. 
14 10,000 1,400 
6 to 15 5,500 480 “ 
24 10,000 4,000 One year. 
7% 2,500 700 8 yrs., ext’d’g to other towns. 
100 30,000 300 (Experimental.) 
9 5,000 600 Successful. 
15 13,000 450 Mt 
12 6,000 5,000 fe 
+ 2,500 400 to be increased. 
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In the description of the Water Power and 
Electric Transmission Plant of the Big Cotton- 
wood Power Co., in our issue of Oct. 1, we neg- 
lected to state that the photographs which ac- 
companied the article were furnished by the cour- 
tesy of the General Electric Co., through its rep- 
resentative, Mr. J, McGhie. 


“ Bet LT 
The notable increase in exports of American 
manufactures during the present year was dis- 
cussed editorially in our issue of Aug. 18. We are 
now able to present figures showing how consid- 
erable and rapid has been the growth of our ex- 
ports of manufactured goods during the past 
four years and especially during the past year: 


Exports of manufactured 
goods from U. S. during 


Year. first 8 months of year. 
1890). 2h. ieeialoe ACORN TOOOG One a ee eled aT 
Ett Ie Sea COPY So eee Usain adore 113,532,976 
TRO2's Hn ee Fes a Re ote OO LOR SSE 
GSO5 os, aaa sls Gores es EIN RTOs hee 118,618,131 
DSO4 oie, ceahe ein emus Due ole teratean asta oe 118,049,055 
TSOG cies cer aieeie aes ie cataxeYoce ete deisls irueeshs ante te uate ae ae 
LSOGS sefeiera:tlels a ehtiotelen aiceecats islasehe ne aX; - 163,112,670 
The “Journal of Commerce,’ from which we 


take the above table says: 


It will be observed that the increase in exports of manu- 
factures for eight months is larger this year than for any 
previous year in the commercial history of the country. 
The increase over six years ago is nearly 66%, and would 
soon give the United States a firm footing in manu- 
facturing exports if it could be repeated through succes- 
Sive series of six years. 

The details of the manufacturing exports for August 
last have not yet been fully compiled at the Bureau of 
Statistics. If they follow the record of other recent 
months, however, they will show that a large part of the 
increase is in classes of goods in which American skill 
and inventive genius are important factors. There has 
been a large increase of the export of refined mineral oil 
and of copper ingots, but the increase in these items 
does not begin to represent the total increase. The in- 
crease in the export of bicycles, electrical and scientific 
apparatus, stationery and other manufactures of paper, 
and railway cars and locomotives indicates that the United 
Sale have little to fear from foreign competition in these 
articles. 


The success of American manufacturers in se- 
curing foreign orders during the present year is 
something of which the nation may well be proud. 
It is to be hoped that the trade which has been 
fairly won in open competition with the manu- 
facturers of Hurope may be held from this time 
forward. As we said some weeks ago, there is no 
reason why the greatest manufacturing nation of 
the world should not excel all others in its ex- 
ports of manufactured goods. 

aoe ee aed 

The separation of ashes and other non-organic 
matter from household garbage is becoming a 
troublesome question in many of our large cities, 
and will soon be a subject of anxiety, if not of 


controversy, in smaller cities and towns. It has 


- been forced to the front largely through the adop- 


tion of garbage utilization systems, which can 
only be profitably operated upon pure garbage, and 
hence require the separation of ashes, paper, etc., 
from the mass. But experience and reflection is 
teaching that all these non-organic matters in city 
wastes, if kept free from the contamination of the 
garbage can, are perfectly sanitary and thus are 
in no more need of expensive treatment by cre- 
mation than by utilization processes; nor do they 
need to be towed for miles out to sea, nor hauled 
for miles into some remote suburb of a city. The 
clean ashes are a valuable filling material. The 
rags, bottles, paper and various other materials are 
either of some commercial value or may be easily 
reduced to small bulk without offense by burning. 
It has been claimed by some of the manufacturers 
of crematories, that they prefer ashes mixed with 
the garbage on account of the fuel value of the un- 
burned coal, but where a longer haul is required to 
cart ashes to the crematory than to low lands 
where they may be used for filling, the force of 
this claim is reduced or lost altogether, especially 
as the ashes must be handled twice at the works, 
once before and once after treatment, and still re- 
main for final disposal. 

New York city has, since Aug. 1, been compelling 
the separation of garbage from all other refuse, 
in preparation for the opening of the garbage utili- 
zation plant now under construction. If the sys- 
tem can be enforced in New York with its large 
apartment houses and crowded tenements, it cer- 
tainly ought to be practicable in smaller places. 
True, New York has well organized health and 
street cleaning departments, which are absolutely 
essential to the success of the plan. Other com- 
munities may have the same if they will. 

Going almost to the other extreme in point of 
size, the town of Montclair, N. J., a suburb of New 
York, with some 12,000 inhabitants, is trying 
through its board of health to enforce the separa- 
tion of garbage from non-organic material. The 
method of garbage disposal in vogue at Montclair, 
is the primitive but sanitary one of burying be- 
neath a few inches of soil. Farm land is leased 
for the purpose, but the lease prohibits the dump- 
ing of matters that will unfit the land for future 
cultivation. This provision, coupled with the fact 


. that the haul is a long one, and the expense of 


trenching for and covering ashes altogether un- 
necessary, has led to the inauguration of an at- 
tempt to prohibit public scavengers from hauling 
mixed garbage. There are plenty of places where 
by short hauls ashes may be used for filling, but 
right here the Montclair board of health experi- 
enced one of the greatest difficulties in connection 
with its work. Ashes mixed with garbage, and 
sometimes garbage alone, were frequently used to 
fill in. land intended for immediate use as building 
sites. In one instance, a property owner was fined 
$50 for allowing mixed garbage and ashes to be 
dumped in such a manner. 

In view of the attempts of so large a city as 
New York and so small a town as Montclair, the 
controversy at New Orleans, briefly detailed at the 
close of an article in another column, seems puerile 
in some of its details. The city of New Orleans 
entered into a contract with a company to remove 
and dispose of the garbage of the city, the contract 
specifically stating that ashes and other refuse 
should not be mixed with the garbage. The citi- 
zens have failed to perform the separation, the 
company has refused to take mixed garbage, the 
city council has voted to annul the contract, and 
the matter is now in the courts. It is alleged in 
behalf of the citizens that carrying out the clause 
of the contract relating to separation would com- 
pel them to perform menial service for the profit 
of a corporation, an argument which appears to be 
a cross between a legal technicality and a political 
stump speaker’s style of argument. The neces- 
sity of separation and its real advantage does not 
seem to be realized by the people, who appear to 
consider themselves imposed upon by the company 
and to forget that the contract is specific on the 
points named, and the company is only insisting 
upon its rights under the contract, 

SES ae 

How important the construction of fireproof 
buildings has become, as a factor in the consump- 
tion of iron and steel, is well illustrated by the 


lofty Park Row Building, which is illustrated on 
our inset sheet this week. ‘The total metal in this 
structure will reach in round numbers 9,000 tons. 
This is as much steel as would be required to lay 
100 miles of track with 50-lb. rails, so that the 
construction of this single building furnishes as 
much business to steel works, blast furnaces and 
iron ore miners and shippers as the construction 
of a railway 100 miles in length. 

Still more impressive is the comparison with 
pridge work. The famous Memphis bridge across 
the Mississippi River has the greatest span of 
any truss bridge in the world, except the Forth 
bridge, but its main cantilevers and the side spans 
with a total length of about 2,600 ft. weigh 7,000 
tons, or 2,000 tons less than the steel in the 
Park Row Building. Comparing with another 
class of bridge work, an ordinary country highway 
bridge of 100-ft. span may have perhaps 500 Ibs. 
of steel per lin. ft. in its trusses and floor, or 25 
tons in the whole structure. It will be seen that 
no less than 360 such spans could be built, reach- 
ing, if placed end to end, nearly seven miles, with 
the steel which will be placed in the Park Row 
Building. 


And this matter of the weight of the structure is 
of much interest in connection with the much- 
talked of question as to the stability of such very 
lofty structures under high wind pressures. We 
account it a remarkable instance of high wind 
pressures when an iron bridge is blown down; but 
the above comparison shows that for a given area 
of base, the weight of the metal work in even the 
heaviest bridges is trifling compared with the 
weight of metal in a modern ‘“‘sky-scraper.” En- 
gineers accounted it a well-nigh inexplicable phe- 
nomenon when a few years ago a wind lifted 
from its piers an uncompleted span of the Louis- 
ville & Jeffersonville bridge, weighing 1,000 tons, 
and dropped it in the river. But this span covered 
a length of 550 ft. and a breadth of 32 ft., while 
the Park Row Building has a frontage of 156 ft. 
and a depth of 104 ft. 

Of course the weight of the metal-work in the 
building is only a part of the weight of the struc- 
ture. Besides the metal-work we have the weight 
of floors, partitions, ceilings, plastering, fireproof- 
ing, and the weight of the contents of the struc- 
ture. Probably the entire weight of the building 
when completed and occupied is not less than 
three times the weight of the steel in its frame- 
work, or a total of 18,000 tons. What these figures 
represent in the way of mass and inertia, and re- 
sistance to any external force such as wind pres- 
sure is difficult for even an engineer to fully com- 
prehend; but the comparison, when carefully 
made, between the mass of such a structure and 
the pressure that even the most powerful gust of 
wind might momentarily exert against it, gives 
one full confidence in the stability of the building. 

i 
THE CHEAPEST ELECTRIC LIGHTING PLANT IN THE 
WORLD. : 

It is quite a common thing to see in the dis- 
played head lines of the daily newspapers the 
statement that this or that or the other thing is 
the largest or longest or smallest or shortest, or 
whatever particular quality is named, in the 
world. If one stops to analyze this statement, he 
must necessarily reach the conclusion that what 
is meant is merely that the writer of the descrip- 
tion in question does not know of anything in ex- 
istence that is larger or longer, or whatever the 
particular characteristic may be, than the thing 
of which he writes. For however wise he may 
be or however broad his experience, it is quite sure 
that his knowledge is not world-wide; and that 
whether he be an expert or amateur, there is a 
possibility or a probability that other things of 
which he has never heard may excel that of which 
he writes. 

We are not in the habit of taking the daily 
newspapers for a guide, but in this instance we 
have concluded to copy for once their practice 
in this respect and to call the electric lighting 
plant which we are about to describe, the cheapest 
in the world. The reader will understand from 
the above explanation that we give no guarantee 
that there may not be other cheaper plants some- 
where in existence. We simply assert that we have 
never heard of any such, and further that the 
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circumstances in this case lead us to believe that 
electric light is being furnished by this particular 
plant at a cost about as small as would. be 
possible under favorable conditions anywhere. 

It is not alone because of its cheapness that 
this system is of interest. It is a notable instance 
of an enterprise carried out by a municipality 
with remarkable economy and success, and it is 
typical of what has been and may be done in 
hundreds of small towns to furnish them a cheap 
and convenient system of street and private light- 
ing to replace the dim kerosene lamp and lessen 
the consumption of the world’s fast diminishing 
store of petroleum. 

The plant we are to describe is located in John- 
son, Vermont, a small village in the heart of the 
Green Mountains, about 80 miles south of the 
Canadian line. The population of the village is 
about 600. Its assessed valuation for taxing pur- 
poses is a little short of $225,000. It contains two 
or three small manufactories, and the churches, 
school buildings, stores, ete., which one would 
expect to find in a New England village of its size. 


View of Power House. 


POWER STATION 


The residents are, with few exceptions, people of 
very modest incomes, living plainly and simply, 
and a dollar goes as far in the payment of living 


expenses as five dollars would go in a large city. 


About the only one of Nature’s gifts with 
which this region is lavishly blessed, is water 
power. Within the limits of the township, moun- 
tains rise in various parts to an elevation of some 
2,000 ft. above the valley in which the village lies, 
and the water power which runs to waste in the 
township aggregates probably over a thousand 
horse-power. Within the bounds of the village 
itself there has been for several years an 
abandoned mill-dam, which once furnished power 
to a large saw-mill. With the exhaustion of the 
timber supply the saw-mill was dismantled, and 


the water power was left unused. 


Up to the time when the electric light plant we 
are about to describe was installed, kerosene was, 
of course, the sole illuminant. The streets were 
not lighted at all save as an occasional public- 
spirited citizen maintained a kerosene street lan- 
tern in front of his house. But stumbling along 
dark streets and living in dimly-lighted houses, 
while water power ran to waste close by, was an 
anomaly which at length attracted the attention 
of some of the more enterprising residents, and 
after a careful canvassing of ways and means, 
a village corporation was organized and the work 
of installing an electric light plant was begun. 
The abandoned mill dam and mill site above re- 
ferred to was purchased for a small sum; the dam 
was rebuilt in a substantial manner, and on the 
site of the old saw-mill a small wooden building 
was erected for a power house. The old Humphrey 
turbine, which had formerly run the saw-mill 
was purchased with the mill site. It is a vertical 
33-in. wheel, rated at 45-HP., and runs at 160 
revolutions. A round wooden penstock leads to 
it from the dam, a distance of some 50 ft., and is 
hooped with round iron bands, such as are used 
on wood stave pipe in the West (illustrated and 
described in Engineering News, Jan. 5, 1893). The 
accompanying views show in one case the dam 
and penstock and in the other the power house. It 
will be noticed in the view of the dam that the 
clear water of the mountain stream as it falls 
over the crest in a thin veil is so perfectly trans- 


OF THE ELECTRIC LIGHT 


parent that in places it is not seen at all in the 
photograph. 

The power-house machinery is very simple. A 
bevel gear on the vertical turbine shaft drives a 
gear on a jack shaft; and from a large pulley on 
this jack shaft a belt runs directly to the dynamo 
pulley on the floor above. The belt is a two-ply 
leather belt, and it is of interest to note that such 
few stoppages as have occurred since the station 
began running have been chiefly due to this belt. 

The dynamo is a Wood alternating current ma- 
chine, built by the Fort Wayne Electric Co., and 
rated at 750 lights, or 37 amperes at 1,000 volts. 
The power house has a rock foundation, and the 
masonry pier supporting the dynamo rests on 
solid rock. A small independent dynamo driven by 
a belt from the main dynamo shaft furnishes a 
110-volt current to excite the field of the larger 
machine. 

The switch board is of skeleton wooden con- 
struction and carries the lighting arresters, am- 
meter and volt meter, switches for the house 
lighting circuit and for the series circuit, a con- 


View of Dam and Penstock. 
PLANT AT JOHNSON, VT. 


verter and a rheostat. It will be understood that 
the system in use is the one which has come into 
great favor within a few years for lighting small 
towns, in which the street lamps are connected 
in series and take current from the same dynamo 
which furnishes current to the converters for the 
house lighting. The street lamps are of 30 c. p. 
each and are placed on the same poles that carry 
the wires of the primary circuit. They are set at 
a height of 15 ft. beneath a reflector shaped like 
an inverted cone, with an angle of about 165°. 
The lamps are spaced 125 ft. apart. There are 
538 of these lamps on the series circuit, 
and 7 other street lamps take current from the 
same converters that are used for house lighting. 

These converters are placed on the poles of the 
street circuit and are small enough in size to be 
inconspicuous. The total extent of the primary 
circuits is about 154 miles. Z 

Originally the system was projected solely for 
street lighting, but it was soon seen that to 
obtain light for private use was a much more 
important end. At present some 900 lamps are 
connected on the house circuits, and more are con- 
tinually being added. The interior wiring was 
done at the outset by the contractors who erected 
the street circuits, and additional wiring is now 


done by the engineer in charge of the power 
plant. 
Turning now to the operation of the plant, the 


most notable feature is the practice of running 
the station only during the hours when light is 
needed. The dynamo is started in the afternoon 
as soon as any lights may be needed, often before 
sundown on a stormy or cloudy day, and runs 
till 11 p. m. From the last of September until 
April the station is also operated from 5 a. m. 
until daylight. The street circuit is not turned 
on until thé streets become so dark that the lights 
are actually needed. On very bright moonlight 
nights the street circuit is not operated. 

The lighting of the streets is exceedingly satis- 
factory and fully exemplifies the superiority of 
incandescent lights over arc lights for street 
lighting, except in cities of such a size that 
brilliant street lighting can be afforded. For the 
average town or city of moderate size, much 
more satisfactory results will be obtained in 


street lighting if a given amount of money be ex- 
pended for incandescent lights than for are 
lamps. Popular ideas on this subject are often 
at fault. Single arc lamps at street intersections 
with long spaces in total darkness between, do 
not give as useful a light as twice the number of 
incandescent lamps, equally distributed. The ad- 
vantage of placing the street lamps on a series 
circuit is that the cost of converters for these 
lamps, and the considerable percentage of cur- 
rent loss in the small converters is entirely saved. 

We have been thus full in our description of the 
plant at Johnson in order that the figures of cost 
which are to follow may be understood and ap- 
preciated. The total cost of the water-power 
mill site, water-wheel, power-house, dynamo, and 
entire electric apparatus, poles, converters, street 
circuits, etc., complete, ready for operation, was 
in round numbers, seen of which the principal 
items were as follows: 


Water-power privilege, mill site, dam and tur- 

DIGG w<te un Sore Ric Gap le 
Repairs on dam, penstock and wheel tub........ 
Stone foundation for power-house.... ........ 84 
Power-house (above foundation).... ........+..- 
Pulleys, ghatting,: etc, 

Belting. . - 

IDYTEAINGs aig: 8 al once 6 

All other electrical machinery in power-house, and 
converters, poles, wires, erection, etc. Ast in one 


COMOLAEN tr areieve nt nate matcptatet al tai plelels'e\e'e “ie GE ,850 
House wiring (portion paid by village). Pe ate ote aly ohe 300 
Consulting electrical engineer... ..........eee0es 33.10 


The annual cost of operation is astonishingly 
small. The plant was first put in operation in 
January, 1895. One man is employed at a salary 
of $425 per annum, has the entire charge of the 
plant, and the hours of running are such that 
he not only requires no assistant, but is able to 
do house wiring, read meters and all other neces- 
sary work in connection with the station during 
the day hours. He is the only salaried employee 
of the corporation. The other expenses of opera- 
tion are exceedingly small. The following are 
the principal ones, estimated as closely as pos- 
sible: 

Insurance (actual). 
Old ae cise ierenis 


Printing, stationery and postage 
Masse (LOTR ACEO tee ULIN eS) clelsl majetels ciete ele) sfelerars) e's tsar 


During the 20 months since the system was put 
in operation the repair account has been so small 
as to be almost nil. Two or three new steps were 
made for the water-wheel, and the commutator of 
the exciter dynamo was turned smooth, and this, 
with other trivial repairs, was chiefly done by the 
engineer of the power station, thus involving no 
additional cost. 

The fixed charges of the plant amount to $244 
per annum. The plant was paid for by the issu- 
ance of $4,000 in bonds bearing interest at 4%, 
and the borrowing of $1,400, which will be paid 
off from the surplus receipts of the corporation as 
they accumulate. 

Turning now to the other side of the account, 
the revenue of the plant, the following is the 
schedule of rates charged for private lighting: 

Stores, Offices, Ete. 
WOR, GACH. ARNE: can oh ce eren sa) tiene Weis ew Fie store nats onic d 53.00 


Each light in cellar or back room...... .......- 2.00 
Hotels. 
First light in each room, except sleeping room... .$3.00 
Each extra light in each room, except elesn ena room. 2.00 
First light in each sleeping room..... . 2.00 
Each extra light in each sleeping room. ee . 1,00 
Each light in bath-room or water-closet. . pit thay a, OC UE) 
Each light in barn or livery stable.................. 3.00 
Public Halls. 

Bla cba Magli tin Fs an he) Ceueta al pyar sian sh sia aha SLarabels i) sis ey srectwraits $2.00 
HAG LOOK LIEB Ver ckaee aes ora Ea tel eet ute) or) oft ey 14/100 Fite, G.sunts Ou cow « 1.00 
Churches and Society Halls. 

TOE Ea Feri WEE Slo unin Gr ig Case ose 2 HEE) 
Private Residences. 

First light in each living-room or hall. . $3.00 
Each extra light in each living-room or hall. 3 BO 
Wach? Heit Wns CBee. seca se we We cee wuiwclane ettyeneles, ef 1.00 

First light in each sleeping room, bath-room and pan- 
CIWS oe ie ck eee ia cis ma tie so otter ew cot 1.50 
Bach extra light in sleeping room, bath-room and 
BDI eval stalatawia mie cisio crete d my Meatete teks We ataruaneietasses 1.00 
Hach iw dro barn OGsmNOd sae a. ste a <.2,5:8jen cscs, Bs ores 1.00 


Meter Rates. 


One-third of a cent an hour, to apply only to lighting 
private residences, churches, halls, hotels and manu- 
facturing establishments. Meters to be furnished by the 
Village at the expense of patrons, 

Minimum rate, 70 cts. per lamp per annum. 


Outside Limits of Village. 


Same rates as above, except that each patron is to be 
at the total expense of wiring, and to pay to the Corpora- 
tion $1.20 for each light installed, 
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Regulations. 


The cost of inside visible wiring will be $2.25 per light. 

The Village will at any time before the contractor com- 
pletes his contract wire buildings with visible wire for 
$1.25 per light; concealed wiring at actual expense above 
this, the owner to furnish lamps and fixtures in all cases. 
This is done as an inducement to patrons to take the 
light at once. All renewals to be furnished by the Village, 
at the expense of patrons. 

Bills will be rendered semi-annually in advance, on the 
first days of January and July in each year, and must be 
settled within 80 days or the lights may be turned off 
without notice. 

In case of deficiency of light, or any defect, notice 
should be given forthwith at the office that the defect may 
be remedied without delay. 

Landlords will be held responsible for rent of lights 
used by their tenants. 

The Village reserves the right to turn off lights in case 
the rents, or bills for wiring or supplies, are in arrears. 
or in case of violation of any rules pertaining to lights 
or plant. There will be an extra charge of $2 for turning 
on the lights again. 

Rates for incandescent lights are based upon 16 ¢, p. 
lights and are to be increased or decreased proportionately 
as the power of lamps are increased or decreased: Pro- 
viding, that not less than the price of a 16 ¢. p. light 
shall be charged for any one room, and that the price of 
three 10 c. p. lamps shall be the same as two 16. 

All lights, meters and wiring to be subject to inspec- 
tion by order of Trustees at all times. 

A room which is divided by an archway will be con- 
sidered as two rooms and lights in the same will be 
charged for accordingly. 


The above rates read like a romance, it must be 
confessed, to users of electric light in the cities, 
who are accustomed to pay the time-honored 
rate of 1 ct. per lamp hour for electric lighting; 
but, as will be seen later, these rates, low as they 
are, are considerably above the actual cost of the 
light to the village corporation. 

About 20 meters have been set, and in the first 
year of operation the total revenue from current 
furnished, both through meters and to lamps 
charged at annual rates, was in round numbers 
$1,000. las 

Besides the revenue from this source the street 
lighting is paid for in an indirect way. Each 
year the township has voted an appropriation of 
$200 toward the expenses of the electric lighting 
system. This is done on the basis that the 
street lights are as much of a benefit to those 
living outside the village, who use its streets 
when they drive to town, as to the dwellers in the 
village. 

We may then sum up the results of the first 
year’s operation of the plant as follows: 


Operating ‘expenses: (ADOUE)< i \.5 <i.) lneeietelsie vise clan eles $525 
Mberestuchargesia. <we) - ess ee isis lsrate\ralaterislotatplfersers eves 244 
Total outlay. cos sevens sistas ls seed ie nas rename tee whee re einates $769 
Receipts: trom Sprivate wiehting ceri seeiv mls emis $1,000 
Received from township... 6.0.05, Giles sscm sara vee 
Balance OL WPLOMU <1 5.s.0 crete ope eiereleists acres claiersieerenaione $431 


The increase in the number of lamps since the 
plant was first installed is such that for the cur- 
rent fiscal year the net earnings of the system 
will probably be between $500 and $600. 

It is commonly said in criticising such figures 
as these that operating expenses are low because 
all the machinery is new and the repair account 
is small. It is undoubtedly the case that in 
making up the accounts of every such enterprise, 
the element of depreciation should be covered by 
adding a percentage of the first cost. What 
should this percentage be? In the present case it 
will be seen that on the water-power and real 
estate there is no depreciation. On the power- 
house machinery the depreciation is very small. 
The poles are of cedar and will probably have a 
life of not less than ten or a dozen years. As for 
the element of risk which is ordinarily to be 
taken into account—the chance of the machinery 
growing obsolete in the course of years—this is of 
little importance here, for the system installed is 
sufficiently good to satisfy the users for at least 
20 years to come, no matter what advances may 
be made in artificial lighting. Suppose we esti- 
mate the cost of the part of the plant which is 
subject to depreciation at $4,000, and say that 
the allowance for depreciation must be such as 
will replace it at the end of 20 years. Then fig- 
uring compound interest at 4% we find that the 
annual charge for depreciation must be 314% in 
order to effect this. This makes a charge for de- 
preciation of $183 per annum (844% of $4,000). 
Adding this to the operating expenses and inter- 
est charges we find the total cost of electric light 
per annum in Johnson village as almost exactly 
$900 per annum. 

As we have shown aboye, the receipts at the 


start from private lighting alone were in excess 
of this, and with the increase in the consumption 
of light which is steadily going on, it is apparent 
that the surplus receipts will soon pay for the 


plant, so that it will be owned free of debt by the, 


village. This increase of patronage, moreover, 
while it may necessitate the installment of some 
machinery of greater capacity later on, will not 
increase the operating expenses to any ex- 
tent. The principal item in the operating ex- 
penses is the salary of the engineer; and he could 
operate the station alone as at present, even if it 
supplied twice or four times as many lights. It 
is not at all improbable, therefore, that a few 
years hence electric light may be supplied in 
Johnson at a considerably less actual cost per 
lamp even than at present. 

The most common test of an electric light plant 
with its users is the frequency or the reverse of 
its breakdowns. Nor is this an unfair test on the 
whole; for an electric light station should be so 
designed and so operated thatabreakdown wholly 
disabling the station should be made as remote 
a possibility as circumstances will permit. 
Of course in the Johnson station anything like 
duplication of machinery was not attempted; 
but in the 21 months of its operation there have 
only been two nights when the station was not 
run. In both cases the trouble was due to the 
wetting of the belt from a leaky pipe, which soft- 
ened the cement with which the belt is made up. 
On one other occasion the station was shut down 
at 10 p. m. instead of 11 p. m..on account of the 
wearing down of the turbine step, causing the 
wheel to drop till the bevel gears slipped. 

It may be of interest to inquire in what re- 
spects the plant may be criticised. Probably the 
most notable feature is the variation in candle- 
power of the lamps. The water-wheel gate is 
operated by hand and is opened or shut by the 
engineer at the station as the switchboard in- 
struments show the increase or decrease of the 
load on the circuits. This intermittent regulation 
makes a variation in the candle-power of the 
lamps, which, in a city, would cause some com- 
plaints from the patrons of the station. Here, 
however, it appears to be accepted with equa- 
nimity, as a trifling matter and one not worth 
much expense to overcome. An automatic water- 
wheel governor of the ordinary Snow pattern is 
probably too slow to give much better results 
than hand regulation. A governor of the newer, 
quick moving patterns would be too expensive to 
be afforded. 

A more important feature in which the station 
design will soon prove defective is the deficiency 
of the water-power. This has already made itseif 
felt; and the turbine is to be replaced by a more 
efficient one in a short time; but this will probably 
give only temporary relief. Eventually it will 
probably be necessary to raise the dam some 10 
ft. or more, which can readily be done by pur- 
chasing a little-used water-power on the same 
stream some 40 rods above. This would probably 
be sufficient for many years to come, as the vil- 
lage, like most country villages in Northern New 
England, cannot look forward to any considerable 
increase in size. 

The Johnson electric light plant is very inter- 
esting as an example of municipal operation of a 
public lighting system. It will be apparent at 
once that if the village had waited until private 
enterprise furnished it with electric lights, it 
would have waited a very long time. The profits 
of the station at the very low price at which it 
furnishes light are too small to induce any one 
to undertake such an enterprise. On the other 
hand, if a private company had set up a station 
and offered current at rates materially higher 
than those now in force in Johnson, they would 
undoubtedly have had smaller net returns than 
those of the present station, for it must be con- 
stantly be borne in mind in the study of this case 
that most of those who are using the light in 
Johnson could not or would not afford it if its 
price were not so phenomenally low. 

The corruption and incompetence with which 
municipal affairs are apt to be handled is an old 
story; but in the country towns of New England, 
where the “town-meeting’” system of govern- 
ment still prevails, corruption or dishonesty in 


the management of town affairs is practically 
unheard of, and public matters are handled, as a 
rule, as intelligently and wisely as is the private 
business of the dwellers in the towns, which is 
of course all that can be expected. 

The Johnson electric lighting plant was built 
and is managed by the trustees of the village cor- 
poration, elected annually at a village meeting 
and serving without compensation. The original 
trustees were Messrs. I. L. Pearl, O. B. Landon, 
C. H. Stearns, W. H. Nye and T. A. Riddle. At 
the last election Messrs. Enos Sherwin and B. A. 
Hunt succeeded Messrs. Pearl and Landon. Mr. 
Elmer Balch is the engineer of the power station; 
the writer is indebted to him and to members of 
the board of trustees for information used in the 
preparation of this article. 

The reader who has carefully followed the above 
description will see that there are two principal 
reasons why electric light is furnished so cheaply 
at Johnson. First is the use of a water-power 
that costs when actually developed at the turbine 
shaft only about $32 per HP. The second is the 
construction and operation in the most simple 
and economical manner. The third is, we believe 
it is entirely fair to say, the owning and opera- 
tion of the plant by the village, making it per- 
fectly secure from competition and enabling the 
capital for construction to be secured at a low 
rate of interest, and also eliminating the element 
of speculation from the enterprise to a large ex- 
tent. 

It is because we have felt that there were some 
lessons in the experience with this Johnson plant 
which communities elsewhere might profit by, 
that we have given this much space to its descrip- 
tion. There are still hundreds of country villages 
which, if they have not unused water-power at 
their doors, as had the village of which we have 
written, could develop water-power within a dis- 
tance not so great as to make its cost prohibitory, 
and could thus have well-lit streets and homes in 
place of their present dependence on kerosene 
lamps. 

There are other and larger communities whose 
water-power should be put to tenfold its present 
use in the distribution of electric light-and power, 
and this will be done, when rates are lowered to 
a point which will encourage the extended use of 
electricity instead of being maintained at a point 
at which it is rightly regarded as a luxury. 

Nor are we sure that the steam-operated elec- 
tric stations have nothing to learn from the expe- 
rience of the insignificant little village of which 
we have written. Production on a large scale is 
always cheaper than production on a _ limited 
scale. Other things being equal, electric light 
should be furnished in a city of 100,000 in- 
habitants more cheaply than in a village of 1,000. 
Is there not too great a disparity at present be- 
tween the actual cost of steam power on the shaft 
of the engines in an electric lighting station and 
the cost of the same energy to the consumer 
when transformed to electric current and deliv- 
ered at his house? 

It is frequently urged that few electric lighting 
companies are paying good dividends, but may 
not this be due in many cases to the expenditures 
incurred for other things than legitimate and 
economical construction and operation? 

We find manufacturing concerns installing elec- 
tric lighting plants and lighting all their estab- 
lishments at a trifling cost compared with other 
systems. We see street railway companies heat- 
ing their cars by electric current although well 
aware that half or two-thirds as much current 
may be required to heat the car in cold weather 
as to propel it. All these things tend to show 
that when the business of manufacturing electri- 
cal current and transmitting it to consumers is 
conducted on an economical basis, it can be fur- 
nished at prices much below those now generally 
charged; and the large demand which will result 
when prices are lowered will very likely leave 
larger profits to owners than those that are now 
received. 

rt 

THE CAPE COD CANAL CO., officially known as the 
Maritime Canal Co., has been authorized by the joint 
board of Railway and Harbor and Land Commissioners 
to issue ‘“‘from time to time’’ the $6,000,000 stock and 
$6,000,000 bonds provided for in its charter. 
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_LETTERS TO THE EDITOR. 


Railway Construction in Japan. 


Sir: The Sanyo Railway is the southernmost trunk line 
on the Hondo Island. We are just starting on the con- 
struction of 85 miles from Hiroshima to Mitashiri. After 
this piece is completed we have about 45 miles left from 
Mitashiri to Shimonoseki, which is the southern terminus 
of the line. 

In all, Japan has now 2,350 miles of railway in opera- 
tion, and the proposed lines, chartered and unchartered, 
amount in all to 12,000 miles. What percentage of these 
latter will be built, we, of course, do not know; but we 
conjecture that in 15 to 20 years Japan will have about 
9,000 miles of railway, which would be about enough, 
as the geographical situation makes sea transportation 
very easy and economical. 

While in America I thought American railway materials 
might be exported to Japan; but at present this seems 
well-nigh impossible. A few American rails have come; 
but at present it seems almost impossible to import them. 
Until a Central American canal is built the United 
States cannot export bulky goods to this country to any 
considerable extent. Yours truly, 

C. Kadono, 
Assistant to Chief Engineer and Engineer of Construction, 
Sanyo Ry. Co. 
Hiroshima, Japan, Sept. 8, 1896. 


The Conversion of Silver into Gold. 


Sir: My attention has been called to your issue of Aug. 
17 in which you quote some remarks from the ‘‘Engineer- 
ing and Mining Journal’”’ of Sept. 5 with reference to my- 
self. Those remarks were fully replied to by me in the 
next number of that periodical; but as many of your 
readers may not have seen my answer I trust you will 
permit me to make, in your columns, the following state- 
ment respecting my attitude on the question of the trans- 
mutation of metals. 

I assert, and am ready to prove, if challenged to do so, 
that many of the most eminent men of science of to-day, 
as well as of past times, regard the transmutation of 
metals as being possible. ‘ 

I assert, but am NOT ready to prove, that the conversion 
of silver into gold is an accomplished fact. I do not make 
this assertion in the hope or expectation of its being be- 
lieved by anybody, whether scientific or unscientific. If 
Lord Kelvin.or M. Berthelot or Prof. Ira Remsen were to 
make the like assertion, unsupported by proof, I should 
not feel myself called upon to believe it. I should not, 
indeed, doubt. the personal veracity of such eminent men, 
but I should hold myself at liberty to deem them mis- 
taken. 

All that I intend or really do in the premises is to enter 
what may be termed a public caveat. I am firmly con- 
vinced that the end of this present century will see the 
advent of a new school of chemistry and physics which 
shall teach the way to technical progress far surpassing 
what has been accomplished under the doctrines hitherto 
accepted. I am not alone in this conviction; it is shared 
by many of the leading chemists of the day. I therefore 
conceive it a matter of scientific duty on my part to 
boldly throw down the glove of priority at the feet of my 
fellow-investigators. I issue my challenge to the whole 
world of science. If anyone thinks himself my predecessor 
in the art of transmuting metals, let him make public his 
claim. I will meet him, claim for claim, and proof for 
proof. If none take up my gage, my claim to be the 
pioneer and leader of the new chemistry will at least re- 
main undisputed, and must be universally conceded when- 
ever I may think proper to reveal its foundation of fact. 

Stephen H. Emmens. 

1 Broadway, New York, Oct. 1, 1896. 


(In view of the present political situation, we 
eannot refrain from expressing regret that Mr. 
Emmens is not ready to prove at the present time 
that silver can be converted into gold.—Ed.) 


Nicaragua Canal and Earthwork Slupes in the Tropics. 


Sir: In the issue of your paper of Aug. 18 I find two 
letters which vefer to a letter of mine published in your 
issue of the 25th June. 

The letter of Mr. J. T. Ford shows the necessity for 
further surveys on the Atlantic slope of the Nicaragua 
Canal, but Mr. Ford seems to infer that there is no such 
necessity on the Pacific slope, and, furthermore, thinks 
that I am not familiar with the ground near the Pacific 
terminus. Now, it is because I am familiar with the 
ground, and have been in Salinas Bay (although not over 
the line I propose), that I believe a survey should be made 
from the Lake to this port. I will admit that the cost. 
of the canal itself, between the Lake and Salinas Bay, will 
be somewhat larger than that of the present line, but 
I believe that a proper survey of this route will demon- 
strate that the cost of the canal would not greatly exceed 
the cost of the present location plus the cost of making a 
Suitable port at Brito, nor would the Salinas Bay line be 
much, if any, longer than the present location of the 


canal. As far as I am aware no survey has ever been 
made of the Salinas Bay line, and one should certainly 
be made of this route before the final location is de- 
cided. 

I do not know enough of the Colorado outlet as it is at 
present to confirm Mr. Ford’s projected port at that place, 
but believe that proper surveys should be made to demon- 
strate whether it is practicable and better than the Grey- 
town one or not. The whole Nicaragua Canal project 
requires more complete, more thorough and more ex- 
tensive surveys before any further work be done thereon, 
and everyone interested in the successful conclusion of 
the canal should continue to din this into the ears of 
Congress until they appropriate a sum sufficient for these 
complete surveys. 

With regard to the letter of Mr. Charles Thornton, if he 
had carefully perused mine of May 9, he would see that 
I referred particularly to the slopes of the cuts on the 
railway, and this in view of the report of the Commission. 
I certainly did not intend to intimate that any such slopes 
as one-half to one should be used in the canal excavation, 
although I fail to see why steep slopes should not be 
used above water line where the nature of the soil will 
admit, nor did I intend it to be inferred that embank- 
ments would stand at that slope. Mr. Thornton also says: 
“All of nature’s laws are in full force in the tropics as 
elsewhere,’ to which I take exception, for, as I stated be- 
fore, we have no frosts to contend with here, and everyone 
who has had experience in excavations in the temperate 
zone knows that frosts in that climate is a great disinte- 
grator and destroyer of slopes of excavations. 

Respectfully, 
Silvanus Miller, M. Am. Soc. C. E. 

Puerto Barrios, Guatemala, Sept. 18, 1896. 


(Salinas Bay is about 20 miles due south of the 
point where the present location of the canal 
strikes the west shore of Lake Nicaragua, Tt is 
on the boundary line betwen Nicaragua and Costa 
Rica.—Ed.) 
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fHE PRESENT STATUS OF THE DISTRIBUTION AND 
TRANSMISSION OF ELECTRICAL ENERGY. 


(Concluded from Page 231.) 


parently laid on the question of the reliability of the 
power. If the industries of a large city depended upon 
a single transmission plant, it is evident that the question 
of reliability is of paramount importance. Where energy 
is supplied to manufacturers, the street car systems, and 
for lighting, a break-down that would involve the cutting 
off of current for a day would mean an enormous pecun- 
iary loss to thecommunity. Asthe distanceof transmission 
increases, the possibility of accident 1s increased in greater 
ratio because we have not only the higher voltages to 
control but the length of the line that must be looked 
out for is also increased. The best guide lies in the prac- 
tical experience which has been obtained in the present 
transmission plants and the consideration of the difficul- 
ties that have arisen and the remedies that have been 
employed. I have prepared a partial list of the principal 
transmission plants that are now in operation. 

It will be seen that the longest transmission is at Fres- 
no, Cal., the distance being about 35 miles. The highest 
alternating voltage used is 13,000 volts at Zurich, Switz- 
erland. The highest direct potential is 15,000 volts at 
Brescia. 

All of these plants are working successfully,and this fact 
will lead to still longer transmission and higher volt- 
ages. No limit of either distance or “potential has as yet 
been reached. It we consider the record of the present 
transmission plants, we can safely say that it would not 
be going outside of the safe limit of development to trans- 
mit at least 50 miles at a potential of 20,000 volts, pro- 
vided the energy could be delivered at such a price as to 
be considerably lower than the cost of a corresponding 
amount of energy obtained from a steam plant. This, 
of course, is a matter of local condition entirely, and the 
commercial value of such a transmission will depend upon 
local conditions. 


Long-Distance Transmission for Railway Work. 


The possibility of long-distance electric railway lines is 
intimately connected with the possibility of long-distance 
transmission of power. We have seen that it is possible 
to transmit considerable distances from a single station. 
The current so distributed is not, however, such that it 
can be applied directly to railway motors, but it must be 
transformed at points along the line, the distance apart 
of these points of distribution depending upon the sys- 
tem that is employed. At present continuous current 
motors are used and considerations of safety would lead 
us to use line potentials not greater that 700 volts. By 
distributing rotary transformers at distances of five or 
six miles apart, we would be able to supply motors with 
current without any great investment in copper. The 
amount of copper required could still be further reduced 
by using rotary transformers with storage batteries, thus 
keeping a constant load on the transmission line. It will 
be found, however, that on any long-distance railroad line, 
the load on any section of the line is exceedingly varia- 
ble and the discharge rate of the batteries will have to be 


very high in order to prevent excessive cost for our re- 
ducing stations. It is doubtful whether we have reached 
a point in battery construction that this system of trans- 
mission would be economical. It fs certain, however, that 
when the distances are comparatively short, say, within 
15 miles, and where the traffic is not evenly distributed, 
that rotary transformers, with or without batteries, can be 
economically employed for railway work. 


Conclusion. 

My conclusions, subject always to the influence of 
local conditions, are as follows: 

1. In both direct-current lighting and traction systems, 
where the power is generated in or near the area of dis- 
tribution, it is best to use one station situated at the most 
economical point for producing power. 

2. In the case of the traction systems, when the eco- 
nomical area of direct distribution is passed, boosters 
should be employed directly or in connection with bat- 
teries, to a distance of ten or twelve miles from a station, 
and beyond this rotary transformers, whether with or 
without batteries, should be used. 

8. In the case of direct-current lighting systems, the en- 
ergy should be transmitted to storage batteries situated at 
centers of consumption either directly or by means of a 
rotary transformer and distributed from them. 

4. Where batteries are used it is best to place them at 
the end of feeder wires to obtain the advantage of a con- 
stant load on the wire. 

5. The best system for the long-distance transmission of 
energy, for general purposes, is the three-phase alternating 
system. 

6. Commercial transmissions are in successful opera- 
tion for distances of 35 miles, and for voltages as high as 
15,000 volts. 

Experience with these plants shows that the transmis- 
sion of 50 miles with a pressure of 20,000 volts is prac- 
ticable, beyond these limits the transmission would be 
more or less experimental. 

Oo s— 

THE NATIONAL BALL NOZZLE CO. is being sued, at 
Trenton, N. J., by the Columbia Hose Nozzle and the 
American Nozzle companies for an infringement of patent. 
The defendant answers that the essential and substantial 
features on which the patents are based were known, 
among others, to ‘‘One Herod, now deceased, but formerly 
of Alexandria, Egypt, living at said Alexandria and else- 
where 1,000 B. C.”’ 

— Se ee ae 

A TAR FILLER FORSOMEOF THEJOINTS IN BRICK 
pavements has been used at Cortland, N. Y.,in place of Port- 
land cement, which was used for the main part of the work. 
The specifications for this work were written by Mr. Wm. 
B. Landreth, M. Am. Soc. C. E., who, at the suggestion of 
Mr. F. W. Dalrymple, Assoc. M. Am. Soc. C. E., City 
Engineer of Hornellsville, N. Y., called for a strip of the 
paving three joints wide along the crown of the street, 
and across the street every 100 ft., to be filled with com- 
mon tar paving filler, to allow for a movement of the 
pavement, caused by the heat or the expansion of the ce- 
mer in setting. One block of the pavement, 600 ft. long 
and 29 ft. wide, has been completed as above specified, 
the cement joints being filled with a high grade of Amer- 
ican Portland cement. In three days after the joints had 
been filled the expansion began to force the tar filler from 
the joints, although the temperature had varied but little 
and at no time had exceeded 65° F, 

The expansion seems to have been caused by the expan- 
sion of the cement in setting, although the cement was 
carefully tested for expansion before using. Since the ce- 
ment became set hard the expansion seems to have ceased. 

—_—_—_—_ e —_____ 

OLD BRICK ARE BEING USED instead of sand to 
make lime mortar, in the rebuilding of the new Union 
Station in Columbus, O. The refuse brick from the oid 
walls are ground in a crusher. It is said that a quality 
of mortar for color work superior to that obtained with 
sand is produced. 

A GREAT PLATE GIRDER, 54 ft. 6 ins. long, 6 ft. 
deep and 24 ft. wide, was hauled on a truck to one of the 
new buildings in Nassau St. The weight is said to have 
been about 52 tons, and 20 horses were required to haul 
it. It was built by the New Jersey Steel & Iron Co., of 
Trenton, N. J. 


THE LOVE CONDUIT SYSTEM of electric street rail- 
ways is to be installed on a quite extensive scale in Chi- 
cago, according to recent reports. The General Electric 
Ry. Co. of that city obtained some months ago a franchise 
for about 18 miles of line on the south side of the river, 
and it is upon this line that the conduit system is re- 
ported as to be used. According to the published statements 
of the General Electric Ry. Co., the work of construc- 
tion is to begin at an early date, and besides this line, 
for which a franchise has already been secured, some 20 
miles additional are to be built. The down-town terminus 
of the line will be at Jackson St. and will extend south 
as far as 57th St. The Love Traction Co. is reported to 
be the controlling interest in the scheme, but so little re- 
garding the company’s plans has been made public that it 
is impossible to give any definite statements regarding the 
prospects for construction, 
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GARBAGE UTILIZATION AT CINCINNATI AND NEW 
ORLEANS. 


Of the 16 cities in the United States having 
populations of over 200,000 in 1890, there have 
already been established in ten cities, or soon 
will be, some improved system of garbage dis- 
posal. The 16 largest cities of the United States, 
in order of population, with the system of gar- 
bage disposal adopted, if any, are as follows: 


City. Population, 1890. System. 
New York..........1,515,301 Utilization. 
Chicago........... 1,099,850 None. 
Philadelphia........ 1,046,964 Utilization and cremation 
DBYOOKIV Ds oc cae s sacle 806,348 None. 

St: Louis... see es cee rope Utilization. 
Bostonins cewieele so syeceds 448,477 None. 
Baltimore........... 484,489 None. 
San Francisco...... 298,997 None. 
Cinecinnati.......... 296,908 Utilization. 
Cleveland..........- 261,353 None. 
FS UBT ARO. ois rein ayere iar 255,664 Utilization. 
New Orleans.......- 242,039 Utilization. 
Pittsburg........... 238,617 Utilization. 
Washington........+ 230,392 Cremation. 
DIQEEGIL ii cle teieielecie’ ce 205,876 Utilization. 
Milwaukee.......... 204,468 Utilization. 


It is the purpose of this article to describe the 
utilization plants at Cincinnati and New Orleans, 
built under the Simonin system.* 


The Simonin Process. 


Before describing these two plants some in- 
formation may be given regarding the Simonin 
system, though the details of this will be best 
understood by referring to the description of the 
Cincinnati plant, below, where the progress of 
the garbage during the whole process is described, 
as seen on the spot by our representative. 

The patent on the Simonin system was issued on 
Jan. 5, 1892, to Chas. F. and Isaac M. Simonin, as 
No, 466,579, and is still controlled by these gen- 
tlemen, who have offices at Trenton Ave. and 
Clearfield St., Philadelphia, under the name of 
Simonin & Simonin. Regarding the development 
of the process and the plant at Providence, which 
latter has given rise to some misconception, Si- 
monin & Simonin have given us the following in- 
formation: 


This process was developed at Providence, in the works 
built by private parties to utilize the garbage of that city, 
by the Simonin & Adamson process. -This latter process 
not proving a financial success was discontinued. No 
city contract ever existed at Providence, but the garbage 
was delivered at the experimental plant by the garbage 
contractor. 


The patent specification mentioned above de- 
scribes a process for the removal of grease from 
garbage containing water, and the claims are for 
the combination by which this is effected, includ- 
ing the use of a heated liquid, reagent, solvent to 
grease and of less specific gravity than water; 
the separation of the grease and water and the 
recovery of the reagent, together with the certain 
extractors, settlers, stills, cooling coils and means 
of connecting the same. The broad method of the 
extraction of fatty matters by means of benzine, 
naptha or other volatile reagents of low specific 
gravity is not claimed, this having “long been 
known and practiced.” 

The plant at New Orleans has been shut down 
for some months past, but the causes for this seem 
to be local, so we do not on that account refrain 
from making use of the detailed information so 
kindly furnished us, as acknowledged below, re- 
garding the character and extent of the works. 
Both the New Orleans and Cincinnati plants have 
been visited by a member of our editorial staff, 
but circumstances were such that our representa- 
tive could see and learn more of the workings of 
the Cincinnati than of the New Orleans plant, 
so it will be described first. 


The Plant of the Sanitary Extracting Co. for the 
Treatment of the Garbage of Cincinnati. 


We learn from Simonin & Simonin that the 
garbage of Cincinnati is treated under a contract 
running for ten years from June, 1892, the com- 
pensation being $15,000 for the first, $17,000 for the 
second, $19,000 for the third, $21,000 for the 
*Of the ten utilization plants included in the above 
list, those at St. Louis, Buffalo, Detroit and Milwaukee 


employ the Merz process, and were described at length, 


in our issue of Nov. 1, 1894. At Pittsburg, the system 
controlled by the Consolidated American Reduction Co., 
and described in our issue of Oct. 8, 1895, was installed. 
The plant at New York will employ the Arnold process, 
which, as temporarily used in Boston, was described in 
Engineering News of March 28, 1895, 
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fourth, and then increasing $1,000 a year to 
$27,000 for the tenth year. 

The following further information regarding the 
Cincinnati plant was obtained by our representa- 
tive on a visit to Cincinnati, Dec. 24, 1895: 

The garbage of the city of Cincinnati, O., is dis- 
posed of by the Sanitary Extracting Co., of that 
city. The president of the company is Senator 
J. B. Foraker and the secretary is Mr. E. F. 
Smith, both of Cincinnati. 

The reduction plant of the Sanitary Extracting 
Co. is located near Riverside,a suburb,and about six 
miles from the business district of the city. The 
district is only sparsely built up and there are 
no houses within probably one-half mile of the 
works. The character of the dwellings indicates _ 
that the owners or occupants are people of very 
moderate means and in many cases (as indicated 
by the premises) not such as would be troubled 
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Sketch Plan of Garbage Disposal Plant at Cincinnati, O. 


by more than ordinary unsanitary conditions. It 
is said that complaints have never been made by 
these householders of any nuisance on account of 
the disposal works. 

The plant occupies a tract of about five acres of 
ground lying between the north bank of the Ohio 
River and the tracks of the Baltimore & Ohio 
Southwestern R. R., and about 300 ft. distant 
from both the river and the railway. This ground 
is fenced in and no admittance is allowed ex- 
cept to employers and people on business. A 
written order is necessary to secure entrance. 
From the railway line a switch track enters the 
grounds. By means of this switch the works re- 
ceive coal (at times) and other supplies, and ship 
away the grease and fertilizer. The grease is 
shipped away in tank cars supplied by the Stand- 
ard Oil Co. Two tank cars were on the switch 
track on the day of the visit. 

The accompanying illustration is a rough sketch 
plan of the works, which include a receiving 
house, extractor, still and separator house, mill, 
power and warehouse, pump house and _ boiler 
house. The sketch is not drawn to a scale. 

The garbage is collected by the city and loaded 
into scows furnished by the company. Ordinary 
rectangular flat-bottomed wooden scows are fur- 
nished. When a scow is full, and not before, it 


* pans and all is run into the extractors. A tram 
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is towed to the works. In summer about one 
scow is filled per day. At the time of 
the writer’s visit about one scow per week was 
filled. The scows are furnished and the towing 
done by a local company under contract with the 
garbage company. The scows are anchored at 
a float in the river, and unloaded by hand into 
steel cars, of about 2,500 lbs. capacity, hopper- 
shaped, opening at bottom, of 4-ft. gage. During 
this loading of the cars all tin cans, etc., are sep- 
arated from the garbage and left temporarily on 
the float. Afterwards the tin cans are taken from ~ 
the float and dumped in a waste pile on the river — 
bank. No use is made of tin cans. From the float 
a 4-ft. gage track runs up a trestle incline to the © ; 


top floor of the receiving house. This track strad- 


dles the openings to the chutes leading from the 
top floor to the ground floor. The hoisting is done 
by a stationary engine and cable, There are three 
chutes, and four cars are used. 

The hoisting engines for hauling the cars from © 
the float to the receiving room are placed parallel 
and operate a single horizontal engine shaft 


which carries a pinion at its center. This pinion 


meshes with a spur keyed to a shaft on which the ~ 
drums are mounted, These engines are a pair of — 
8x 16-in. link motion reversing engines, from the 
I. & BE. Greenwald Co., of Cincinnati. When pos- 
sible, i. e., in summer, coal is received by scows 
unloaded at the float into the garbage cars, 
hauled to the turntable at the upper end of the 
incline, run onto the trestle and dumped into the 
coal yard. At other times it is received by the 
switch track. The garbage chutes discharge at 
the ground floor, this discharge being controlled 
by the necessary doors. A track on the ground 
floor runs directly under the discharge openings, 
In the Simonin process the garbage is loaded into 
a number of shallow pans perforated with numer- 
ous openings. A set or column of these pans is 
made by setting one on top of another, and the set 
or column carried on a metal truck. The truck, 


car, with rails on top, runs on the track extend- 
ing along the lower floor of the receiving, and 
to and into the extracting house, On this tram 
car is set the pan car. The pan cars with empty 
pans are stored on the storage tracks at one side 
of the main track in the receiving house, as shown 
in the sketch plan. A tram car is run onto the 
main track and stopped directly under a chute 
opening. A pan car is then run onto the tram 
car and blocked. The bottom pan is placed and 
filled; then the second pan is placed on top of the 
bottom pan and filled, then the third pan placed on 
top of the second pan and filled and so on until a 
“set” of pans is filled. The tram car is then run 
along the track to an empty extractor in the next 
building, and the pan car run off the tram car into 
the extractor, after being weighed on the scales. — 
The head is then bolted onto the extractor and the 
process of extraction begun. The lids of the ex- 
tractor, which are of cast iron, and very heavy, 
are handled by an overhead trolley. 


As will be seen from the sketch plan, there are 4 


ten extractors; each is a 6 x 22-ft. cylinder, stand- 
ing horizontally. When the car load of garbage 
has been fastened into an extractor, benzine is 
forced into the extractor until it is filled, by means 
of one of the pumps near by. After the benzine 
has taken up all the grease the solution of grease, 
benzine and water is forced into the three solu- 
tion tanks. The solution then passes into the two 
adjoining stills, where the benzine and water are 
vaporized and sent into the coil of pipes, shown 
just outside the building. A constant cascade of 
cold water flows over the pipes, thus condensing 
both the steam and benzine vapor, which flow as 
liquids into the separator. The benzine is then 
taken off the water and conveyed to the storage 
tanks, shown in the separate building near by. 
The grease which remains in the stills is passed 
into one of the two storage tanks, in a corner of 
the building, where it is ready for shipment. Only 
one storage tank is used at a time, the other being 
held in reserve. ; 

Meanwhile the solid matter in the pans in the 
extractor has been thoroughly dried by the steam 
heat. The head is taken off the extractor and the 
car, with its set of pans filled with dry “tankage,” 
is hauled out, weighed and run onto a tram car 
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and the tram car run along a track to the mill 
room. Each pan is dumped onto a platform in 
front of the mill. As each pan is dumped it is 
placed on a pan car, which is placed in turn ona 
tram car standing on an adjoining track. By 
this process the top pan of the first carload be- 
comes the bottom pan of the second carload of 
“empties,’’ which latter are sent back to the stor- 
age tracks. 

From the platform the tankage is shoveled into 
the mill and ground. A continuous bucket elevator 
takes the ground matter and conveys it to the 
second story, where it is dumped onto a sieve. The 
material passing the sieve falls into a chute which 
opens into the storage room. The bags are hung 
under a spout and filled. They are then stored for 
shipment. 

The power room contains the engine for operat- 
ing the mill and a vertical engine for operating 
an electric light dynamo. The mill engine is a 
12 x 30-in.cylinder, automatic cut off, trip valve en- 
gine of the Brown type, and was furnished by the 
TI. & BE. Greenwald Co., of Cincinnati. Between the 
mill and boiler houses is the pump house, beneath 
which four wells, 100 ft. deep, supply the water. 
The water is pumped by four Laidlaw-Dunn-Gor- 
don standard No. 4,040 deep well pumps. The 
water is forced onto the coil of pipes and then 
runs into an earth reservoir. The overflow from 
this reservoir drains along the surface of the 
ground to the river. 

The boiler room contains six 16x 54 ft., 54 4- 
in. tubular boilers built by McIlvane & Speigel, of 
Cincinnati, O. Steam pipes run to the various en- 
gines and to the extractors, stills, etc., in the ex- 
tractor house. 

The extractor house is built of brick, but the 
other buildings are of wood, covered with corru- 
gated iron. There are 46 “sets” of pans used al- 
together. About 24 men are employed at the works 
in the winter, and during the summer months 
four or five additional men are employed in un- 
loading the garbage and other rough labor. No 
exhaust fans are used anywhere about the build- 
ing. The plant is operated continuously as long as 
there is garbage. 


Garbage Collection at Cincinnati. 


The following information regarding the collec- 
tion of garbage in Cincinnati was obtained from 
Mr. Fred. Amthauer, Superintendent of the Street 
Cleaning Department: 

The garbage of the city of Cincinnati, O., is col- 
lected by the street cleaning department and ex- 
penses are paid from the general fund appro- 
priated for street cleaning. Garbage collection in 
that city is thus a part of the work of cleaning 
the streets, and no especial provision is made for 
doing it. In collecting, the ordinary tight board 
wagons used for collecting ashes are used, 
the garbage being covered simply with a tarpau- 
lin. The wagons are used interchangeably for col- 
lecting garbage and ashes. For example, a wagon 
may work half a day hauling garbage and the 
other half day hauling ashes. One day two 
wagons will haul garbage to every one which 
hauls ashes, while on the next day the exact con- 
trary disposition of the wagons will be made, two 
wagons ashes to one wagon garbage. In winter, 
when the garbage can stand longer without of- 
fense and the snow and mud is the worst, street 
cleaning is placed first and garbage collection 
second. In summer the garbage is collected first 
and the streets cleaned second. 

In the most populous districts garbage is col- 
lected daily during the summer. Elsewhere the 
collections are made every second or third day, as 
the conditions seem to demand. In winter collec- 
tions are made less often everywhere. In other 
words, the superintendent of street cleaning uses 
his discretion in making the collections more or 
less frequent, the only point observed being to 
keep the garbage receptacles clean and inoffensive. 
It is intended always to keep the garbage inoffen- 
Sive even at the expense of dirty streets. 

Ashes areforbidden to be mixed with the garbage 
proper, but no reservation is made as to the in- 
clusion of tin cans, bottles, etc. Of course, house- 
holders occasionally mix their ashes and garbage, 
and then the drivers refuse to take the mixture. 
Generally warning from the health officer is 
enough to stop the trouble, but occasionally fine 
and arrest is necessary. 


It is realized that the education of the house- 
holders is as much the duty of the health officer 
as fines and arrests, and care is taken to instruct 
them not to mix garbage and ashes. The drivers 
of the collecting wagons and sanitary inspectors 
are instructed to warn careless persons and new 
householders. In addition, thousands of circular 
sheets of instruction are distributed annually. 

No special receptacle is required to be provided 
by the householder and consequently a great va- 
riety of forms are used. The superintendent of 
street cleaning makes complaint of this, and says 
the work of collection would be lightened by hav- 
jing a common size and form of receptacle. 

The garbage is all hauled to a scow provided by 
the Sanitary Extracting Co. and unloaded, after 
which the street department has nothing further 
to do with it. At this scow most of the tin sans, 
bottles, etc., are taken by junk men who seem 
willing to separate them from the garbage for 
what they can make from the salvage. A few 
cans and bottles, of course, remain and these are 
separated at the garbage plant. 

From the big hotels the garbage is collected by 
the Sanitary Extracting Co., which has one wagon 
for that purpose. This is the only garbage col- 
lected by the company and which the street 
cleaning department does not collect. (Dead ani- 
mals not included.) 

Dead animals are removed without expense to 
the city by the Jones Fertilizing Co., which gets 
its compensation from the hides, grease, manure, 
ete, The Sanitary Extracting Co. does not handle 
dead animals at all. The Jones Fertilizing Co. is 
supposed to collect all animals, but the city 
wagons usually take in small animals whenever 
they come across them. 

After unloading each wagon at the garbage 
scow it is flushed out with a few bucketsful of 
water, and before going into the stable at night it 
is washed with a hose and sprayed with a solution 
of copperas and water. The scow stands at its 
dock until it is filled. 

A record of the loads of garbage hauled to the 
scow is kept, but no record of weight. As a mat- 
ter of curiosity the garbage was weighed for a 
day or two and it was found that the loads 
weighed from 1,900 Ibs. to 3,200 Ibs’ and averaged 
about 2,500 Ibs. During the year 1894, 13,894 loads 
of garbage were hauled to the scow, which on the 
basis of the above average would be 17,368 tons. 
A daily record of the number of loads hauled dur- 
ing the month of August, 1894, is appended as 
follows: 


Day. Loads. Day. ge Day. Loads 
cielo ap G 


Day. Loads. 
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At an average of 2,500 Ibs. per load the amount 
of garbage collected in August “would be 2,566 
tons. 

Dr. J. W. Prendergast, Health Officer, says that 
the disposal of garbage by the Sanitary Extract- 
ing Co. has caused no nuisance and is sanitary. 


The Contract and Works of the Southern Chemi- 
cal & Fertilizing Co. at New Orleans. 


On March 15, 1894, a contract went into effect 
between the Southern Chemical & Fertilizing Co. 
and the City of New Orleans for the collection 
and disposal of the garbage, dead animals, ashes, 
street sweepings and general house and store 
refuse of the city, for a term of 20 years. The 
contract, we are informed, was based on an ordi- 
nance directing the comptroller to call for bids 
for this work and containing specifications for it. 
This ordinance provided that no contract should 
be closed 


until the successful bidder has presented a system of dis- 
posing of refuse vegetable and animal matter, including 
dead animals, in a manner which is scientific and sani- 
tary, disposing of whatever is injurious to health and 
discomfcrting to the human 1ace, at the same time pre- 
serving whatever is valuable in the material aforesaid. 


Another part of the ordinance required the 
erection of a cremation or utilization plant. 

The ordinance also provided that the means and 
methods provided and employed in collecting and 
treating the garbage should be satisfactory to 
the State Board of Health of Louisiana. 


Garbage and dead animals were to be collected 
daily; street sweepings when the department of 
public works should direct, the latter to be gath- 
ered into piles by the department. 

One section of the ordinance defined garbage 
and prohibited its mixing by house-holders with 
other matter, as follows: 


Sec. 4. Be it further ordained, etc., that the word ‘‘gar- 
bage’’ as used in this ordinance shall be construed to 
mean house and kitchen offal, and all refuse matter not 
excremental, whether solid or liquid, and composed of 
animal and vegetable substances, including dead animals 
coming from public or private premises of the city, and 
not destined for consumption as food. No ashes, dirt or 
other substances foreign to garbage shall be covered by 
this contract, except as hereinafter provided, and it shall 
be unlawful for any occupant or occupants of any prem- 
ises in the city of New Orleans, to mix any such ashes, 
dirt, or other substance foreign to garbage, with the gar- 
bage to be removed from said premises as herein pro- 
vided, under a penalty of not less than $5, nor more 
than $25 fine for each offense, or imprisonment for not 
more than 80 days. 

Householders were required to deposit their gar- 
bage in covered metallic vessels and the con- 
tractor was required to use “‘inclosed, water-tight 
metallic vehicles’ for removing the garbage. 

The garbage wagon afterwards adopted by the 
contractor was illustrated and described in our 
issue of May 17, 1894. 

The contract price for performing the services 
outlined above was $120,000 a year for the first 
five years, $134,000 for the second, $150,000 for 
the third, and $165,000 a year for the fourth five 
years, This amounted to a total of $2,845,000, or 
an average of $142,250 per year. 

The company selected the Simonin process for 
the treatment of the garbage and erected an ex- 
tensive plant. The following description of the 
plant has been prepared from information fur- 
nished us under date of Feb. 11, 1896, by Mr. 
T. A. Clayton, who was at that time General 
Superintendent of the Southern Chemical & Fertil- 
izing Co. 

The company began work on July 11, 1894, and 
has continued its collections since that time, 
but the disposal works have been shut down since 
Novy. 20, 1895, ‘‘partly on account of the low prices 
obtainable for the product, but chiefly on account 
of the difficulty in getting the citizens to refrain 
from mixing their garbage with ashes and other 
foreign matter.” During the construction of the 
plant Simonin & Simonin were represented by 
Mr. W. H. Hughes, of Providence, R. I. Mr. Clay- 
ton states that many improvements have since 
been made. The plant has a guaranteed daily 
capacity of 75 tons of drained or about 100 to 125 
tons of wet garbage. 

The disposal works are located seven blocks from 
Canal St. and 34 blocks from the river. A switch 
runs into the works from the Mississippi Valley R. 
R. The New Basin Canal, which runs from 
the heart of the city into Lake Pontchartrain, is 
about 120 ft. distant. 

Hight buildings house the plant, their character 
and uses being as follows: A pocket house for 
the reception of garbage and a rendering house 
for the treatment of dead animals, in one building 
60 x 100 ft., 40 ft. to the ridge; brick, with slate 
roof. Attached to this is an inclined run for the 
garbage and dead animal wagons to get up to 
discharge their loads. This run is inclosed, cov- 
ered with galvanized iron, and the lower part is 
used for a stable. An extractor room, 75 x 100 ft., 
40 ft. to the ridge; of brick covered with slate, in 
which are contained the extractors, stills, solution 
and grease tanks. A brick building, slate covered, 
60x 183 ft. and 35 ft. in height to the ridge, of 
which 62 ft. contain the boiler and engine room, 
35 ft. the mill room, 40 ft. a warehouse, and 46 ft. 
another warehouse, all divided by fire walls. A 
brick building covered with galvanized iron, 50x 
100 ft. used as a stable. A frame building, in- 
closed and covered with corrugated iron, 37 x50 
ft., two stories, with the lower story used as a 
blacksmith shop, ete., the upper story a machine 
shop, and having attached a cupola for melting 
tin cans and old metal of all sorts. A corrugated 
iron building, 30x65 ft., by 30 ft. high, inclosing 
a crematory for the destruction of garbage, etc. 
A frame building, 23 x 31 ft., containing the naph- 
tha tanks, and a brick slate covered office 25 x 
S32: ft. 

The steam plant consists of six 150-HP. hori- 
zontal tubular boilers. There are four engines. 
Of these, a 75-HP. Greenwald engine drives the 
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grinding mill; a 15-HP. New York Safety runs the 
electric plant; a 10-HP. Racine engine drives an 
18-in. exhaust fan used in connection with the ren- 
dering tanks for treating the dead animals; and a 
15-HP. engine is provided for the cupola blast and 
for driving the machinery in the machine shop. 

Two 12x1014x12-in. pumps are used to pump 
water over the condensing coils; a 744 x 4% x 10-in. 
pump is used for boiler feed; and two, 6x6x 12- 
in. pumps for lifting the naphtha into the extract- 
ors. All these are Blake pumps. The water supply 
is from a 780-ft. artesian well and the canal. The 
utilization plant requires the use of 800,000 to 
900,000 gallons daily, but when cremating the gar- 
bage only a few thousand gallons a day are con- 
sumed. From this statement it might be inferred 
that the garbage is burned when not treated by 
the utilization process. 

There are two iron smoke stacks, one 52 ins. in 
diameter and the other 60 ins., each 80 ft. high, 
the top of one being 104 and the other 102 ft. above 
the ground. 

The nine extractors are 6 ft. in diameter and 22 
ft. long, and were made by MclIlvain & Spiegel, of 
Cincinnati. The extractors are so connected that 
the steam and naphtha can be passed from 
one to another, if desired, thus economizing steam 
and saving the work to be done by the condensing 
coils. The stills for separating the naphtha and 
grease are two in number, each 6x15 ft. Steam 
coils run through these stills. 

The tankage is ground, so far as necessary, by 
a 4-ft. Luttner cage mill with a daily capacity of 
12 to 15 tons, according to the quality of the 
material. 

When the plant is in operation about 20 un- 
skilled laborers are employed at $1.50 a day; two 
firemen at $2 a day; and three skilled laborers 
at $2.50 a day. The plant is operated night and 
day and from November, 1894, to October, 1895, 
14,800 tons of drained garbage was treated, to 
which 40% must be added, Mr. Clayton states, to 
get the weight of the equivalent amount of green 


garbage. The daily record of drained garbage 

treated in June, 1895, is as follows: 

June Lbs. June Lbs. June Lbs. 
Loe eee OOS. Tee ee sO oO 23...... 46,810 
re 43,900 Lavete caste 67,930 24...... 60,990 
Seats 61,264 1 Re ee 60,020 Di Een 4 88,1 
A valet 24,490 y Lae ey 68,380 2G cctts es 68,614 
5 99,480 1GTaenon 38,070 VA Gr Ry SS 63,360 
Gear 73,184 LC eeteleleke 66,450 28 63,708 
Nisinassuts 78,168 18. 63,233 ZO ts rakes 65,274 
Stes 68,360 AN Pear pos 48,560 BU evertae 54,514 
FAS 53,260 ZO erarereae 96,290 SSS 

105.6 324 162,062 Aare A 46,680 Total.1,850,418 

UA rare cis 64,858 22...20 0. S4,380 


The amount of grease derived from the garbage 
is given as 5 to 7%, and of tankage for fertilizing 
purposes, 25 to 30%, both by weight. The only ma- 
terial taken to the works which cannot be reduced 
is paper, rags, feathers and similar wastes, which, 
being very dry, are burned under the boilers. The 
waste liquids are run into the sewer. 

The following information regarding the New 
Orleans plant was obtained by a member of the 
editorial staff of this journal during a visit to the 
plant in the fall of 1895: 

The statement made by Mr. Clayton regarding 
the location of the plant may give the impression 
that the plant is not far from the thickly settled 
part of the city. Such is not the case. Canal St. 
extends north, slightly west from the river front, 
toward Lake Pontchartrain, and while a princi- 
pal street its northern end penetrates a sparsely 
settled and poor quarter of the city. The houses 
are 1 and 11% story frame structures and seem to be 
inhabited chiefly by negroes. 

The most unsanitary things seen about the 
works were a dozen or so empty and uncleaned 
iron collecting wagons. Inclosed by a fence were 
the buildings of the plant, much the handsomest 
and best constructed buildings of any plant seen 
by our representative, except, possibly, those at 
St. Louis. Much of the area between buildings 
was paved with concrete or cement, and except 
where piles of dry refuse from the extractors 
temporarily existed until used in a further pro- 
cess, this pavement was very clean and dry. Inside 
the buildings there was the usual sour smell of 
green garbage and the odor of fertilizer, but only 
where the dead animals were handled were things 
very offensive, and then only in the building itself. 
A smelling excursion around the building did not 


impress one with the idea of there being any 
nuisance, and the day was hot and a slight breeze 
blowing. In point of odor this plant may be placed 
ahead of that at Cincinnati. 

The impression received regarding the crema- 
tories was that they were used to handle garbage 
of very little value for extraction or otherwise 
unfit for the process by the admixture of ashes. 

Since our representative visited the plantand since 
Mr. Clayton gave us the information quoted above 
the city has attempted to annul the contract with 
the company on the ground of non-fulfilment. 
After this action a receiver, Mr. Algernon A. 
Badgley, was appointed and he has appealed to 
the Federal Court to enforce the payment of the 
monthly sums stipulated in the contract and to 
prevent collection of garbage by the city. The 
following statement regarding the controversy has 
been prepared for us by Dr. Quitman Kohnke, 
chairman of the public health committee of the 
city council: 


The fight between the city and the garbage company 
(The Southern Chemical & Fertilizing Co.) need not re- 
flect upon the efficacy of the “‘Simonin process’’ to dispose 
of garbage, but was brought about by violation of the 
sanitary laws on the part of the garbage company. It 
is charged that the company established dumping grounds 
witbin the city limits, some of these being on public 
thoroughfares where the collected garbage was deposited 
contrary to law and contract, and in violation of ordinary 
rules of health. It is claimed by the company that such 
disposition of garbage was made necessary by reason of 
the failure on the part of the householder to separate 
the garbage proper from the ashes and trash. On the 
other hand, it is claimed by the city that the company 
encouraged and assisted in the mixing of garbage and 
trash and deposited on the various dumping grounds pure 
garbage unmixed with ashes or trash—the real reason 
for dumping being that the increased price of naphtha and 
the decreased value of the products of the plant rendered 
it unprofitable to treat the collected refuse in the manner 
originally contemplated. 

Whether the company is released from its obligation to 
collect and dispose of garbage by reason of non-compli- 
ance on the part of the householder with that part of the 
contract providing for the separation of garbage from 
trash, will be decided by the courts. The position of the 
city appears to be that the company is obligated to re- 
move and dispose of all garbage, mixed or unmixed, in- 
asmuch as all others are expressly forbidden to remove 
it, it being incumbent upon the company to invoke the 
law against the householder who does not separate his 
garbage. A general complaint has been made by the 
company, but in no case has an individual householder 
been charged with violation of the law. This failure on 
the part of the company to prosecute the householder is 
supposed to have been due to fear that the law would be 
declared unconstitutional which compelled a citizen to 
perform without compensation a menial service for the 
benefit of a private corporation. 

The position of the Board of Health in this matter is 
that it recognizes no contract, but insists upon the prompt 
collection of all garbage and the suppression of dumping 
grounds for such refuse. 


Under date of Sept. 28, 1896, Mr. Clayton wrote 
us further regarding the status of garbage dis- 
posal in New Orleans, as follows: 

It is a fact that when we are not using the reduction 
process we cremate the garbage in crematories that give 
perfect satisfaction in every way, and which I believe 
are the best and most economical in operation. These 
erematories are of our own design and construction, and 
are unique. ; 

With regard to the actual situation here in connec- 
tion with the present status of the garbage disposal, I 
would say that our company is still collecting the un- 
mixed garbage that is exposed by the citizens, transfer- 
ring it to the plant and cremating it. The mixed garbage 
is being collected to a certain extent by the city. The au- 
thorities have refused to enforce the law which governsour 
contract with regard to the due obligation of house-holders 
to keep their garbage separate from foreign material, and 
are attempting to declare our contract null and void. The 
matter has been taken into the United States Courts 
through the appointment of a receiver, named at the re- 
quest of some of the bondholders who live outside this 
state, and the case will come up in November, when we 
are confident of winning the suit. 3 

The city has gone back to the old system of sending 
garbage down the river and dumping it below the city 
limits, but their system is poorly organized, and is evi- 
dently of a temporary character. 

From all we can learn on the subject, including 
reports of discussions in and out of the city 
council and statements by representatives of the 
company, it appears that the people of New 
Orleans awoke, after it was too late, toa realizing 
sense that Sec. 4 of the ordinance, quoted above, 
requires the separation of garbage from ashes 
and other refuse and rebelled against it. The 
requirement is a perfectly reasonable one, is a 
part of the contract, and essential to the suc- 
cessful operation of the plant required by 
the contract. 

Whether it rests with the city officials or the 
garbage company to compel householders to sep- 
arate the garbage, or whether the refusal of the 
company to collect mixed garbage is the proper 
course for it to pursue to secure its rights are 
questions now before the court. 

In so far as the questions involved have any 


bearing upon the Simonin system of garbage dis- 


posal they apply equally to all other reduction or 
utilization systems in successful operation and 
must also be considered in connection with crema- 
tion, or even dumping at sea. We have discussed 
this matter further in our editorial columns. 


ET OO 
THE INTERSTATE COMMERCE COMMISSION’S STA- 
TISTICS OF THE RAILWAYS OF THE UNITED 
STATES FOR THE YEAR ENDING JUNE 30, 1895. 


An advance abstract of this report, as furnished 
by Prof. Henry C. Adams, the statistician of the 
Interstate Commerce Commission, was published 
in our issue of July 80; but from the full report, 
advance proofs of which have just been issued. 
much other interesting information can be gleaned 
relating to the status of the railways of the 
country up to the date of the report. The sum- 
mary of mileage, equipment, classification, cap- 
italization, earnings and expenses was given in 
the statement already published, but some of 
these will be repeated here in going into the de- 
tails of the full report. : 

This report differs from its predecessors in not 
only making comparisons with the previous year, 
but in including, as far as possible, the years 
1890 to 1894 inclusive. These six years, including 
1895, cover a period of unusual commercial con- 
ditions, and the broader comparative statement 
is useful in any attempt to investigate and better 
understand the influences at work and their ef- 
fect upon railways. 

The Commission places the aggregate mileage 
of railways in the United States, on June 30, 
1895, at 180,657, an increase during the year of 
only 1,949. miles, or 1.09%, which is less than the 
1.27% of increase of 1894, the lowest in any year 
since the Commission was organized. In figuring 
out the miles of line per 100 square miles of terri- 
tory for the whole United States there is, of 
course, a steady but slow increase, from 5.51 
miles in 1890 to 608 miles in 1895, 
But population has been gaining upon rail- 
way construction in the same period, as 
is shown by the fact that in 1890 there were 26.05 
miles of line to every 10,000 inhabitants, with a 
maximum of 26.51 miles in 1898 and a present 
ratio of 26.16 miles per 10,000 inhabitants. The 
report does not assume from this that there is 
any tendency towards a permanent change in 
commercial forces, and contends that until there 
is a more even distribution of railway facilities 
than there is at present, railways must still re- 
main as the pioneers in industrial development. 
In looking over the summary of railway mileage 
for each state and territory there is still natually 
a wide diversity of percentage as effected by 
geographical position, age, density of population 
and facilities for producing goods for transport. 
Under the head of miles of line per 100 square 
miles of territory and omitting the small District 
of Columbia with 47.62 miles, we find New Jersey 
in the lead with 29.72 miles; closely followed by 
Massachusetts with 26.35 miles; Pennsylvania, 
Ohio, Connecticut and Illinois come next, with 
21.67, 21.18, 20.81 and 19.02 miles respectively. 
The State of Nevada has only 0.83 miles per 
100 square miles of territory; Oklahoma has 0.98 
miles; Wyoming, 1.21 miles; Arizona, 1.22 miles, 
and Idaho, 1.29 miles. But these new and thinly 
settled states and territories, of course, rank 
highest in the ratio of miles of railway to 10,- 
000 inhabitants; Arizona, Montana and Nevada 
having 208.51, 195.55 and 182.65 miles, respec- 
tively, as compared with 5.82 miles per 10,000 in- 
habitants in Rhode Island and 8.61 miles in Mas- 
sachusetts. 

In the year covered by the report there is still 
evident a slightly stronger tendency towards the 
development of existing property rather than to 
attempt to gain new traffic by extending lines. 
The percentage of increase in single track for the 
year 1895 was 1.09, that of second track was 1.34, 
of third track 2.32 and of fourth track 3.11%; 
the increase in yard track and sidings was 2.87%. 
The tendency towards consolidation of interests 
and greater simplicity in organization and opera- 
tion is more marked than in previous years. Be- 
tween 1890 and 1895, inclusive, there has been a 
decided decrease in lines operated under lease and 


contract, and a gain in lines owned, from 99,931 
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miles in 1890 to 125,334 miles in 1895. As showing 
the general tendency, it may be stated that while 
the increase in lines owned, between 1890 and 
1895, was 25,404 miles, the aggregate extension of 
railway mileage in that time was only 17.060 
miles. The Commission believes that this move- 
ment towards greater consolidation will tend to 
reduce the intricacies of intercorporate contracts 
which now so much embarrass those seeking to 
fairly understand the railway system of the 
United States. From a summary given it appears 
that 42 railway corporations now operate 100,714 
miles of line, or 55.67% of the total mileage; but 
it may be said here, that for roads operating lines 
from 250 to 400 miles long and below 250 miles, 
the percentage of aggregate mileage was about 
-the same in 1895 as in 1890. Of the corporations 
operating lines over 1,000 miles long, 40 controlled 
47.51% of the aggregate mileage, in 1890; showing 
a general increase of over 5% in lines of that class 
in six years. 

The equipment summaries of the report are es- 
pecially interesting. With a total of 35,699 loco- 
motives, on June 380, 1895, the increase over the 
previous year was 207, as compared with an 
average annual increase of 1,112 for the period 
1890-1895 inclusive. The number of cars in ser- 
vice, at the date of the report, was 1,270,561, a 
decrease of 7,517 as compared with 1894. The 
freight cars showed a decrease of 9,050, and the 
passenger cars an increase of 94, and the cars as- 
signed to company service an increase of 1,439. 
The decrease in the number of freight cars is 
partly ascribed to the increased use which rail- 
ways make of private cars; and it is possible that 
the opportunity presented by slack business for the 
destruction of a larger number than usual of old 

and inferior cars may also account for some of 
the reduction. The average amount of equipment 
per 100 miles of line changed little or nothing 
from the year before; the proportion, in 1895, be- 
ing 20 locomotives and 715 cars, of all types. The 
assignment of equipment to the amount of traffic, 
as compared with 1894, shows a decreased effi- 
ciency in passenger service and an increased effi- 
ciency in freight service. The first is probably due 
to decreased travel as a result of business de- 
pression, and it also suggests that travel has re- 
turned to normal conditions after being disturbed 
for some time by the Columbian Exposition. The 
freight service shows on its face increased econ- 
omy in transportation; but the figures are not 
satisfactory as a large portion of freight moved 
in cars not owned by railway corporations is nec- 
essarily omitted from the computations. The 
assignment of equipment to the amount of travel, 
for the two years, is thus summarized: 


1894, 1895. 
Passengers carried per pass. locomotive 54,654 50,747 
‘assenger miles per pass. locomotive. .1 444, 400 1,218,967 
Tons carried per freight locomotive. 9 ,817 
Ton-miles per freight locomotive...... 4, 016,755 4, 258, 821 
Passenger cars per million passengers. 53 65 
Freight cars per million tons freight. 1,888 ELT 


The report gives the rate of equipment with 
automatic couplers and train brakes, since 1889, 


as follows: 
: Total 

equip- In- Equip- In- Equip- In- 
Year. ment crease ment.! crease ment.? crease 
1895. ..1,306,260 *7,310 362,498 31,506 408,856 51,235 
1894...1,313,570 4,836 330,992 31,965 357,621 35,383 
1893...1,308,734 60,506 299,027 42,158 322,238 77,904 
1892... .1,248,228 27,139 256,869 68,537 244,334 75,299 
1891...1,221,089 21,282 188,332 39,505 169,035 53,716 
1890... .1,199,807 101, si 


148,827 20,668 
1889... 1,098,602 128,159... 


*Decrease. 1Fitted with train brakes, 
tomatic couplers. 

From this statement it is very evident that the 
law will not be complied with, which requires 
freight cars to be fitted with train brakes and 
automatic couplers by January, 1898. The dis- 
tribution of this equipment so far as cars of vari- 
ous types are concerned, may be given as follows 
from the various summaries in the report: 


115,319 84, ag 
80,510 


2Fitted with au- 


So far as locomotives are concerned, practically 
all passenger locomotives are equipped with train 
brakes; but 6,106 are still without automatic 
couplers, out of a total of 9,999 of this class in 
1895. Out of 20,012 freight locomotives 16,712 
were fitted with train brakes and only 2,039 with 
automatic couplers, on June 30, 1895. The report 
gives in detail the types of train brake and auto- 
matic coupler in use throughout the United States, 

On June 30, 1895, there were 785,034 men of all 
classes in the employ of railway corporations, as 
compared with 779,608 in 1894, and 873,602 in 
1893. Since 1893 the total number of men em- 
ployed for each 100 miles of line has decreased 
from 515 to 441; but the number of men assigned 


excepting that yearit is the least of any year since 
1890. The earnings from passengers, in 1895, 
amounted to 29.16% and that from freight to 
68.27% of the total earnings from operation. The 
percentage of operating expenses to operating in- 
come is gradually increasing; this item being 
65.80% in 1890; 66.73 in 1891; 66.67 in 1892; 67.82 
in 1898; 68.14 in 1894 ana 67.48% in 1895. 

The Commission gives a general summary of 
results, as deduced from their numerous tables, 
covering the period 1890-1895 inclusive, and the 
whole United States. This table is interesting as 
showing the late trend in revenue and cost of 
operation and it is given in full as follows, the 
cents being reduced to the nearest decimal: 


Item. 

Revenue POF DASSCHEGE POLI INIIG. cc 0s ojsicre ices siere'ss cla ware 
per ton of freight per mile 
§ Per Passenger train=mMiley. <u. i. els ole v vid a eaesls 
A DOC TPO eRe Trad eT nis, «.0)x.0.6,0,010,¢.05aaeadinsinae 
Pe per train-mile, all trains 
Average cost of running a train 1 mile, all trains...... 

Per cent of operating expenses to operating income.. 


1895. 1894. 1893. 1892. 1891. 1890. 
$0.02040 $0.01986 $0.02108 $0.02126 $0.02142 $0.02167 
-0839 -0860 -0878 -0898 -0805 -0941 
-98 1.05 1.07 1.07 1.06 1.08 
1.61 1.56 1.63 1.65 1.64 1.65 
1.36 1.37 1.43 1.45 1.43 1.44 
-09182 -09348 -09727 -09658 -09571 -09601 
ot 68.14 67.82 66.67 66.73 65.80 


to maintenance of way and structures, per 100 
miles of line, was 151 in 1893, 123 in 1894 and 128 
in 1895, showing a slight increase in this class of 
labor in the last year. The number of men as- 
signed to maintenance of equipment, for the same 
unit of line was 103 in 1893, 86 in 1894 and 88 in 
1895; for men engaged in conducting transporta- 
tion, the ratio was 234 in 1893, 208 in 1894 and 204 
in 1895. 

From statements of the capitalization and valu- 
ation of railway property in the United States on 
June 30, 1895, the following comparative sum- 
mary is prepared: 


1895. 
$4,961,258, 656 
28,602 
5,3885,495,573 


1,048 
616,830,156 
3,556 


1890. 
TOtal. SUOCKE acle.c'chasicereles $4,409,658,485 
28,19 


Stock per mile of line..... ; 
Total funded debt ........ 4,574,576,131 
29,24 
453,108,804 
58 


Bonds per mile of line.... 
Other indebtedness ....... 
Por mille coLvlne! soi erie 2, 


Total railway capital.. 
Total, per mile of line. 


From another table given it is shown that on 
June 80, 1895, railway corporations owned 23.57% 
of all the outstanding stock and almost 10% of 
the outstanding bonds; the amounts of both held 
by these corporations being considerably larger 
than in the previous year; a fact that may be 
ascribed to railway consolidation rather than to 
any strengthening of reserve funds. The summary 
of stocks and bonds paying dividends and interest 
shows that during 1895 70.06% of all the out- 
standing stock paid no dividends and 16.71% of 
the funded debt paid no interest. This. is the 
largest failure in payment, for both classes of 
securities, for any one year since the Commission 
was organized. The percentage of dividend pay- 
ing stocks has decreased from 38.56% in 1888 to 
29.95% in 1895. 

The comparative passenger and freight service 
for the years ending June 30, 1890, 1894 and 1895 
are summarized as follows: 


o®, 437,343, 420 $10,963,584,385 
60,340 63,206 


1890. 1894. 1895. 
Pass. carried .. 492,430,865 540,688,190 507,421,362 
Per mile of line 75,751 81,333 68,572 
Tons: 
Freight car’d. 636,541,617 688,186,553 696,761,171 


Car’d 1 mile..76, 207, 047, 298 80,335, 104;702 85,227, 515, "891 
Average haul* , 119.72 125.88 122.32 


*Per ton-mile. 


These figures indicate a marked decrease in the 
number of passengers carried in 1895 as compared 
with the previous year; but the freight traffic 
shows an increase over 1894. The gross income 
from the operation of the railways of the United 
States for the year ending June 30, 1895, was 
$1,075,371,462, an increase of $2,009,665 over 1894. 
For the same period the expenses of operation 
were $725,720,415, a decrease of $5,693,907 over 
1894. The net income from operations was $349,- 
651,047, an increase of $7,703,572 over 1894, but 


Number equipped with 


Totalin1895still 
\ to be equipped, 


f ett" Automatic Total cars in ser- | with j 
Type of car. |—Train brake.—, ;——coupler.——, t vice.* Train Auto. 

1894. 1895. 1894. 1895. 1894. 1895. brakes. e’pl’rs. 

eC Jada 32,403 32,384 31,916 31,971 33,018 53,112 728 1,141 

BEROIRNEEBCTVICOl ss cose ace leiie els cose 264,884 295,07 317,896 366,985 1,205,169 1,196/119 901,046 829,134 

BOIRDANV SOLVICE cid veils civies cictivie cisie.s : 4,466 4,976 2,676 3,488 39,891 41,330 36,354 37,892 

MHIMMGay Ra ite ss otc: eee ears. visa: « 301,753 332,483 352,488 402,394 1,278,078 1,270,561 938,128 868,167 

POLES tdnv cide eee Pees cect eas « 40,587 88,888 63,996 59,029 181,6' 178,107 189,219 119,078 

Fast Sreiehts . Servet. oscreje> ve sree; 510, 18,982 16,811 23,122 44,212 49,472 30,490 26,350 


*Equipped and unequipped. 


Had the rates of 1890 been maintained in 1895 
the passenger revenue would have been increased 
for the latter year by $15,479,326, and the freight 
revenue by $86,932,066. From this it appears that 
if we take the rates of 1890 as a standard, the 
people of the United States have saved, in pas- 
senger and freight charges in a single year, a 
sum exceeding $100,000,000, With the above state- 
Ment and as illustrating the effect of the business 
depression upon railways, the report states that 
as contrasted with a surplus from operations of 
$8,116,745 in 1898. and $14,036,056 in 1892, 1894 
showed a deficit from operations of $45,851,294, 
and 1895 shows a deficit of $29,845,241. 

The length of line operated by the 75 companies 
whose gross annual revenue exceeds $3,000,000, is 
119,810 miles, or 67.41% of the total operated 
mileage. The aggregate revenue of these 75 com- 
panies is $874,542,695, or 81.32% of the total gross 
revenue for the entire country, which was $1,- 
075,371,462. For these companies the average 
gross revenue per mile was $7,299 as compared 
with $6,050, the average per mile of line of all 
roads; they perform 84.08% of all the passenger 
service and 84.55% of the total freight service. 
The chief interest centers in the fact that while 
this group of roads enjoyed a net revenue of $2,- 
862 per mile of line in 1890 this was reduced to 
$2,425 in 1895; a decrease of $437 per mile of line, 
equivalent to a total reduction of about $50,000,- 
000 in net revenue, for 1895, for the roads under 
consideration. 

The total number of railway employes killed in 
1895 was 1,811 and 25,696 were injured. This is a 
decrease, over 1894, of 12 killed and an increase 
of 2,274 injured. Of passengers, 170 were killed 
and 2,375 injured; a decrease of 154 over the 
killed and 659 in those injured in 1894. The record 
for 1895, in respect to the number of passenger 
casualties is less than for any year for which 
complete statistics are available. The statement 
of “other persons” for 1895, foots up 4,155 killed 
and 5,077 injured, as returned to the Commission. 
The total chargeable to railway accidents, for 
1895, is 6,136 killed and 33,748 injured. A sum- 
mary of employes and passengers killed and in- 
jured in the United States in 1890-1895 shows that 
the record for 1895 is more satisfactory than for 
any previous year of record; the number of em- 
ployes killed has decreased from 1 in 306 to 1 ia 
433, while those injured have decreased to 1 in 33 
from 1 in 31 in 1890. The number of passengers 
killed was 1 in 1,727,780 in 1890, and 1 in 2,984,- 
832 in 1895; while the proportion of passengers 
injured has decreased from 1 in 203,064 in 1890, 
to 1 in 213,651 in 1895. The Commission believes 
that the fitting of equipment with automatic de- 
vices is beginning to show a beneficial effect; as 
while 1 trainman in every 105 was killed in 1890, 
the ratio in 1895 was 1 to 155. 

The Commission renews its recommendations of 
previous years, and further recommends that Con- 
gress establish a Bureau of Statistics and Ac- 
counts, which shall have the right of inspection 
and control of the accounting departments of the 
common carriers. This bureau was Suggested in 
the ninth annual report of the Commission and 
the considerations favoring it are given in full. 
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A NEW WATER-METER. 


A simple form of positive water meter adopted 
for general service has recently been perfected 
by the National Meter Co., of New York city, by 
making some important changes in its “Empire” 
meter. This meter has been in use for a number 
of years, but principally for measuring hot water 
and other liquids requiring all-metal construction. 

The general design of the new meter is shown 
by the accompanying illustrations, Figs. 1 to 3. 
Fig. 1 shows the cylinder and piston, the top cyl- 
inder head being thrown back to show the piston 
in place, Fig. 2 shows the base and screen, and 
Fig. 3 the whole meter, in two parts, the cover 
being thrown back to show the intermediate gear- 
ing. 

The piston is of hard rubber, having the same 
specific gravity as water. It has a revolving mo- 
tion around the centre of the case and an oscil- 
lating motion on its axis. 

The base casting is made considerably thinner 
than the cap, and the bulk of the water in the 
meter being in the base, in case freezing occurs, 
the base will be the only part injured, and the 
moving parts, register, etc., will not be affected. 
This greatly simplifies and cheapens the work of 
repairing frozen meters. 

The meter has a straight reading register, 
which is instantly read without liability to error. 
and is provided with the same style of interme- 
diate gearing that is used in the Crown and Nash 
meters, made by the same company. 

Another point claimed for the meter is that if 
the piston stops for any reason it shuts off 85% 
of the normal flow through it. By this means the 
consumer, while not absolutely deprived of water, 
is pretty sure to notify the water department, or 
otherwise see that the meter is set right, instead 
of placidly continuing to use the water without 
having it charged against him. 

The old meter, designed, as stated, for special 
service, had a gun metal piston. The new meter 


Fig. 1. 


Cylinder and Piston. 


has a rubber piston, giving great lightness, and 
its proportions have been changed to give greater 
strength. The latter has been effected by inereas- 
ing the diameter and decreasing the height, or 
length, of the piston, which strengthens the latter 
at the lips, or where the ring of the piston is cut 
away for the bridge, as shown in the left of Fig. 
1. For special service, as for measuring hot 
water, the new shape will be used, made of metal 
as before. 

The main wear of the meter comes on the cylin- 
der heads and the top and bottom of the piston. 
The former can be easily tooled down to a plain 
surface, and the latter can be offset by shortening 
the cylinder ring, both processes requiring only 
simple tools and ordinary skill. Of course these 
processes could not go on indefinitely without 
using up too much of the material and seriously 
impairing the accuracy of the meter, but they 
might be so employed as to greatly increase the 
life of the meter, especially as under ordinary cir- 


cumstances the wear would be very small. What 
is most feared now, it may be added, in the wear- 
ing out of meters, is sharp, gritty matter, of some 
size, rather than finely divided, smooth particles 
of mud and clay, such as is carried by the Ohio 
or Mississippi-and most rivers of the West and 
South. 


a 


A NEW PROCESS FOR THE DIRECT PRODUCTION 
of iron and steel from the ore is being introduced in 
Sweden by Dr. De Laval, the well-known inventor of the 
cream separator and the De Laval steam turbine. Ac- 
cording to a description in the “Iron Age’’ by Mr. 
Fred. H. Daniels, general superintendent of the Washburn 
& Moen Mfg. Co., of Worcester, Mass., who has recently 
returned from Sweden, the process consists in mixing 
pulverized iron ore with carbon, probably in the form of 
pulverized peat, and subjecting the same in some form 
of a rotating cylinder to heat, after which it is brought 
into direct contact with an electric are of tremendous 
power, which reduces the ore to metallic iron. The melted 
iron then flows into a large and highly heated furnace, 
where it can either be manufactured directly into steel 
or cast in any suitable form for further treatment. Dr. 
De Laval commenced his experiments something like three 
years ago at Trollhattan. During this period he has been 
assisted by a competent corps of mechanical engineers and 
metallurgists, and it is evident these experiments have 
produced résults, from the fact that he has purchased one 
side of the entire water power at Trollhattan, which is 
made up of four falls, an aggregate horse-power of from 
60,000 to 70,000. He has also purchased at considerable 
expense very much larger water powers in the north of 
Sweden. It is interesting in this connection to note that 
quite a number of the iron and steel works in Sweden 
have become so interested in the possibilities of this pro- 
cess that they have purchased all of the available water 
power in their vicinity. 
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A NEW AND LARGE DEPOSIT OF IRON ORE of the 
finest Bessemer quality has been discovered at Iron Moun- 
tain, Mich., according to a press despatch. It was dis- 
covered when the water was turned into the new channel 
dredge for the Michigamme River, for the purpose of re- 
claiming the Mansfield mine, which was flooded several 
years ago, drowning 27 men. Six inches below the sand 
covering the river bed was found the new bed of ore, 
which was traced nearly 500 ft. The depth has not yet 
been tested. 
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AN OHIO RIVER SURVEY is being made for the U. 58. 
Government by Mr. R. R. Jones, U. S. Assistant Engineer 
under Major W. H. Heuer, Corps of Engineers, U. S. A. 
It is officially known as the Marietta-Pittsburg Survey, 
and covers about 180 miles of the river, and comes under 
the Act of Congress appropriating $1,100,000 for the con- 


Fig. 2.—Base and Screen. 
THE IMPROVED EMPIRE WATER IMETER. Made by The National Meter Co., New York City. 


struction of locks and dams, Nos. 2, 3, 4 and 5. This 
survey is to be the most exhaustive ever made of this 
part of the Ohio River, covering the position of the chan- 
nel, location of channel eddies, shallows, bars, islands, 
geological formation of the banks, high and low water 
marks, velocities and volume of the river and precise 
leveling. The last authentic survey from Clipper Mills to 
Cairo, a distance of 696 miles, was made in 1868; the 
river, from Clipper Mills to Letarte, 37 miles, was last 
surveyed by C. A. Fuller, in 1844, and the 234 miles, from 
Letarte to Pittsburg, was last surveyed in 1837, says the 
Pittsburg ‘‘Chronicle.’’ It is evidently time that the 
whole river was resurveyed, and those most interested 
expect that Congress will order the continuation of the 
present survey so as to cover the whole river, from Pitts- 
burg to Cairo, at least. 


BRIDGES OVER THE OHIO RIVER, between Pitts- 
burg.and Cairo, number 22. The list is given as fol- 
lows by the Pittsburg ‘‘Chronicle’’ in connection with 
a protest from rivermen against the manner in which they 
are built, the height above low-water mark is included: 
Point bridge, highway, 73.3 ft.; Ohio ‘Connecting rail- 
road, 83.5 ft.; Rochester, under construction; East Liver- 


pool, building; Beaver, highway, 88.9 ft.; Steubenville, 
highway, 89.6 ft.; Wheeling and Marietta, highway, 91.66 
ft.; Wheeling suspension, highway, 91.5 ft.; Wheeling 
bridge, 96.2 ft.; Bellaire, railroad, 90 ft.; Marietta, build- 
ing; Parkersburg, 90 ft.; Point Pleasant, railroad, 91.4_ 
ft.; Ceredo, railroad, 98 ft.; Newport and Cincinnati, 
railroad and highway, 98.1 ft.; Newport and Cincinnati, — 
bighway, 102 ft.; Covington and Cincinnati, highway, 
105.5 ft.; Chesapeake and Ohio, railroad, 104.4 ft.; Cin- 
cinnati Southern, railroad, 105 ft.; Louisville and Jef- 
fersonville, railroad, 92.8 ft.; Ohio Falls, 92.8 ft.; Ken- — 
tucky and Indiana, railroad, 106.5 ft.; Henderson, 101.3 
ft.; Cairo, 105.2 ft. In addition to these charters haye ~ 
been granted for bridges at MecKees Rocks, Sewickley, 
Tronton and several other places. Ten years ago the 
rivermen succeeded in having a law passed requiring all 
bridges over the Ohio and below the Kanawha to give a 
clearance of at least 90 ft. above low-water mark. They — 
now demand a channel span of 800 ft. instead of the 500- 
to 550 ft. used in the later structures. 


—+ 


THE POTOMAC RIVER RETAINING WALL, at Wash- 
ington, D. C., is almost completed. This wall, which will 
be nearly six miles long when finished, was authorized in 
1882 as a protection to the land filled in and reclaimed — 
on the Washington and Georgetown side of the Potomac 
River in the improvement of that river. The reclaimed — 
land is in three sections, aggregates 621.12 acres, and 
this area is set aside for park purposes. The wall, com- — 
menced in 1890, is now 28,172 ft. long, and 2,000 ft. are 
yet to be built. It is founded upon a riprap base 20 ft. 
wide at the bottom and 5 ft. at the top and the wall itself q 
is 6 ft. high and about 31% ft. thick, extending 3 ft. above © 
high tide. The wall is backed with oyster shells or gravel 
and back of this is the filling material taken from the © 
Washington Channel, deepened under the same act of 
Congress. A tidal basin is included in one of the filled 
areas, and this basin is provided with automatic gates ad- 
mitting water at high tide from the Georgetown channel — 
and emptying it into the Washington channel at low tide. - 
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Fig. 3.—Intermediate Gearing and [eter Complete. 


BLACK AND WHITE ASPHALT ROADWAYS have 
been proposed by the Public Works Department of New 
York for the Western Boulevard. The purpose is to sep- 
arate the truck, or heavy vehicle traffic, from the light 
traffic, by dividing the 26-ft. roadways on each side of the 
car tracks into two distinct roadways by the difference in 
color. This would only be done in case of the passage of 
an ordinance now before the aldermen compelling trucks 
to keep to the gutter side of the street and leaving the in- 
ner half of each roadway clear for light traffic. An al- 
ternate plan proposes a 1-ft. strip of white asphalt as an 
indicator of the dividing line of traffic. Since writing the 
above, the ordinance has been passed. 


A TREADLE-MOTOR HOSE CARRIAGBH is being tried 
by the Berlin Fire Department. This carriage carries six 
men; two in front, who attend to the steering, while four 
men in the rear operate a treadle which communicates 
motion to the two rear driving-wheels by belts. ‘The 
body of the vehicle is made of wood and steel tubes and 
the apparatus is claimed to be generally successful in 
operation. This standard of excellence, however, is based 
upon the comparatively slow methods of the German 
fire department. 
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THE DESIGN FOR A BASCULE BRIDGE, prepared 
by Mr. Thomas E. Brown, Jr., M. Am. Soc. C. E., of 
New York city, has been adopted for the crossing of New- 
town Creek at Vernon Ave., Brooklyn, N. Y., by the 
joint bridge committee of the Brooklyn board of alder- 
men and the Queens County board of supervisors. The 
clear span is to be 150 ft., and the bridge will have two 
jJeaves 85 ft. long, with 75-ft. swing, operated by cables 
passing over sheaves in towers on the abutments, these 
cables being attached to three points in each leaf. The 
hoisting plant will be operated by hydraulic power. It 
was at first proposed to have a swinging leg under the 
free end of each leaf, to rest on a foundation in the bed 
of the creek when the bridge was closed, but this feature 
has been wisely abandoned. The bridge will have a 34-ft. 
roadway, two 6-ft. sidewalks, and will be 8 ft. above the 
water line. The estimated cost is $105,000, or $200,000 
including the piers. Mr. John J. McLaughlin, M. Am. Soc. 
C. E., County Engineer of Queens County, is engineer 
for the bridge committee. Some of the other competitors 
have entered protests against the acceptance of the Brown 
designs, but the committee has decided to ignore them. 
S23) \ es 

THE COLUMBIA BRIDGE, over the Susquehanna River, 
at Columbia, Pa., was swept away by the recent great 
wind storm. This bridge was about 114 miles long, and 
was claimed to be the longest covered bridge in -the 
country. The first bridge at this point was completed in 
1812, at a cost of $232,000, but the structure was carried 
away by an ice freshet in 1882. It was rebuilt at an ex- 
pense of $157,300, and was burned in June, 1863, to pre- 
yent the passage of Confederate troops, who were then in 
the adjoining county to the south. The Pennsylvania R. 
R. Co. bought the old piers and, in 1869, built a wooden 
railway bridge across the river, with one iron span in 
mid-stream. This bridge was used for freight trains to 
Baltimore and other points. The iron span alone remains. 
The storm lifted the wooden spans clear from the piers, 
but left the latter uninjured. 
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THE NEW YORK & BROOKLYN RY. CO. has filed a 
certificate of incorporation for the purpose of building 
and operating a railway tunnel between the two cities, 
two miles long. The New York end would be near Broad- 
Way, somewhere between Canal St. and the Battery, and 
the Brooklyn end would be near Fulton St., ‘‘between 
the City Hall and the East River. The capital named 
is only $20,000, and the directors for the first year are 
Alonzo B. Cornell, B. S. Henning, Otto Andrae, Jr., 
Fritz Hill, J. D. Miller, Jr., P. C. Schnitzer, S. R. Hax- 
tun, E. R. Hoadley and Irving Washburn. This is appar- 
ently a revival of the Henning gfavity railway tunnel 
project. 
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THE IMPROVEMENT OF THE EAST RIVER FRONT 
of New York has been reported upon by the board of 
consulting engineers, made up of Mr. George S. Morison, 


Prof. William H. Burr, and Gen. William P. Craighill. 
This report supplements that of Feb. 6, 1896, on the 
North River front, given in abstract in this journal. In 
the former report provision was made for railways along 
the proposed marginal North River street and the board 
believes that the same sheuld be done for the East River, 
and some radical changes are called for in this connec- 
tion. A large part of the freight traffic of the New York, 
New Haven & Hartford R. R. naturally comes to this 


section of the city and it would seem better to reach this — 


district by land than by water. A single large ferry- 
house at the Battery would also better suit public con- 
venience and occupy less space than the several existing 
houses. The board considers the transfer of the Sound 
steamboat business from the North to the East River us 
desirable, and as better accommodating the public by 
saving at least a half hour in time; but the transfer in- 
volves so many questions that it must be handled with a 
great deal of care. The full report divides the Hast 
River front into four sections and discusses each section 
with reference to docks, piers, etc. 
See Set 

THE DREDGING OF THE CHICAGO RIVER, ordered 
by the U. S. Government and to be commenced on Nov. 
15, is likely to destroy abutting dock property if early pre- 
cautions are not taken by the owners. The contract calls 
for the removal of 1,306,942 cu. yds of material and an 
increase of the depth of the river to 17 ft. Many docks 
and other structures on the banks are founded at a 
depth of 12 to 15 ft., and Capt. Marshall, Corps of Engi- 
neers, U. S. A., now warns property-vwuers that they can- 
not recover damages from the U. S. Government if their 
docks are undermined and slide into the river. On the 
contrary, if such accidents occur, the owners make them- 
selves liable to penalties, under the law relating to the 
obstruction of navigable channels being improved by the 
government. After the government has finished its work, 
the Drainage Channels Trustees will increase the depth in 
places to 24 ft., thus adding to the danger to adjacent 
property. 
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THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was a derailment caused by the explosion of the 
boiler of a locomotive Oct. 4, near Osage City, Kan., on 
the Atchison, Topeka & Santa Fe Ry. The engine was 
hauling a passenger train and should have stopped at Osage 
City for water, but being late it was run on towards 
the next water station. When about two miles beyond the 
city the boiler exploded, and as a result of the sudden 
check some of the forward cars were te!escoped, and others 
were overturned, while all the cars were derailed. There 
were seven persons killed (including the engineman and 
fireman) and four or five injured.——A train of freight 
cars on the Quinnimont Coal & Iron Ry., near Quinni- 
mont, W. Va., ran away on the steep grade Oct. 7 and 
left the track at a sharp curve. The engine and all the cars 
were wrecked; two men were killed and two others badly 
hurt. 
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A LOCOMOTIVE BOILER EXPLOSION occurred Oct. 
7 at Meriden, Conn., on the New York, New Haven & 
Hartford R. R. The engine was hauling a northbound 
freight train at the time. Nobody was killed or badly 
hurt. 
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A BOILER EXPLOSION at the Montour Iron Works, 
Danville, Pa., on Oct. 8, killed six persons and seriously 
injured 30 more, some of them being fatally injured. The 
boiler was about to be put out of service to allow of 
repairs being made, and men were at work repairing the 
brick work of the furnace. 


AN EXPLOSION IN A FOUNDRY CUPOLA occurred 
Oct. 8 in the works of the Singer Sewing Machine Co., at 
Elizabeth, N. J. The iron had just been tapped and 
run off and the furnace men were moving away when the 
side of the cupola was blown out. Two men were badly 
injured and burned. : / 


AN EXPLOSION OF ACETYLENE GAS occurred Sept. 
12 in a restaurant at Lyons, France, causing a great 
amount of damage to the building and the neighboring 
buildings, while five persons were injured. The fire under- 
writers submitted a report onthe case to an expert, who 
gave the opinion that the acetylene system may be ac- 
cepted if an additional premium is charged, and the ap-~- 
paratus installed outside the building or in an unoccupied 
and well ventilated place. 


THE AMERICAN LINE STEAMSHIP ‘‘PARIS’’ was 
disabled, on Oct. 2, by the fracture of the starboard 
shaft in the tube next to the outboard shaft tube. The 
“Paris’’ was 320 miles east of Sandy Hook at the time 
of the accident bound to Southampton. She proceeded on 
her journey with one engine, at the reduced speed of 
about 15 knots per hour, after sending the news to New 
York by the ‘‘Fuerst Bismarck,” 
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STREET CAR FENDERS OR WHEEL GUARDS which 
can be dropped by a catch operated by the motorman are 
to be tried at New Haven, Conn., the Railroad Commis- 
sioners having given permission for the use of these 


fenders instead of the present ones which are operated by 
an automatic trip released by any obstruction on the track, 
ate 

THE BROOKLYN NAVY-YARD CAISSON ACCIDENT 
is practically disposed of by the announcement that the 
Secretary of the Navy will take no further action in the 
case, Experts called during the final sitting of the court 
of inquiry declared that the calculations of Mr. Menocal. 
were entirely correct and that by these figures he was 
justified in removing the ballast. His friends also con- 
tend that other and unknown causes may have been at 
work, as no one knows what happened in the several 
hours intervening between the completed removal of the 
ballast and the accident. As the Secretary has expressed 
doubts as to Mr. Menocal’s responsibility, it is understood 
that he is to have the benefit of this doubt. 


AIR-POWER FROM COMPRESSED AIR is being sup- 
plied to all tenants of the Havemeyer Building, New 
York, who may desire it, by the Ingersoll-Sergeant Drill 
Co., which has its offices in the same building. A steam- 
driven compressor is located in the engine-room and the 
building is piped throughout, through the elevator shaft 
with branches at the several floors. The Ingersoll Com: 
pany will be the largest consumers in operating tools 
and machines of all kinds for exhibition; but this power 
is also used in their offices to open the doors, ring call 
bells, operate the letter presses, dust furniture and clean 
the carpets, rugs, etc. 
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AN ELECTRIC PLANT, to be operated by water power, 
is in course of construction at Tampa, Fla., by the Con- 
sumers’ St. Ry. & Power Co. A wing dam has been con- 
structed across the Hillsborough River, which is stated 
in a press report to be 22 ft. high with a 60-ft. base. The 
river flow is 50,000 cu. ft. per minute. The total horse- 
power of the plant is 1,400. A steam plant is also to be 
added for use when the steam is low. 
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THE BOSTON PNEUMATIC TRANSIT COMPANY’S 
permission from the Boston Aldermen to lay and operate 
underground pipes in that city has been vetoed by Mayor 
Quincy. The ground of objection is that the franchise is 
not accompanied by a contract protecting the interests 
of the city and securing some pecuniary returns to the 
city treasury. The grant from the Aldermen simply de- 
fined the route and stipulated that the company shall 
transport free all matter pertaining to the official busi- 
ness of the City of Boston which can be transmitted 
through its system. 
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LOW BIDS FOR CEDAR BLOCK PAVING were recently 
received at Port Huron, Mich., the contracts being 
awarded at 37 cts. per sq. yd. for cedar blocks upon a sand 
foundation. The detailed bids were published in our Con- 
struction News Supplement last week. Mr. F. F. Rogers 
is City Engineer. 
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THE PRESENT AND FUTURE WATER SUPPLY OF 
Brooklyn is discussed at some length in a special report 
by Mr. I. M. de Varona, M. Am. Soc. C. E., Engineer 
of Water Supply, made public Oct. 6. Mr. de Varona was 
requested to report on the cause of and remedies for the 
recent taste, odor and color in the Brooklyn water supply, 
the time when an additional supply, outside of sources now 
under development, would be needed, and the best means 
of securing such a supply. The report states that the 
cause and remedies cannot be stated with definiteness 
until the water has been more extensively studied, es- 
pecially from a biological point of view. The general 
cause of the taste and odor is decaying organic matter, 
but whether this arises chiefly from growths in the sur- 
face or driven-well supplies cannot yet be said. An addi- 
tional water supply, Mr. de Varona says, should be avail- 
able in five years, which would require the immediate 
beginning of construction. Further investigations for a 
new supply must be made before selecting the source. Al- 
though strongly in favor of municipal control of all por- 
tions of a municipal water supply, Mr. de Varona believes 
that financial conditions may make desirable a contract 
with a private company for the development and delivery 
of more water, with ultimate private ownership. 


AN EXHIBIT OF VALVES AND HYDRANTS and their 
accessories will be held on Noy. 10, by the Department 
of Public Works of New York city. Manufacturers of 
such supplies are requested to send illustrations and liter- 
ature explanatory of the same to Gen. Chas. H. T. Collis, 
Commissioner of Public Works, 150 Nassau St. Only 
articles selected will be placed on exhibit. The exhibit 
will be held at the corporation yard. Exhibitors must 
bear all the expense of their respective exhibits and have 
a representative on hand to explain the same. The mayor, 
board of underwriters, engineers of city departments and 
the press will be invited to inspect the exhibit and ‘‘ex- 
perienced judges will be appointed to examine and report 
upon the merits.’’ The object of the exhibit is stated to 
be ‘‘to ascertain the state of the art relative to such con- 
trivances with a view to improving the city service.’’ 
All communications on this subject should be addressed 
to Gen, Collis, as above. 
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NOTES OF A TRANSCONTINENTAL TRIP. 
TII. 
Denver & Rio Grande R. R. 


This noted railway was first projected and built 
at the time when the narrow gage fever was at 
its height among promoters and engineers, and a 
3-ft. gage was adopted as promising a lower cost 
in construction and operation and a _ greater 
facility for the sharp curves of a mountain rail- 
way than could be obtained with the standard 
gage. The construction was commenced in 1871, 
and for a long time this railway was held up as 
an example of the benefits of a narrow gage line, 
especially for mountain railways, the old argu- 
ments about the lower cost, the greater facilities 
for sharp curves, the greater proportion of live 
load to dead load, ete., being worked pretty hard 
for some years. As the fallacies of these argu- 
ments became more fully recognized, and as the 
standard gage system extended, the Denver & 
Rio Grande R. R. became isolated, possessing no 
facilities for through traffic. This led to the adop- 
tion of the standard gage, and the change was 
commenced on the main line between Denver 


and Pueblo, in the summer of 1880, at 
which time the system had a total extent 
of 3837 miles (all narrow gage), but it 


was not until 1890 that the standard gage track 
was completed through to Grand Junction, the 
_western terminus (and the connection with the 
Rio Grande Western Ry.). The line has 
now 305 miles of standard gage main line 
from Denver to Grand Junction (via Pueblo 


and Leadville), and south from FPueblo to 
Trinidad; 296 miles of narrow gage main 
line, extending from Salida south to Santa 


Fe, N. M., and west to Grand Junction (via Gunni- 
son); and 278 miles of mixed gage, from Denver 
to Pueblo and Leadville. This latter igs main- 
tained in order to provide for through trains over 
both lines and also for the through haul of ore 
from the narrow gage branches at the mines 
about Leadville to the smelters at Pueblo. 

Some interesting notes on the rails used on this 
line, with illustrations of the various sections from 
the 30-lb. rail of 1871 to the 85-lb. rail of 1896, 
were given in Engineering News of Sept. 3. Ref- 
erence was there made to the use of a combination 
of 85-1b.and 65 lb.rails on the mixed gage on three- 
rail track, so that one of the outer (85-lb.) rails 
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switch is almost universal. Some of the new 
85-lb. rails are being laid south of Colorado 
Springs, new ties are being put in (and they are 
badly needed in places), and a _ considerable 
amount of gravel is being put in to raise the 
track to grade and shoulder out the ballast. 

There are some very fine locomotives on this 
line, but no very new narrow gage engines, as 
the extension of the standard gage system has 
given the road a surplus of these and none have 
therefore been built or bought for some time. Both 
diamond-top and straight smokestacks are used. 
The narrow gage freight engines were originally 
built with diamond stacks, and have never been 
altered, but the straight stack and extension 
smokebox are the present standard, and are ap- 
plied on nearly all the standard gage engines, 
and narrow gage engines in passenger service. 
It was noted that the height of most of 
the straight stacks had been increased by 
putting on a piece extending about 12 
ins. above the top molding of the original 
stack. On enquiry it was found that this 
has been done on account of the trou le ex- 
perienced from smoke blowing into the ca) when 
steam was shut off. The straight stacks a: 2 made 
as high as possible consistent with the limits im- 
posed by bridges, tunnels, etc. The doors of some 
of the roundhouses,however (built for narrow gage 
engines), are unusually low, and the tops of the 
smokestacks are made movable so that they can 
be removed by the hostler when the engines are 
put into the roundhouse. Mr, Henry Schlacks is 
Superintendent of Machinery. 

The main shops are at Burnham, just outside 
Denver, but there is not much work going on, with 
the exception of ordinary repairs and some new 
narrow gage car work. From the look of a number 
of driving and truck wheels waiting to have their 
tires re-turned, it would seem that a limit of tire 
wear is not very closely observed, but that engines 
are allowed to wear their tires pretty hollow be- 
fore being sent to the shop. The responsibility for 
this may perhaps rest with the traffic department 
rather than with the mechanical department, as 
is the case on a good many roads. 

Frogs (rigid) and switchstands are manufac- 
tured at these shops. The narrow gage sleeping 
cars and day cars are practically the same as 
those for the standard gage lines, except that they 
are somewhat smaller and have narrower berths 
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turns around the shackle bar, so that a casual 
observer (even uninfluenced by Colorado whiskey) 
might not unreasonably have thought that he saw 
a snake crawling from the engine to the train. 

The California Fast Mail, on which I left Colo- 
rado Springs, July 9, is a standard gage train 
with through cars to San Francisco. It has no 
dining car, but stops at Pueblo for lunch and at 
Leadville for dinner. At the former place there is 
a handsome station, with a very poor lunch room, 
the principal article of food available being the 
usual imitation chicken (apparently manufactured 
of leather and parchment specially for railway 
use). At Leadville the station does not amount to 
much, but there is a good and plentiful meal pro- 
vided. The hurry and scramble, however, are 
very objectionable and trying, and while the pat- 
ronage does not probably warrant running a din- 
ing car service it would seem as though a buffet 
car service might be afforded. 

Pueblo, 120 miles from Denver, is an important 
railway center and a manufacturing city, having 
the large iron and steel works and rolling mills 
of the Colorado Fuel & Iron Co., flour mills, and 
extensive smelting and reduction works for the 
treatment of the ores brought from the mining 
districts. It is 4,667 ft. above sea level and has a 
population of 35,000. At Florence, the junction of 
the branch to Cripple Creek, are sidetracks 


crowded with cars loaded with machinery and 


supplies for, and ore from, the Cripple Creek 
gold mines, Oil and coal are found in this vicin- 
ity, the present output being given as 5,000 tons 
of coal and 2,000 barrels of oil per day, while nat- 
ural gas is supplied for domestic use. The railway 
now approaches the mountains, following the 
course of the Arkansas River, and then enters the 
Grand Canyon of the Arkansas at the narrowest 
part of which (the Royal Gorge) the walls rise al- 
most vertically for a height of, in some places, 
2,600 ft. For eight miles the line runs along the 
bottom of this narrow and tortuous gorge, follow- 
ing every curve and bend of the river, and not 
far above the water, the roadbed being in many 
places a gallery cut in the face of the rock. In 
this gorge is the notable plate girder bridge over a 
tributary stream, the outer girder being suspended 
at the middle from an iron inverted V spanning 
the Arkansas and abutting in the rocky walls of 
the canyon. This bridge was described in the 
“Transactions of the American Society of Civil En- 
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carries wheels of standard gage rolling stock only, 
while the other carries the wheels of both stand- 
ard and narrow gage rolling stock. In answer to 
an enquiry as to the relative wear of these rails, 
Mr. M. H. Rogers, Chief Engineer, stated that 
thus far very little difference has been observed 
in the wear of these rails. The narrow gage trains 
passing over this track are usually hauled by 
standard gage engines, so that no difference in 
wear on the two rails would be due to the en- 
gines, and the load on the wheels of the narrow 
gage freight cars is small in comparison with the 
load on the driving wheels of the engine. It is to 
be remarked, however, that the difference in 
height of the two rails forming the narrow gage 
track probably have some influence on the steadi- 
ness of running of the trains and on the wear of 
the wheels and trucks. On another page of this 
present issue is shown the track construction with 
85-lb. rails, and also a turnout and crossover on 
the mixed gage track, where the three rails make 
a somewhat complicated arrangement. The stub 
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and seats. The narrow gage sleeping cars were 
all built by the Pullman Palace Car Co. 


Denver to Salt Lake City (D. & R. G. R. R. and 
R. G. W. Ry.). 


All narrow gage trains on the mixed gage por- 
tions of the Denver & Rio Grande R. R. are 
hauled by standard gage engines, the drawheads 
on the tenders having three sockets (side by side) 
for the coupling pin, so as to fit the coupling of 
standard and narrow gage cars. The narrow gage 
engines are also similarly fitted, so as to haul 
either narrow gage or standard gage cars. The 
New Mexico express (for Santa Fe, N. M.) by 
which I traveled from Denver to Colorado 
Springs on July 7, is a narrow gage train hauled 
by a standard gage engine, a shackle bar (like 
that on an engine pilot) connecting the drawhead 
on the car with that on the tender. Owing to this 
arrangement an extra length of brake hose was 
required between the tender and car, but as this 
sagged to the ground the brakeman gave it two 


gineers.’? The noise of the rushing water and the 
reverberating roar of the train are almost deaf- 
ening. Salida (elevation 7,049 ft.) is the junction 
of the two main lines to Grand Junction (one 
standard gage and the other narrow gage), and 
the narrow gage line to New Mexico. At Granite 
(elevation 8,945 ft., 259 miles from Denver) are 
extensive placer mining workings. : 

Just beyond Granite, while running along an 
embankment, the engine (a ten-wheeler) struck 


aly! 


a boulder lying on the track, throwing it to one = 


side so as to derail the front pair of truck wheels. 
Fortunately the truck did not slew very much out 
of line, and the train made an emergency stop in 
three or four car lengths, with the wheels not far 
from the rails. Wrecking wedges or frogs of hard 
wood were put behind the wheels, and the engine 
backed up until the wheels dropped into place on 
the rails. The delay did not exceed 10 or 15 
minutes. 

Leadville is reached by a long loop with heavy 
grades, and two engines are used for the ascent, 
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taking a run at the grade at high speed and going 
up in fine style. This city was the center of a 
great gold mining district from 1859 to about 1870, 
being then known as California Gulch. It then 
became partially abandoned, but the discovery of 
the carbonate silver ores in 1876 gave it a new 
start, under its present name, and it is now the 
center of a silver mining industry, its population 
being about 20,000. Its elevation is 10,200 ft. above 
sea level, but the highest point reached by the 
railway is the summit of the Tennesse Pass, 10,- 
©40 ft., where a tunnel effects the passage from 
the Atlantic to the Pacific slopes. The Grand 
River canyon and the 250 miles of the Colorado 
Desert were passed at night. At Grand Junction, 
456 miles from Denver (elevation 4,594 ft.) the 
two lines of the D. & R. G. R. R. from Salida 
-and the line of the Colorado Midland R. R. con- 
yerge. This point is the western terminus of the 


The brakes are kept on most of the time, and the 
brakemen are on the alert, standing in the vesti- 
bules ready to pull the emergency cord in case of 
necessity. The speed is about 35 to 40 miles an 
hour, checked at sharp curves, and, of course, a 
hot box developed. It was on a mail car, and the 
journal had a lead-lined bearing. A copious appli- 
cation of cold water enabled the repair men to 
change the brasses and repack the box in a very 
short time, the journal, of course, being popularly 
supposed to be able to take care of itself if heatea 
to a high temperature, and then dosed with cold 
water. At Midway, on this steep grade, is a catch 
siding with switch set normally for the siding, so 
that a runaway train will be diverted from the 
main track and turned onto the sand. Above the 
switch tower is a “Stop” sign, and the train comes 
to a full stop here, the towerman not setting the 
switch for the main track until the train is at rest. 
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Denver & Rio Grande R. R. proper, but the Rio 
Grande Western Ry., which extends from here to 
Salt Lake City and Ogden is practically an exten- 
sion thereof, giving the D. & R. G. R. R. a con- 
nection with the Southern Pacific Ry. for through 
communication with the Pacific coast. 

Soon after passing Grand Junction, the line 
erosses the 250 miles of the Colorado Desert, a 
rolling plain of fine sand which I first saw about 
5.30 a. m. on July 10, when near Green River. 
The sand permeates everywhere in spite of dou- 
ble window sashes and closed ventilators and 
doors. From this plain rise rows and blocks and 
pillars of rock, with vertical sides and horizontal 
strata, their outlines (as cut by the sand and wind) 
resembling massive castles and long lines of for- 
tifications. The main range of these hills, north of 
the railway, is said to be 2,000 ft. high, and there 
are seams of coal visible, while in the higher 
plateau, north of the cliffs which form the face of 
the hills, are deposits of asphalt, gilsonite, ozocer- 
ite, ete. The sand of the desert has enough loam in 
it to break into a thin crust or scale, cracked like 
the bottom of a dry pond, while the irregular sur- 
face is gullied and washed, showing the effects of 
the heavy rainstorms which sometimes occur. It 
is said, on good engineering and agricultural au- 
thority, that the land is richly fertile if watered 
(being specially adapted for fruit growing), and 
that sufficient water can be obtained from the 
Grand River, and other rivers in the neighborhood, 
to enable a large part of the desert to be re- 
claimed. In fact a considerable amount of reclam- 
ation has already been effected. An example of 
what may be done here by irrigation is afforded at 
‘the little town of Helper, where the train stopped 
for breakfast (July 10), and where the bright 
fresh green of the trees, bushes and lawns, and 
the spray from numerous lawn sprinklers, were 


most refreshing after the unbroken yellow and ° 


gray colors of the desert. Similar oases are to 
be seen at Price and other stations. In addition 
to this, there are great coal deposits underlying 
this district, and west of Helper there are coal 
mines and nearly 100 coke ovens. 

Leaving the desert the railway begins to de- 
scend the Wasatch range to the Utah or Jordan 
valley by a long steep grade full of curves. ‘The 
Summit of the grade is 7,465 ft. above sea level. 


_ 


In the valley there is more vegetation, with signs 
of the irrigating ditches, by means of which the 
sagebrush desert has been converted into orchards, 
farms, and gardens. The bottom of the valley, be- 
tween the toes of the mountain slopes, is almost 
perfectly flat. Besides agriculture, there is the 
mining of rock salt, soda, gypsum and kaolin. 
Most of the towns here are practically Mormon 
towns. After seeing so much sandy desert and 
barrenness, the sight of the blue waters of Utah 
Lake is wonderfully refreshing to the eye and 
mind, This is a fresh water lake, about 10 x 30 
miles, and from this the little Jordan River flows 
to the Great Salt Lake. At Provo is a woolen mill 
employing some 500 men, and at American Fork is 
what is said to be the largest beet-sugar factory 
in the country. The line passes the junctions of 
several branches to coal and gold mining districts 
(including that of the Salt Lake & Mercur Ry., 
described and illustrated in Engineering News, 
July 2, 1896), to the soda beds at Manti, to the rock 
salt deposits at Salina, and to the deposits of gyp- 
sum and potters’ clay. The Mercur gold mining 
district is spoken of as a rival of the Cripple Creek 
district in point of importance, but I learned that 
considerable difficulty has been and is being expe- 
rienced in satisfactorily extracting the precious 
metal from the ore. The cyanide process is used, 
with some modifications. After all these places the 
railway enters Salt Lake City, which I reached 
about 1 p. m. on July 10. 


Salt Lake City. 


It must be acknowledged that this city is some- 
what disappointing in its first appearance, and 
hardly comes up to one’s expectations. The streets 
are wide, but not in very good repair on the whole, 
and are very dusty. The irrigation ditches along 
the streets are either lined with cobblestones or 
overgrown with rank grass, and even the grass 
along these ditches is yellow, burnt and dusty in 
July. Nevertheless, the city is certainly imposing, 
and from a little distance one realizes that it 
actually is an oasis in the flat valley, few trees be- 
ing seen outside of the irrigated limits. 

The city is 4,228 ft. above sea level, and has a 
population of 50,000. It was laid out by the Mor- 
mons in 10-acre squares (66634 ft. square), with 
streets 132 ft. wide, every street having a stream 


of water flowing along each side (either in a ditcn 
or in an ordinary gutter), and most of the streets. 
having plenty of large trees. There are many 
modern office buildings, and the municipal and 
county offices are in a handsome structure known 
as the City and County Building, shown in the 
accompanying illustration. It is of Utah stone, 
from Kyune, and is 160 x 278 ft., 250 ft. high to 
the top of the dome. The two wonderful buildings 
here are the Tabernacle and the Temple, both situ- 
ated in Temple Square, together with the Assem- 
bly Hall. The square covers ten acres, and is 
surrounded by a high stone wall. The Tabernacle 
is an oval building, 150 x 250 ft., with an elliptical 
domed or ‘‘turtle-back’”’ roof, 100 ft. high at the 
center. This roof is composed of wooden arch 
trusses, as shown in Engineering News of Oct. 5, 
1895, the top chord of which carries the outer cov- 
ering or roof, which is of tin roofing, while the 
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lower chord carries the smooth turtle-back Ceii- 
ing, the trusses being entirely concealed. The 
building will seat 12,000 persons, but its acoustic 
properties are wonderful, owing largely to the pe- 
culiar form of the ceiling. The Temple is a fine 
stone structure, 100 x 200 ft., with three towers at 
each end. It was commenced in 1853, but was not 
completed and dedicated until 1893. Its cost ag- 
gregated nearly $5,000,000, and it is said to be the 
costliest ecclesiastical structure in the United 
States, with the single exception of St. Patrick’s 
Cathedral in New York city. It is an imposing 
structure, but does not in reality appear so large 
as it appears in the accompanying picture, a re- 
mark which will apply equally to the Tabernacle. 
The general dimensions of the Temple are as fol- 
lows: 


SCN Coat W ate hie CCL LR Patiedin ageless 5 200 ft. 0 ins. 
Width .....005. ce ceeee cece sce eeereveeee 100 ft. 0 ins. 
Height: 


Central west tower ....204 ft.; with spire, 219 ft. 0 ins. 
Central east tower ..... 210 ft. ; “ ‘« =: 222 ft. 6 ins. 


Side west towers .......182 ft.; tte ‘« 194 ft. 0 ins. 
Side east towers .......188 ft.: fe ** 200 ft. 0 ins. 
Height. to. top.of main walls... ois oa wale os wee = 167 ft. 6 ins. 
‘Thickness Gf Walls; DOOM. io ons «sce s.cc este ese Lt. O ins, 
4. 4 EOP Mats Aen Aaereriate ae teats 6 ft. 0 ins. 

“s DUCED GSHOS's ater. cp mPRpac fais, s aletelepetchersie 7 ft. 0 ins. 


Business is dull now, and there is but little engi- 
neering work in progress. Several water power 
and electric power schemes are projected to utilize 
the water powers available in the mountain can- 
yons, and two or three important ones are already 
in operation,notably those of the Pioneer Power Co. 
and the Big Cottonwood Power Co., noted in Engi- 
neering News, Oct. 1. It is not easy to see, how- 
ever,that a sufficiently wide field is open for the ap- 
plication of the power when generated. On one 
hand it is stated that some of these projects are 
planned now so as to get control of the water 
rights, while the extremely low rates for machin- 
ery, supplies and labor are favorable to carrying 
on the work of construction. On the other hand it 
is argued that the promoters would hardly be 
likely to sink money in such plants without hav- 
ing some definite idea as to the application of the 
power to be generated. Irrigation works are some- 
what numerous in this state, and one important 
enterprise—that of the Mount Nebo irrigation 
system—will shortly be described and illustrated 
in this journal. Mr. O. R. Young, the engineer for 
these works, has prepared a somewhat novel set of 
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earthwork tables, which give closely approximate 
quantities for slopes read off on the clinometer. 
They are thus specially advantageous for prelim- 
inary estimates, and it is believed that they are 
the only tables of the kind which have been pre- 
pared. 


City Engineer’s Department; Salt Lake City. 


The office of City. Engineer was only created on 
April 1, 1890, Mr. A. F. Doremus, M. Am. Soc. 
Cc. E., being appointed to that position for a term 
of two years, and then reappointed. On Feb. 15, 
1894, Mr. Doremus was appointed chairman of the 
Board of Public Works, and Capt. Willard Young 
was appointed City Engineer. Mr. Doremus re- 
signed his position on the board on Aug. 8, 1896. 
Mr. F. C. Kelsey was appointed Assistant City 
Engineer on April 5, 1890, and served in that po- 
sition until March 11, 1896, when he was ap-~ 
pointed City Engineer (to succeed Captain Young), 
which position he now holds, It is only within 
these past six years that there has been a sys- 
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under these, so as to hold the tracings down and 
keep them from curling or from shifting about. 
Records of paving work and contracts, with prices 
of work are kept in a special book, with the style 
of construction drawn on one page, and the records 
and statement of cost on the opposite page. 

The system adopted for lettering plans is spe- 
cially interesting. All ordinary notes, explanations, 
ete., are written by hand, the Reinhardt style of 
lettering being adopted, but for large titles, etc., 
Ockerson’s hand stamps, with ordinary printing 
type, set in a frame are used. The largest stamp 
will print a title 6 ins. long at one impression, A 
plain open type of letter is used, and for the 
smaller sizes a type as near as possible to the 
Reinhardt style is adopted. A special ink is used, 
being a printing ink with plenty of dryer in it. 
Great care is taken in the proper placing and 
printing of the titles, and very good work is done, 
with much greater rapidity than might be ex- 
pected, while the saving in time over the hand 
lettering of large titles is very considerable. One 


THE CITY AND COUNTY BUILDING, SALT LAKE CITY. 


tematic surveying and monumenting of the streets 
and lots, this work having been inaugurated by 
Mr. Doremus. The main part of the city has now 
been most carefully surveyed, and the surveys 
have been plotted in beautiful shape in record 
books, strongly bound in canvas boards. In carry- 
ing out this work, a standard of length was first 
established, and a very substantial system of 
monumenting was adopted. The street monu- 
ment used is a stone post set in concrete, and hav- 
ing its top (with the center mark) covered with a 
cap to protect it and afford easy access. These and 
other details will be given in a separate article. 
The engineer department has large and attractive 
offices in the City and County Building, and on the 
wall is an immense blueprint map of the city, to- 
gether with a setof blueprint block plans ofthe city, 
showing by colors and symbols the paving, water 
mains, sewers, electric lights, street railways, con- 
tract work, ete., and being exceedingly convenient 
for reference. Adjoining the office is a very large 
fireproof vault for the records, drawings, ete.; a 
large table is provided so that the books or draw- 
ings can be consulted and examined without tak- 
ing them out of the office. All the original field 
books are kept here. There is also on one side of 
the vault a long set of large shallow drawers for 
tracings, etc., which are all systematically ar- 
ranged, indexed and labeled. A wedge-shaped 
cleat is attached ‘to each side of each drawer, and a 
square stick extending across the drawer is slipped 


boy, at $30 per month, does all this and looks after 
the type, ink, stamps, etc., and the result is that 
the work is done quicker and better than by an 
ordinary draftsman at higher salary, besides in- 
suring greater uniformity. This plan was adopted 
partly on account of its efficiency, and partly on 
account of the difficulty in getting draftsmen who 
could do rapid plain lettering in large sizes. 

The city has a considerable amount of asphalt 
paving, but it is hardly recognizable at first, on ac- 
count of the dusty condition of the streets, the care 
of the streets being under the charge of a political 
non-technical office. The pavement laid with as- 
phalticsandstone mined atSantaCruzand San Luis 
Obispo, Cal., is the best asphalt paving in the city, 
and some of it which has been in use for five years 
has cost very little for repairs. Some portions of 
the pavement laid with Utah asphalt are in first- 
class condition, while others are badly cracked 
and show signs of disintegration. This would ap- 
pear to indicate that the material makes a good 
pavement if properly manipulated. The Salt Lake 
Stradamantic Asphalt Co. paved one intersection 
to introduce its material, which it called strada- 
mantic asphalt, but the pavement was a failure, 
and the company failed to repair it when requested 
to do so. The following statement shows the 
amount, kind and cost of asphalt pavement con- 
tracted for up to the present time; the contract 
prices include grading, except. in the case of the 
last contract for 1896; this contract was awarded 
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on Aug. 25, 1896, and the work is to be completed ~ 


4. 


by Nov. 1: 
Pic rr 
g ci, = 
o 208 6 om 
Year Area. Asphalt. te ees oo a 
Laid. Sq. yds Cason BEO 
a ae tare 3a 
1891 2,345 Cal. asphaltic sandstone... 2% 6-in. $2.99 
1891 1,100 Stradamantic asphalt ..... 2 *4-in. 3.24 
1892 14,989 Cal. asphaltic sandstone... 2% 6-in. 3.24 — 
1892 2,871 Utah asphaltic limestone.. 2 5-in. 2.90 — 
1893 23,886 Utah asphaltic limestone.. 24% 6-in. 2.79 
1893 15,100 Cal. asphaltic sandstone... 2% 6-in. 2.97 — 
1896 3,900 Utah asphaltic sandstone... 2% 6-in. 2.74 & 
= 


*Asphaltic cement concrete. 
On several of the business streets, the gutters 


Latter 


and sides of the street are paved with red sand- 


stone, while asphalt is laid between the street-car < 


* 


tracks and from the outside of these tracks to the 
block paving. The street railway company paves 
its portion (along the tracks) by separate con- | 
tracts from those for the rest of the street. In 
these business streets the irrigation water flows 
down the ordinary gutters, special covered cross- 
ings being provided at street intersections. 

The water supply system of the city comprises 
some very heavy and interesting works, which 
will be described and illustrated in this journal 
shortly. One of the most important recent works 
is the sewage farm, for treating the sewage from 
the gravity outfall sewer described in Engineering 
News of Jan. 4, 1894. The sewage was first turned 
into the sewer and main ditch on July 11, 1896, 
on which date I had the pleasure of visiting the 
farm in company with Mr. Kelsey. 


Railways. 


There are several railways projected in the 
neighborhood of Salt Lake City, but most of them 
are short lines to mining districts. The most im- 
portant of the projected lines is the Utah & Cali- 
fornia Ry., which is to give Salt Lake City direct 
communication with the coast towns of southern 
California, and thus avoid the present roundabout 
route over the Southern Pacific Ry. by way of 


Sacramento. The line will run south over the © 


Frisco branch of the Union Pacific Ry. to Milford, 
221 miles; will then follow about 125 miles of 
roadbed graded in 1890 by the Union Pacific Ry. 
(and which can be put in condition for about $500 
per mile); and will then strike across the lower 
end of Nevada into California. The southern ter- 
minus is not yet definitely decided upon, but the 
line may make connection with the Atchison, To- 
peka & Santa Fe Ry. at Barstow, thus getting 
direct access to Los Angeles. The total distance 
from Salt Lake City to Los Angeles, by way of 
Barstow, will be about 803 miles, of which practi- 
cally 488 miles are built. The distance by the 
present route is 1,225 miles. The line would open 
upacoal and ironore district (magnetite and hema- 
tite ores), and pass through a district said to be 
rich in gold, silver and lead, giving a rail commu- 
nication to the mining districts of Pioche, Bristol, 
De Lamar, etc. The maximum grade to the north 
is to be 79 ft. per mile, with the exception of short 
lengths of 106 ft. per mile, while going south the 
maximum grade will be 53 ft. The minimum 
curvature will be 8°, except for some 10° curves 
in getting over the edge of the Salt Lake basin. 
There will be very few bridges or trestles, and it 
1s said that no very heavy work will be encoun- 
tered, and that the line (including stations, water 
supply and shops) can be built for $14,000 per 
mile. Owing to present financial conditions the 


and cheap construction, and maximum grades of 
80 ft. per mile. All mining supplies and materials 


would be carried in, and water might also 
be hauled. Some of the mines. already 
opened have been abandoned 
of the cost of teaming or 


ticability of teaming over a country where 
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scheme is temporarily shelved, and all field parties a 
have been called in, but representatives of the 
company have been in the east trying to negotiate s 
for the necessary funds for carrying on the work. _ 
Mr. H. M. McCartney, of Salt Lake City,is the Chief 
Engineer. He is also Chief Engineer of the Salt i 
Lake & Pacific Ry., which is intended to run 
southwest to the Dugway mountains, opening up i 
‘a district rich in carbonate silver-lead ores and _ 
other minerals. It will cross the Sevier Desert, 4 
and will be mainly in desert country, with light _ 
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there is no water supply. It is not thought that 
this desert (which is a southern part of the Great 
American Desert) will ever be made available 
for cultivation, as there is no river available for a 
water supply and wells cost too much, except for 
irrigating fruit. Two lines of 100 miles in length 
have been surveyed, but further work remains in 
abeyance awaiting the improvement of financial 
conditions. The Rio Grande Western Ry. is pro- 
posing to build a line north from Provo to Park 
City, and to extend its Salina branch southwest 
to Richfield, Elsinore and Sevier, about 35 miles. 
The new Salt Lake & Mercur Ry. was described 
in Engineering News July 2, 1896. The Great Salt 
Lake & Hot Springs Ry., which is a steam 
dummy line, 15 miles long, has just completed an 
extension from Farmington to a new pleasure 

resort at Lagoon. The Chief Engineer is Mr. E. A. 
Vail. 
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STREET RAILWAY EASEMENT CURVES. 
By Charles A. Alden, Steelton, Pa. 


With the higher speeds and larger cars, which 
the advent of the electric railway brought in 
street railway work, the necessity of some sort of 
easement curve for the short radii required in 
street work very early became evident. The ques- 
tion as to its form has generally been considered 
as if the paths followed by all parts of the car 
were necessarily somewhat similar to the aline- 
ment of the track. This has led many engineers 
to believe that a three-centred curve was sufficient 
for practical purposes, besides being somewhat 
easier to design and calculate. 

This assumption as to the path of the car is only 
true as to the small portion of the car which lies 
between the two axles or the center pins of a 
double-truck car. The parts of the car outside 
of this area describe rather peculiar paths, as is 
shown on the figures accompanying this article. 

Fig. 1 is a case which the writer has seen re- 
peated many times in the last few years. The 
curve is primarily designed to enable cars to pass 
each other on a double-track curve, but is also 
supposed to act as an easement. It will be no- 
ticed that there are four changes in the direction 
of rotation of the point A and also four abrupt 
changes in the rate of rotation of the point B. 

It should be understood that the radii given 
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the first radius is sufficiently long to be of any 
use in preventing the jar of striking the P. C. of 
the curve. The sudden changes in the rate of 
rotation of the point B will be found to occur at 
every P. C. C. of a compound curve unless it is of 
the form of the railway spiral with chords of a 
length shorter than the wheelbase of the car. 

Fig. 2 shows exactly the same main curve shown 
in Fig. 1, but connected with the tangent by a 
spiral of seven chords having the following radii: 
300, 150, 100, S, 60, 50 and 40. The ‘spiral’ is 


an extremely long car, as there are other cars 
known to the writer which are 80 ft. long, and 
others proposed which will be 38 ft. long and with 
only 6 ft. 6 in. wheelbase. The overhang of a 
double-truck car is nearly always as much as 
that shown in the figures. The sudden changes of 
motion shown in Fig. 1 exert a severe racking 
strain on the car framing which is particularly 
destructive to open cars as the connection between 
roof and floor framing is necessarily weak. The 
effect on the passengers is not pleasant, although 


AWA 
BRRRRRRRRRRRRRRG 
, ' SeAwaVawawawawawawaws See 


THE McMULLEN WIRE FENCE. 


somewhat forced on the last radius in order to 
keep the center of the curve in exactly the same 
position while at the same time maintaining the 
same car clearance. The track curve does not 


vary in position at the center of the spiral more — 


than 4 ins. from that shown in Fig. 1. 

Note that there are but two changes in the di- 
rection of rotation of the point A. One of these 
is at the point where A leaves the tangent, from 
which there is a gradually decreasing curvature 
until it reaches the point of reverse curvature. 
From this point the curvature increases gradually 
until the point A attains its maximum rate of ro- 
tation parallel to the main curve. The rate of de- 
crease and increase of curvature for both these 
arcs is somewhat less than that for the track 


curve. The point L also describes a curve with 
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Fig, 2. 


FIG. 1.-PATHS TRAVERSED BY POINTS AT ENDS OF A LONG ELECTRIC CAR IN PASSING ROUND A 
THREE-CENTERED CURVE. 


FIG. 


2.—PATHS TRAVERSED BY PUINTS AT ENDS OF A LONG ELECTRIC CAR IN PASSING ROUND A 


CURVE HAVING SPIRALS AT ITS ENDS. 


for the short arcs in these paths are only given in 
order to convey,an idea of the sharpness of 
curvature at these points, as these ares would not 
be exactly circular, although nearly so. 

These changes of direction in the path of A will 
occur at any P. C. C. of a three-centred curve, if 


gradually increasing curvature until it reaches its 
maximum rate of rotation and follows the same 
path as A. The rate of increase of curvature 
would be somewhat greater than that of the track 
curve. 

The car shown in thesé figures is by no means 


this does not appeal so directly to the treasury of 
the railway. 

The plan shown in Fig. 2 would cost for material 
just $12 more than Fig. 1, and would cost that 
much only for the most expensive track in use for 
surface roads. 

The trouble involved in designing curves with 


_spirals is very slight after adopting three or four 


spirals as standard suitable to the speeds of cars 
at the points in question. In fact, with proper for- 
mula, there is exactly the same number of opera- 
tions required to solve for all the quantities that 
the constructing engineer needs, as there is to solve 
for similar quantities for a three-centred curve. 
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THE McMULLEN RAILWAY FENCE. 


The growing favor with which wire fencing is 
being regarded by railway companies has resulted 
in bringing out a number of new designs of such 
fencing, and one of these (which was exhibited at 
the recent convention of the Roadmaster’s As- 
sociation of America) is shown herewith. The 
panel length, or distance between posts, is 33 ft. 
There are eleven horizontal wire cables, the top 
one composed of four No. 12 wires and the others 
of two No.12 wireseach. Therearefour lowerspaces 
of 314 ins., then three of 6 ins., and three of 9 ins. 
The intermediate or binding wires are of No. 14 
gage. This fence is manufactured by the Mc- 
Mullen Woven Wire Fence Co., 114 North Market 
St., Chicago, Ill, which also manufactures or- 
dinary open mesh or woven wire fencing for rail- 
way and other purposes. 
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THE ROWAN STEAM STREET CAR MOTORS IN FRANCE 


The combination steam motor cars of the Rowan 
system were first tried by the Paris Omnibus Co., 
during the Paris exhibition of 1889, four cars be- 
ing used, and having a run of 1.55 miles in 10 min- 
utes. At times each motor hauled a double-deck 
car seating 63 persons. After the exhibition the 
operation of this line ceased, but in October, 1890, 
the cars were put in service on the Pigalle-Tro- 
cadero line, for six months, and since September, 
1891, they have been in service on the Auteuil- 
Boulogne line. The run of 1.86 miles is made in 
12 to 15 minutes, including stops, and the three 
motors makes 122 trips per day, hauling a trail 
car on 38 trips. The motors are turned by 
switching on a Y at each terminus. The track is 
of standard gage. The following particulars are 
taken from an article in the ‘Revue Generale des 
Chemins de Fer.” 

There are six engines in operation, the two 
latest of which differ from the others in having 
double boilers. The car has an iron frame, the 
front end of which is carried by a four-wheel 
driving truck upon which is mounted the boiler 
(the engine and truck being detachable from the 
car), while the rear end is carried by a pony 
truck. The body of the car seats 22 persons, 
while 21 persons (paying a reduced fare) can 
stand on the two platforms, one of which is be- 
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tween the main body of the car and the engine- 
man’s compartment. The car is 30 ft. 6 ins. long, 
6.56 ft. wide and 6.75 ft. high in the body. The 
distance from rear axle to center of truck is 18.6 
ft. The engine consists of a vertical boiler (or 
two vertical boilers) mounted on a four-wheel 
driving truck, upon which rests the front end of 
the car, as already noted. The wheels are 25 ins. 
diameter, with a wheelbase of 5 ft. The frames 
are inside the wheels. The connection between the 
motor and car is effected by two vertical rollers 
at the back of the motor frame, between which 
slides a curved guide attached to the car frame. 
Side bearings are also provided, running in curved 
channel irons on the motor frame. To disconnect 
the motor it is only necessary to jack up the 
front end of the car until the guide is clear of 
the roller, then to raise the smokestack, discon- 
nect the pipes leading to the water tank and con- 
denser, remove the dashboard and run out the 
motor. The car body can thus be kept in service 
while the boilers or engines are being cleaned or 
inspected. The boiler is cylindrical, with rows of 
inclined water tubes passing through the upper 
part of the square firebox. The upper and lower 
parts of the shell are bolted together by outside 
flanges, so that they can be entirely separated 
for examination, which is done every six months. 
There are 131 tubes, 1.52 ins. diameter, with upset 
threaded ends screwed into the plates. The length 
between plates is 22.6 ins. The heating surface 
of the tubes is 95.01 sq. ft., and that of the fire- 
box 17.43 sq. ft.; giving a total of 112.44 sq. ft., 
so that the evaporation is very rapid. The fire- 
box is charged by means of small buckets in- 
stead of a shovel, each containing from 8 to 10 
lbs. of coal. Three or four bucketsfull are thrown 
in, and this usually suffices for a round 
trip, but six extra buckets are carried for use on 
the road if necessary. The condenser is carried 
on the roof of the car. The weight of the motor 
is 121,000 Ibs. 

The cylinders are horizontal, 6.6 x 13.6 ins., and 
drive the rear axle, which is cranked, the leading 
wheels being driven by coupling rods. The Win- 
terthur valve gear is usedy which resembles the 
Walschaert’s gear. In the newer engines, the 
boiler has two vertical shells and fireboxes, con- 
nected by a horizontal shell of the same diameter. 
The rows of tubes diminish in diameter and pitch 
towards the top. The cylinders are inside, and 
slightly inclined. The valve gear is of the Ste- 
phenson link type. 

The motors are fitted with brakes, operated by 
a treadle lever, which lever is also connected with 
a Lemoine brake, having belts to drums on the 
axle and shoes to the driving wheel tires. Trail 
cars have the brake mechanism coupled up to 
that of the motor car. 
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STANDARD TRACK AND THREE-RAIL SWITCH WORK; 
DENVER & RIO GRANDE R. R. 


The Denver & Rio Grande R. R. began lifeas a 
narrow gage line laid with 30-lb. rails, but, as 
shown by the comparative sections of rails on 
this road, in our issue of Sept. 3, the weight of 
rail has steadily increased until now quite a con- 
siderable portion of the standard gage main line 
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taken at 10.204 Ibs. for a section of 1 sq. in. one 
yard long: 

The joint is of the eunperted type, with four- 
flanged Servis tie-plates on the joint and shoulder 
ties, these ties being 6 ins. apart in the clear. The 
the shoulder-ties are 5 x 84 ins. The rails are 
double spiked on the outside on each of these ties, 
the spikes being of the standard size, 54% ins. long 


track the expansion spacing at the joints is regu- 
lated as follows, according to the Sines 


102° a jase seta 1-16-in. 24°F ¥,-in 
Go Wermieee aisle ¥-in. = oO. Seni cree 5-16-in 
50° F. (normal) 3. 16-in. 28° F crocs eee 36-in. 


This road is notable for Havane a@ considerable 
mileage of three-rail track, extending from Den-- 
ver to Pueblo and Leadville, so as to accommo- 
date the passenger trains of standard gage and 
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Bolt and Nut. 
FIG. 1.—STANDARD TRACK WITH 85-=LB. RAILS; DENVER & RIO GRANDE R. R. 


and 9-16-in. square. The angle bars are 24 ins. 
long, of heavy section in the web, the flanges 
being kept clear of the ties. They are of soft 


Dimensions of 85-lb. Rails. 
D. & R.G.R.R. Am.Soc.C.H. 


FHOIS DE Acc se crete te atacoep tierce tte tate oer 5 5 3-16 
Width iol base. oc ee sewen see epee ae 5 5 3-16 
‘of head (maximum) ....... 2% 2 9-16 
Sides of Mead yen cerrepecctehecere’ sierehorste Inc. 4° Vertical 
Depth: Of Mead wens chaclele ante kane eos 1%, 1 35-64 
Elei ght Ot Web: «sc. imeohclensnieraens 256 234 
Depth Yotbased ns ksucmeererasten renee ia 57-64 
Phickness/ol Gwebecewa ssc eee 9-16 9-16 
Height to c. of bolt hole ........ PA ENG ad) Crag 
Radius of top of head) .....5 si. 10 12 
of top corners of head. 7-16 5-16 
y of bottom corners of head. y% 1-16 
be of topcilletsieescs shin eye 5-16 yy, 
“s of bottom fillets ......... 5-16 yy 
“ of top corners of base .. 1-16 1-16 
% of bottom corners of base. Sharp. 1-16 
eS of sides of web ......... Vertical 12 
Fishing angles of head and base.. 13° 18° 
Area of head, sq. ins. .........%. 3.814 he 
SAW MOL WED SISO AlN Sastetets e's wis ile erase 1.506 
$6 “of Das, 580. HS. oss «20 wn os 3.029 
KOR MUOLAD Ire atoteuatetee wer eieitn conve cee 8.349 
Metal in head, per cent. ........ 45.68 42 
£1 ini WED; MDCTNCONME, J6(s.<ic:s1e elon 18.04 21 
‘ct? Jn base; DeETCeNnt.) .. <0. 0s 36.28 37 


steel, have an area of 3.66 sq. ins., and weigh 
47.6 lbs. per pair. The outer bar has oval holes, 
1 x 1% ins., and one spike slot; the inner bar has 
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the trains of narrow gage cars of ore from the ~ 


mining branches to the smelters at Pueblo. Some — 
notes of this track have been given in the article 
on the D. & R. G. R. R. rails in our issue of Sept. 
3, and in the transcontinental notes in our present 
issue. This arrangement of tracks makes theswitch 
and turnout work somewhat complicated, and we 
illustrate in Figs. 2 and 3 a crossover and a turn- 
out on the three-rail track. The crossover is for 
tracks 13 ft. apart c. to c., while for tracks 12 ft. 
c. to c. the only change is that the center distance 
between frogs is 22 ft. instead of 30 ft., making 
the total length over heel joints of switch rails 
182 ft. instead of 190 ft. The turnout requires 
four guard rails, one of 45 ft., two of 26 ft. and 
one of 15 ft. in length, the flangeway for these 
being 2 ins. Stub switches are used, with 30 ft. 
switch rails, having 24 ft. of their length un- 
spiked, the unspiked portion being connected by 
four tie rods and a head bridle rod, and conform- 
ing to a curve of 8° 26’ when thrown for the 
turnout. The main frog of the turnout shown is 
No. 814 (angle 6° 44’), with a No. 10 frog for the 
narrow gage turnout rail and No.1 or No. 2 double- 
point or crossing frog for the narrow gage main 
line rail, as shown by the diagram. There are 14 
sawed ties for the moving portion of the switch 
rails; the headblock is of two pieces, 15 ft. and 
4 ft. long, and beyond these headblocks are 40 — 


ENo. News. 


FIG. 2,-THREE-RAIL CROSSOVER; DENVER & RIO GRANDE R, R. 


is laid with 85-lb. rails. This present standard 
type of track we illustrate herewith in Fig. 1, 
from blue prints furnished by Mr. M. H. Rogers, 
Chief Engineer. 

The rail is chefly noticeable for the roundness 
of its head, the top radius being 10 ins., with 
corners of 7-16-in. radius. The dimensions of 
this rail and the 85-lb. rail of the Am. Soc. C. E. 
section are given in the following table, and the 
weight of the steel of the D. & R. G. R. R. rail is 


circular holes 1 in. diameter, and twe spike slots, 
plates on the joint-tie are 5 x 8%4 ins.; those on 
the bolt holes in the rails being 114 ins. diameter. 
The spike slots are % x 25-32 ins., with corners 
of -in. radius. Button-head bolts are used, 
7%-in. diameter, with oval necks 114 x % ins., and 
having nuts 1 7-16 ins. square and %-in. thick. 
The nuts are put on the inside or gage side of the 
rail,,with Verona nutlocks between the nut and 
angle bar. The bolts are 6 ins, c. toc. In laying 


timbers or ties. All the timbers are 7 x 9 ins., ex- 
cept the first two (headblock timbers) which are 
9 x 12 ins.; the timbers aggregate 464 lin. ft., and 
2,507 ft. B. M. The bill of timber is as follows: 


1 piece ..15 ft. 0 ins. long. 8 pieces ........ 11 ft. 6 ins. 
pea St eT Ue a PEER pee ea on Hea 120 
4 pieces .. 8“ 6 “ Ke BS See Reo Neer eter 12." 6 3 
SPER slr Oe Oar sy 4 Ses tes Prete tlh 2. BO 
SS ee aie sabe i Siickt sees 13. S60 
8 “ec 2210 ee 0 ee «ce 2 “cc 14 Cae py s 
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PROGRESS IN THE EQUIPMENT OF CARS WITH AIR 
BRAKES AND AUTOMATIC COUPLERS. 


In our review last week of the statistical re- 
port of the Interstate Commerce Commission, just 


-jssued, we gave particulars of the progress thus 


far made in the equipment of railway rolling 
stock with air brakes and automatic couplers. 
In addition to those figures we present a summary, 
abstracted from the report of the number of coup- 
lers of each special make in use, as reported to 
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occupied and all switches propertly set, will find 
all signals clear. Signal No. 4, controlling move- 
ments from right to left, however, will be red, as it 
is, in part, controlled by the position of the switch 
Z, and will always show red while the switch is 
set for left to right movements. 

The movement of a train from A to O, and the 
operation of the signals and indicators, will be as 
follows: 

Entering A, the switch indicator Y is set to dan- 
ger, thus giving warning at the crossover of the 


normal position all indicators are cleared except 
Z(2), and signals then protect the running as de- 
scribed in first movement. 

In section K will be noticed a break in the rail. 
In practice the trainmen would be notified of such 
an occurrence by signals No. 6 and No. 5 being 
set to danger. 

The function of the electric switch indicators, 
W, Y, X, Z(2) and Z(1), is to show trainmen work- 
ing at a switch the condition of the track in both 
directions from the switch. That is, should a 
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Diagram of Turnout. 


FIG: 3.—THREE-RAIL TURNOUT; DENVER & RIO GRANDE R. R. 


the Commission. The figures represent the 
total number of cars and locomotivesof allclasses, 
equipped with automatic couplers as reported to 
the Commission. The summary is as follows: 


Total ney Total — 

5 equippe uippe 
Kind of AS fe Kind of A ens 
coupler. 30, 1895. coupler. 30, 1895. 
Wanney.... .... ...145,726 Standard. 5,947 
oy 2 ee eee 105,725 Thurmond. . 5,529 
Chicago 22,964 Dowling... ...... 4,908 
EOIAN ns Bree 3 tals 17, G465 Towers « askies oo 2,873 
MOM crac’: Sree os >6 17,591 Pooley.. 2,505 
Miller...... 17,123 Williams 2,251 
Buckeye 14,938 American.... ...-.-. 2,035 
Safford to DOpeG 8,642 California... ....... 1,980 
Wan Dorston.... ..- 7,103 Mather..... 1,570 
Smillie.... A. GOGerbirexebove > 5. a0. ee 7-1:089 
RARE MONTE ihe an dfs, « 9500's 6;686. Blocker...) .s.5 «i. 1,385 


Missouri Pacific.. .. 1,036 


It is to be remembered that the Interstate Com- 
merce Commission’s statistics are made up from 
the reports furnished by railway companies, and on 
matters of this sort, of course, contain more or 
less errors. Thus the ‘“M. C. B.” couplers should 
be credited to the different makers, in some un- 
known percentage. The Miller couplers are, of 
course, all on passenger coaches. The automatic 
couplers of the link-and-pin type, which cut 
quite a figure in the Commission’s statistics a few 
years ago, have, most of them, disappeared, but 
the Safford and Blocker couplers in the above list 
are of this type, and, of course, should not prop- 
erly be reported. 

In train brakes the 
cuts a small figure. 


“odd” brake equipment 
The totals given are as fol- 


lows: Ne ‘ff eit 
Total equip- Total equip- 

Kind. ment fit’d, Kind. ment fit’d. 
June 30, ’95. une 30, 795. 
Westinghouse. . $45,886 Lansberg.... ..++ o- 601 
New York,... .. .- 12,891 Haberkorn.. ...... 27 
BOVOGH ss. 3 220+ oe 1,491 Unclassified.. .. ... 45 


AN AUTOMATIC BLOCK SIGNAL SYSTEM FOR SINGLE 
TRACK RAILWAYS. 


At the recent convention of the American So- 
ciety of Railroad Superintendents a system of 


No. 3,_ (@) ) 


approach of a traine On entering B, indicator Y 
is still held red, while signal No. 1 is set to danger, 
thus protecting the rear of the train. 

Leaving B, indicator Y is cleared, and on enter- 
ing C indicator Z(2) shows red. This indicator is 
only operative when switch Z is set for left to right 
running. 

Entering D, signal No. 3 is set to danger; as long 
as this section is occupied signal No. 1 remains red. 

Entering H, signal No. 1 and indicator Z(2) are 
cleared, while indicator Z(1) is set to danger. 

Entering I,signals No. 5 and No. 6 are set at dan- 
ger, There is now no change until the train enters 
section K, when signal No. 3 and indicator Z(1) are 
cleared. 

Entering L, signals No: 7 and No. 8 are set at 
danger. 

Entering M, signal No. 6 is cleared. 

Entering N, signal No. 5 is cleared. 

Entering O, signal No. 7 remains at danger, while 
No. 8 is cleared. On leaving section O everything 
is returned to the normal position. 

Now take a train running from right to left, with 
the switch Z set for the upper track, and signal 
No. 3 standing normally at danger. As the train 
enters section O it sets signal No. 7 at danger, and 
similarly sets signals No. 8 at N, No. 7 at M, and 
No. 6 at L. On entering section K, signals No. 7 
and No. 8 are cleared, and at J the indicator Z(1) 
announces the approach of the train, signal No. 3 
being already set to danger by position of switch Z. 

Entering I, it sets signal No. 4 to danger, and at 
H clears signals No. 5 and No. 8, and continues to 
hold indicator Z(1) at danger. 

At G, indicator Z(1) is cleared and indicators X 
and W are set to danger. 

Entering F, it sets signal No.2 to danger and 
still holds signal No. 4 red, while at E, signal No. 
4 is cleared, but indicators X and W are still held 
red. Leaving E it clears signal No. 2 and indicators 
W and X. 

Acar on thefouling point of siding would set sig- 
nal No.2 and indicators W and Xat danger; thesid- 
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train be within the block in which the switch is lo- 
cated,the indicator will show red,thus giving notice 
that it would be unsafe to open switch. At each 
switch is placed a circuit shifting device, called a 
switchbox, which acts to set the signal to danger 
when switch is opened. 

The following movements will show the protec- 
tion afforded two trains traveling on the same 
track from opposite directions: 

Train No. 1, on D, holds signals No. 3 and No. 1 
at danger in rear, and signal No. 4 and indicator 
Z(2) ahead. Train No. 2 approaching from O, on 
reaching N will have signal No. 8 at danger in its 
rear and signals No. 7 and No. 5 in front. As 
train No. 1 is still in D, train No. 2 can proceed, 
and, on entering L will add signal No. 6 in its 
protection. Train No. 1 in entering H, clears sig- 
nal No. 1 in rear, sets indicator Z(2) clear and Z(1) 
to danger, but as train No. 2, in L, is holding sig- 
nal No. 5 at danger, traiu No. 1 is held by signal 
No. 5, and train No. 2 proceeds to signal No. 4 
with the rear protection of signal No, 6. It will 
thus be seen that two trains cannot get together 
nearer than the distance of the overlap or the dis- 
tance between two opposing signals on a single 
track. 

This system is in use at the Pittsburg yard of 
the Allegheny Valley R. R. 


NE 


DAMAGES FOR STREAM POLLUTION have been 
awarded against the Village of Saratoga Springs, N. Y., 
in one of the lower courts. The suit in question was one 
of several arising from the discharge of sewage in Kaya- 
derosseras Creek. The decision hoias that the sewage 
has rendered the stream flowing past the plaintiff’s prem- 
ises unfit for domestic use, that it has been rejected by 
domestic animals, and that it has caused the pollution of 
the atmosphere to such an extent during the warm months 
as to ‘‘seriously interfere with plaintiff’s enjoyment of 
his right to live upon and occupy the said premises.’’ 
Damages were ordered at the rate of $75 a year for six 
years or more, and it is averred that the plaintiff is enti- 
tled to an injunction to prevent the further pollution 
of the stream. The injunction is withheld for a year, 
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AUTOMATIC BLOCK SIGNAL SYSTEM WITH OVERLAPPING BLOCKS. 


block signaling for single track lines, with auto- 
matic electric disk signals and overlapping blocks, 


‘was described by Mr. J. Schreuder, Chief Engineer 


of the Union Switch & Signal Co., and this system 


' we illustrate herewith. The diagram plan repre- 


sents a length of double and single track equipped 
with the signals, which are of the disk or 
banjo pattern, while the points of insulation are 
also marked. 

A train moving from A to O, the track being un- 


Union Switch & Signal Co. 


ing switch being reversed the same danger signals 
would be displayed. 

In setting the crossover, indicators W, X and Y 
and signal No. 1 would protect the movement. 

A train moving from the siding to main line, sin- 
gle track, by way of switch Z, is protected by 
signals No. 4 and No. 1, set to danger by move- 
ment of switches, until it reaches C, where it sets 
indicator Z(2) to danger, and at D signal No. 3 is 
set to danger. When switches are set to their 


but the plaintff may apply to the court for continuing 


damages. 

THE U. 8. PATENT OFFICE, in the year ending June 
80, 1896, received 45,645 applications for patents, reissues, 
designs, trademarks, etc. This is the largest number ever 
filed in any one year by nearly 2,000, The total receipts 
of the office for the fiscal year named were $1,307,090; 
and the total of receipts over expenditures now deposited 
in the U. S. Treasury to the credit of the Patent Office is 
$4,776,479, 
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The preservation of cross ties,and the question of 
the relative first cost and ultimate economy of 
treated and untreated ties, is a subject 
which comes up periodically for discussion. 
It seems, now, to be pretty evident that 
while engineers very generally recognize the 
practical and financial advantages of treated 
ties, the managers and. executive officers 
of railways are, as a rule, able to realize only the 
extra first cost of the tie, and do not yet sufficient- 
ly appreciate the economies due to increased life 
of ties and the saving of labor in tie renewals, so 
that the engineers have a campaign of education 
to conduct before they can expect to bring about 
the general use of treated ties. From a detailed 
estimate prepared by a railway manager some 
months ago of the relative cost of southern pine 
ties the following summary is taken: For un- 
treated ties, heart-pine or pitch-pine is usually spe- 
ecified, and as this is valuable for sawmill pur- 
poses, it is only the logs which are defective for 
such purposes which are available for ties. Thus 
ties of this wood cost about 55 to 70 cts. each, de- 
livered at New York, and have a life of about 7 
years in northern or 5 years in southern climates. 
The life is limited by rail wear and checking as 
well as by decay. 

For treated ties, pitch pine is not suitable, as it 
would not absorb sufficient of the oil, and short- 
leaf pine is, therefore, used, which has a much 
more open grain. This timber is in little demand 
for sawmill purposes, and is, therefore, cheaper 
than the other, the cost at New York being about 
48 to 54 cts. untreated, or 85 to 94 cts. treated, 
while the life is about 12 years. 

Let us now take the average of these figures 
and see what is the actual cost per annum of each 
tie. 

Untreated Treated 


tie. tie. 
Average frst: cost, CtSvcics | poe sevens seus 51 90 
Average lifesreanss’ fh) Oia cis so slcelest ele 6 12 
Annualinterest charge on first cost (4%), cts. 2 3.6 


Annual outlay for a sinking fund whicn will 
replace tie at end of its life (interest at 
BETSY Pi CUS cid so Aa) helste eng aps wie ails, deretenieke V7 5.6 


Total cost per tie per annum, cts........ 9.7 9:5 

It will be seen from the above that the actual 
annual cost of the two ties, on a road which can 
@orrow money at 4%, is practically the same. 


With interest at 6% the treated tie would be more 
expensive than the other by 0.36 cts. per annum. 

On roads where the above conditions prevail, 
therefore, the economy in the use of treated ties 
will arise in the economy of labor expended in 
track maintenance, rather than in the cost of the 
ties themselves. But on roads located in warm 
climates, where ordinary ties have a short life, 


or those located in regions so remote from a tim-" 


ber supply that ordinary ties are very expensive, 
there may also be a saving in the cost of the ties 
themselves. As a matter of fact the railway com- 
panies which have done most in the way of tie 
preservation are those which are located in the 
far South or on the treeless plains of the West. 
In view of the labor and expense of replacing ties 
in street railway tracks, it may well be expected 
that the street railway companies will soon find 
jt to their advantage to adopt treated ties for their 
lines. 
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For some years past State Engineers and others 
interested in irrigation engineering and the gen- 
eral development of several of the far-Western 
states have been urging the U. S. Geological Sur- 
vey to permanently mark upon the ground the 
elevations obtained in connection with its surveys. 
It was pointed out that without such permanent 
record of easy reference, much of the work per- 
formed by the survey was valueless, except for 
mere map-making purposes; and as the monu- 
ments used were of a very temporary character, 
all local traces of the survey were soon obliterated, 
and it was practically impossible to identify upon 
the ground the points and elevations marked upon 
the finely engraved maps which the Survey pub- 
lishes. Prominent among the advocates of this 
much-needed reform was Mr. Elwood Mead, M. 
Am. Soc. C. E., State Engineer of Wyoming, and 
it is pleasing to note that the labors of himself 
and his associates are bearing fruit, and the order 
has been issued to begin the new plan of monu- 
menting in the State of Wyoming. A former as- 
sistant of Mr. Mead, Mr. McFarlane, is now run- 
ning a line of levels from the Union Pacific rail- 
way, at Cheyenne, as a base, to an undeveloped 
irrigation district in and about Laramie County. 
Tron monuments are to be set at the township cor- 
ners and their exact elevation established and 
permanently marked upon these monuments upon 
brass plates. Another party has commenced a 
similar work in the Big Horn, and a portion of the 
Shoshone basins. The subject of the monument- 
ing of the Government surveys was discussed in 
our issue of Feb. 27, 1896. 


A question of engineering ethics which fre- 
quently comes to our attention relates to the 
eredit which an engineer who actually carries out 
a piece of work should give to a predecessor who 
has been connected with it in its preliminary 
stages. The obvious answer is, give exactly the 
credit due by stating the facts in the case. There 
may be exceptional circumstances which appear 
to demand a variation from such a rule, but on the 
whole it seems to be the only right course to fol- 
low. The main reasons which might be urged for 
pursuing a contrary course are: (1) That where 
an engineer designs and carries out work with 
practically no reference to previous reports or 
plans, or even when following only their general 
outlines, there is no reason for sharing with 
another the credit for the work; and (2) that an 
engineer in relating how he stepped in where 
another had begun may seem to be exulting over 
his predecessor. The answer to such arguments is 
that giving due credit never hurts any one in the 
long run, even when given with more generosity 
than the bare facts require, and that the facts in 
these cases are seldom such that they cannot be 
stated without giving any real cause for offense. 

A case in point has recently come up in connec- 
tion with the water filtration plant at Lambert- 
ville, N. J., described in our issue of July 2, 1896. 
The writer of the article, Mr. Churchill Hunger- 
ford, stated that he was the engineer for the plant 
and made no reference to the connection of any 
other engineer with the work. Our attention hav- 
ing been called, later, to the fact that Mr. J. B. 
Rider had something to do with the work at the 
start we addressed him on the subject and sub- 
mitted his reply to Mr. Hungerford, who in turn 


has stated his case and supplemented it by a 
letter from one of the directors of the Lambert- 
ville Water Co. 


to our readers to warrant its publication. We 


The whole correspondence on e 
the subject is too lengthy and of too little interest 


therefore present instead the main facts in the 
case as we gathered them from the letters sub- 


mitted as follows: 


them and set some stakes for cuts and fills. He 


Mr. Rider made a report rec- 
ommending sand filter beds, prepared designs for ~ 


prepared to take the contract for the work and eo 
Mr. Hungerford was, apparently, on the ground 


to serve as his assistant, when on account of 


financial conditions Mr. Rider was unable to close © 
the contract. The water company then engaged — 


Mr. Hungerford as engineer and constructed the 
beds on its own account. 

The general plan recommended by Mr. Rider was 
followed, but it was varied in its details. Of the 
most important modifications both parties agree 
that Mr. Hungerford made some, and Mr. Rider 
claims that some had been previously discussed 
by him and the water company. Both engineers 
undoubtedly deserve credit for their connection 
with the work. 


es 


Promotors of ship canals and possibleinvestorsin 
canal securities would do well to closely study the 
experience of the builders of the Manchester ship 
canal. The Cotton Association of that city now 
admits that if those interested could have antici- 
pated all the difficulties that have been encoun- 
tered, it is safe to say, that the canal would never 
have been built. The cost was just about double 
the original estimates, though these seemed very 
reasonable at the time, and the chief object for 
which the canal was constructed, that of trans- 
ferring the great cotton market from Liverpool 
to Manchester, has not been realized. But -while 
the canal shares return no dividends to those who 
supplied the funds actually used in construction, 
the City of Manchester incidentally derives bene- 
fit from the reduction in port dues and railway 
rates caused by the competition of the canal and 
by the rapid increase in the direct shipment of 
goods of all kinds from Manchester. The two 
things made plain by this enterprise are that pre- 
liminary estimates of cost and revenue are often 
misleading, and that it is an exceedingly difficult 
task to attempt to change the location of a long 
and firmly established trade. The existence of the 
canal is doubtless indirectly beneficial to Man- 
chester; but this benefit has cost the canal share- 
holders about $70,000,000, and they must find 
what profit and satisfaction they can in thus do- 
ing good to some one else.. This is not, however, 
the class of dividends they were led to expect by 
the original promoters of the scheme; and it is 
still a question whether like results to Manchester 
might not have followed the investment of the 
same sum in other directions and for other pur- 
poses, with some profit to those who took the 
risks of the enterprise. 

a ee 


THE STREET RAILWAY TRACK OF THE FUTURE. 


Ever since the electric motor began to displace 
the horse as a motor for street cars, the managers 
of street railways have been engaged upon the 
problem of how to make a durable track, and in 
their study of it have expended sums reaching 
into millions of dollars. The old-fashioned horse 
cars cheerfully bounced along over the old flat 
rail laid on a stringer; and at the speeds at which 
they ran, the rough joints and the rattle and 
noise of the car as it passed over them were en- 
durable. The advent of the electric car sent this 
type of rail out of use; it had already been dis- 
carded in progressive cities. But no one in the 
early days of electric traction dreamed of making 
a track which should exceed that of any steam 
railway in strength and stiffness. The old flat 
rail, with no pretence to longitudinal stiffness, 
had done duty, after a sort, so long, that a rail- 
way track with light ties, spaced rather far apart, 
and with rails of 50 to 60 lbs. per yd. was sup- 
posed to be ample for the heaviest street car 
traffic. But there were several things that were 
not taken into account. The first of these was 
the weight of the motor, resting directly upon the 
axles, and producing a hammer blow at every 
joint; the second was the high speed of electric 
cars, and the third was their great weight com- 
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pared with the weight of horse cars. The com- 
bined effect of these factors was to make life a 
burden for the engineer responsible for track 
maintenance on electric railways. It was seen 
very soon that an electric railway required a 
heavier track than that above described, and the 
laying of girder rails was begun. The depth of 
these went from 5 ins. up to 6 ins., 7 ins., 
even to 10 ins., and the weight was proportionally 
increased. Of course with every increase in depth 
of rail an increased depth of foundation became 
necessary, which meant more excavation and 
placed the ties further underground. The net re- 
sult is that the track of a street railway, which, 
in the old horse-car days, was a very light and in- 
expensive structure, is nowadays an exceedingly 
heavy and costly construction; and notwithstand- 
ing this, proves by no means so durable as was 
hoped when the heavy girder rails were first in- 
troduced 

It is difficult to understand why electric cars 
should be so severe on the track, and especially 
upon the rail joints. This is usually ascribed to 
the electric motors, which were formerly moun- 
ted directly on the axles. Nowadays it is custom- 
ary to support as much of the weight of the mo- 
tor as is practicable from the truck frame; but 
with the increase in size of electric motors there 
is still complaint that the rail-ends are vounded 
down. Why should an electric car be more severe 
on the rails than a steam locomotive? Take, for 
example, a modern high-speed steam locomotive 
for heavy service. There is the driving wheel, 6 
ft. or more in diameter, the weight of half the 
driving axle, and one eccentric, the weight of the 
axle-box and part of the spring, and finally the 
weight of the parts attached to the wheel, which, 
in case of the main driver are the crank-pin, coun- 
terbalance weight, half the weight of the parallel 
rod and more than half the weight of the con- 
necting rod. When we have summed up all these 
weights, we find a total load on the rail not sup- 
ported by springs which may equal or exceed the 
load that is not spring-supported on an electric 
car-wheel tread. Further the electric car may 
run at an average speed of 8 or 10 miles per 
hour, while the locomotive averages three or four 
times this; why, then, should not the locomotive 
be more severe upon the tracks than the electric 
car? Again, it is to be remembered that the ca- 
ble railways also experience more or less trouble 
with their track-joints, though not as much as the 
electric lines. It would appear from this that the 
conditions under which street railway track is 
laid and maintained, may have something to do 
with the joint difficulties. Perhaps the fact that 
on a railway in a paved street the joints 
are let alone until their condition becomes so bad 
as to compel the removal of the paving to make 
repairs, has something to do with the troubles ex- 
perienced. On steam railway lines, as is well 
known, the way to keep track in good condition is 
to constantly take the “stitch in time”’ that saves 
nine. : 

A very good proof of the serious nature of the 
joint problem on street railways is furnished by 


the radical treatment that has been accorded to it. 


The possibility of the use of continuous rails on 
steam railways was broached years ago; but it 
remained for the street railways to actually test 
the idea and prove its practicability. 

At present there are in use in this country from 
150 to 200 miles of street railway track, the joints 
of which have been all welded, either by the elec- 
trical or the “‘cast-welding’’ system, so that the 
rails are actually continuous. As to the success 
of this system, the testimony is rather conflicting; 
but the fact appears to be that the difficulties en- 
countered have been no more serious than might 
naturally be expected to accompany so novel a 
departure from usual practice. The cast-welding 
system promises to supersede the electric welding 
system, according to our best information, be- 
cause it produces as good or better results, at a 
less cost. Unless some further trouble should de- 
velop or those already found should prove more 
serious than they thus far have done, it seems 
quite probable that the street railway track of 
the future will have a continuous rail, at least 
wherever it is laid in paved streets. 

Turning now to the foundation on which the rail 


rests, we find that the heavy punishment to which 
street railway track is subjected, is made evident 
here as well as at the rail joints. With heavier 
rails have come larger ties, more closely spaced, 
and of late there is a growing tendency toward 
the use of concrete in foundation work. All this 
means heavy expense; and it is a serious ques- 
tion whether the street railways of the country 
are at the present time getting the service from 
what we may call the sub-structure of their track 
that they should receive for the money they have 
expended upon it. 

It is true in this department of engineering as 
in many another, that progress is in the nature 
of an evolution. The present street railway 
track has been evolved from the tracks of the 
steam railways. In the field of organic evolution 
we often see a bodily structure with members 
which no longer serve a useful purpose, but are 
traces of the structure of some ancestral race. In 
a similar way it is at least possible that in the 
evolution of the street railway track from that of 
the steam railway certain features have been re- 
tained which no longer serve their original pur- 
pose. 

Let us see what qualities the ideal rail support 
on a street railway should possess. Its office, of 
course, is to spread the weight which it carries 
over a sufficiently large area to support the load 
without settlement. Whether in addition to this 
it should have a certain elasticity is a question 
which is undecided. There is, indeed, a general 
belief that the rail must have an elastic support; 
but it is unquestionable that the necessity for the 
elasticity arises mainly from the imperfections 
and inequalities in the foundation. Thus on cable 
railways the rails have been carried directly on 
the cast-iron yokes and no harm has resulted to 
either rails or rolling stock. 

On a steam railway line the rail supports: must 
fill several other requirements. They must keep 
the rails to gage; they must hold them from cant- 
ing; they must permit the rails to be readily fas- 
tened to them; they must allow of quick repair 
and replacement in case of derailment or other ac- 
cident injuring the permanent way. Now, all 
these requirements obtain in much less degree if 
at all, on a railway in a paved street. The pav- 
ing itself holds the rails to gage and keeps them 
from canting, and the necessity for secure an- 
choring of the rail to the foundation is merely to 
prevent any hammering action taking place. 
Further, a derailment or other accident in a paved 
street cannot injure the rail supports. 

We may now ask the question, why do we use 
cross-ties to support the rails of a street railway? 
Is it because they form the best and most econom- 
ical support that could be devised, or is it, per- 
haps, because cross-ties have been used for rail 
supports almost universally since the first use of 
the railway? Is it not at least possible that a 
longitudinal system of rail supports for our street 
railways might prove more economical and dura- 
ble, and reduce the cost and difficulty of track re- 
pairs? Again, is it necessary to bury such a large 
amount of wood beneath the pavement of a street 
railway as we do at present? Desay begins in it, 
we know, before it has been long in place; and 
with decay, settlement is inevitable, and this set- 
tlement will be by no means uniform. A rail in 
bad surface, and the entry of water and frost to 
the track foundation are the certain result. 

In view of these defects of the cross-tie system 
of rail supports on street railways it is worth while 
asking whether we do well to adhere to it. Can- 
not a system of longitudinal foundations be de- 
signed which will give a continuous support to 
the rail, and which will fill all requirements better 
than the present system. Why not lay along the 
line of each rail a solid foundation of width suf- 
ficient to carry the required load without settle- 
ment, and either lay the rail directly upon it, or 
else, if some elasticity is found to be essential, 
interpose a stringer of wood as light as will give 
the required cushioning effect. In European prac- 
tice it is very common to lay girder rails directly 
upon the concrete foundation of the street. 

The first cost of such a system of rail supports 
would, perhaps, be a little greater than that of 
the present cross-tie system; but it seems prob- 
able that the reduced cost of track maintenance 


would much more than offset this. It will be ap- 
parent at once that with such a system repairs 
could be made on one rail of the track, or its sup- 
ports, without at all disturbing the other and 
without removing the pavement at the center of 
the track. 

If the street railway track of the future is to be 
made on the present system of cross-tie supports, 
it will only be because that meets the practical 
requirements better than any other. It is be- 
cause the burying of a nearly continuous pave- 
ment of perishable and rapidly decaying wood be- 
neath the tracks of a street railway appears to 
us to be an anomaly, that we have thought it wise 
to call attention to it, and to suggest the possibil- 
ity of a better system. We know that in the pro- 
eess of organic evolution the organs which are 
inherite1 from former generations, but which are 
rendered useless by change of environment, con- 
tinue for a time, and then gradually disappear. 
So in the case of the street railway tracks, if the 
system of cross-tie supports is a mere inheri- 
tance from earlier railway practice, we may ex- 
pect to see it gradually disappear and something 
better will take its place. 
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LETTERS TO THE EDITOR. 


Operating Steam Pumps without Oil in the Steam 
Cylinders. 


, Sir: We have recently noticed an article in your paper 
in regard to steam pumps operating without oil in their 
steam cylinders, in which credit was given to one of the 
manufacturers for having been the first and only com- 
pany to adopt this practice. The machines referred to 
were very recently constructed and tested. It will doubt- 
less be a matter of general interest to know that the 
Deane Steam Pump Co., of Holyoke, Mass., have built 
several hundred machines during the past two or three 
years expressly for operating without any oil in the steam 
cylinders. The pumps have been operating successfully 
and a large number of users report their operation as ae 
irely satisfactory. The pumps referred to are all of them 
horizontal machines of the duplex type. Yours truly, 
The Deane Steam Pump Co. ; 


L. E. Bellows, General Manage 
Holyoke, Mass., Oct. 16, 1896. ty: 


Credit for the Johnsun Electric Lighting Plant. 


Sir: We have read with considerable interest your ac- 
count of the electric lighting plant at Johnson, Vt., in 
your issue of Oct. 8. This plant was laid out by our Mr. 
Almon and it was on his suggestion that incandescent 
lamps were used rather than arc. We were the contrac- 
tors for the entire electrical equipment and would have 
been glad to have had some mention in your article. We 
have also put in similar plants in Morrisville, Northfield. 
Bethel and Montpelier, all of which will show up very well 
in income and operating expenses. Very truly yours, 

Almon, Sargent & Conant. 

106 Equitable Building, Boston, Mass. 

(Our apologies are tendered for the omission. 
It is the established custom of this journal to give 
full credit to both engineers and contractors in 
the description of any piece of engineering work. 
It was an oversight that it was not done in the 
above case.—Ed.) 


The Weight of the Park Row Building. 


Sir: In your issue of Oct. 8, 1896, in speaking of the 
Park Row Building in your editorial column, you say: 
“Probably the entire weight of the building when com- 
pleted and occupied is not less than three times the weight 
of the steel in its framework, or a total of 18,000 tons.” 
The estimated total weights are as follows: 


Wetehtvor pulidingt sc #\.us de it. cae eh. cee DG 200 $ 
AVefeh bs oftsteclun ei Waal eee ie ide duc... 97000 on 


POCA S otc Fes teed 2 NM Mal aT alates he be «ace 65,200 “ 
Yours very truly, _ 
Nathaniel Roberts, M. Am. Soc. C. E. 

Jersey City, N. J., Oct. 12, 1896. 

(We thank our correspondent for the correction. 
Our comparison of the weight of the steel frame- 
work and the weight of the structure was really 
only a guess, and was purposely placed at the 
minimum which we thought possible, and a “slip 
of the pen” made the figures even less than they 
should have been. But the correct figures for the 
weight of the structure given by Mr. Roberts 
make still more forcible the point which we de- 
sired to make, viz.: the immense mass and weight 
of such a structure compared with the force which 
the most severe windstorm could exert against it, 
—IKd.) 
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Deep Borings for Foundations in New York City. 


Sir: It may be of interest to record that a depth of 
115 ft. was reached by boring on the site of the Tombs, 
without reaching rock. Boring was discontinued at this 
depth, because piling will be used in the foundations 
of the new prison, and we found satisfactory material 
for this purpose. 

Another hole was driven to 90 ft., and discontinued, 
no rock being reached, while two others were bored to a 
depth of 80 ft., and were stopped by the rock, This shows 
the varying levels of the gneiss rock formation. 

The bed of the old pond which existed formerly at this 
place was reached at from 80 to 40 ft., peat and other 
vegetable matter being washed up. 

The material throughout in all test holes was gravel 
of a varying coarseness and sand. Particles of the old 
timber footings of the present prison were met with and 
washed up, having been cut by the pipe, and the old 
pine was as fresh as the day it was put in, 60 or 70 years 
ago. 

The depth at which rock was struck in the latter holes 
(namely 80 ft.), corresponds very closely with the rock 
level met with in the borings taken not 100 ft. away, on 
Blm street by Mr. W. B. Parsons, Chief Engineer of the 
Rapid Transit Commission. This was I think about 84 ft. 

Very truly yours, 
F. S. Williamson, M. Am. Soc,, Cc. EB. 

(Bngineer to the Architects, Messrs. Withers & 
Dickson.) 

Broadway, New York, Oct. 5, 1896. 


a 


Plants for Long Distance Power Transmission.— 
Correction. 


Sir: Referring to your issue of Oct. 8, I find two typeo- 
graphical errors on page 231, in the list of plants in Dr. 
Duncan’s address on ‘“‘The Present Status of the Distribu- 
tion and Transmission of Electric Energy.’ The line- 
voltage of the Pomona and San Bernardino plant is given 
as 1,000 volts, whereas it should be 10,000 volts. Again, 
the plant at Rome is credited with a distance of 188 miles, 
instead of 18.8 miles. When these corrections are made, 
the Pomona plant is seen to occupy its true position as 
the first plant in this country to use such a high pressure 
as 10,000 volts, and also to transmit power over so great 
a distance. The Pomona plant owed its origin directly 
to the success of the experimental plant temporarily pat 
up between Lauffen and Frankfort, and was watched with 
great interest by engineers and investors as being the 
first plant in any country to commercially use such a 
high voltage over such a great distance. The construction 
and operation of this plant, of which I was engineer in 
charge, is fully described in the Transactions of the Amer- 
ican Institute of Blectrical Engineers in my paper on 
“Long Distance Transmission at 10,000 Volts.” read in 
June, 1895. Yours truly, 

G. H. Winslow. 

Lewis Block, Pittsburg, Pa., Oct. 12, 1896. 

(The errors referred to were in the copy OLD rs 
Duncan’s paper, furnished to us for reprinting. 
We may note also that copies of the paper by Mr. 
Winslow were printed separately from the Elec- 
trical Engineers’ “Transactions,’? and we presume 
ean be obtained by any of our readers by address- 


ing him as above.—Hd.) 
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A Neat Pamphlet Filing Case. 

Sir: I send in this mail a pamphlet case for engineers 
which I designed for my own use and had manufactured 
by Mr. C. A. Brackett, of this city. It is the result of 
considerable study, after failing to find anything in the 
market to suit my ideas. For municipal reports, and as 
a temporary binder for the Journal, it is just what I want 
at a moderate price, $3 a dozen, and may be desired 
by other engineers. Yours truly, Edward P. Adams. 

58 State St., Boston, Mass., Oct. 8, 1896. 

(The case sent by Mr. Adams is a neat paste- 
board box, 7X 9%x 2% ins., inside measurement, 
designed to stand on end, with a flap back cover, 
opening up, and shutting into the case. The edges 
are reinforced, and the cover is entirely covered 
with black cloth. The cover forms the back of 
‘the case, and has printed on it in gilt “HEngineer- 
ing and Municipal Reports and Papers,’”’ and be- 
low, “‘Vol.,’’ with an enclosed space for the num- 
ber. A gummed label accompanies the case, which 
can be used for the volume number, or any other 
brief designation desired. The construction of the 
case renders it as nearly dust proof as possible. 
A number of different styles of cases are made by 
the Library Bureau, of 280 Broadway, New York, 
and with offices in Boston, Philadelphia, Chicago 
and St. Louis. Some of these cases are cheaper, 
and some more expensive, than the one described 
above. Most of the cases are made of wood, and 
thus are more durable than the one sent by Mr. 
Adams, 


We have used for some years past filing cases 
about 8x10%x4 ins. of ordinary pasteboard, 
made up with black cloth, and having white paper 
pasted over the whole back, for titles. These boxes 
have no covers, and cost only some 5 cts. apiece. 
Similar ones can be obtained, we suppose, from 
any manufacturer of paper boxes.—Ed.) 


——— 


Railway Commissions and the Issue of Stock and Bonds. 


Sir: I read with much interest in Engineering News of 
Sept. 24 your notice and editorial comment on the late 
hearing of the Maritime Coast Company’s application for 
the approval by the Massachusetts Railway and Harbor 
Commission of $6,000,000 stock and $6,000,000 bonds. 

Your remark that Massachusetts is far in advance of 
other states in her laws regulating the issue of stocks and 
the marketing of bonds, while perhaps correct, should 
have included a notice of the Texas Stock and Bond Law 
of 1892, which antedates the Massachusetts law by two 
years, and which, judging by your synopsis of the pro- 
ceedings referred to, seems to be identical in intention and 
effect. Texas has been more than generous to railway 
corporations during the past 25 years, and yet has incurred 
“je pretended ill will of interested promoters and anti- 
promoters on all sides for her simple and statesmanlike 
regulation of the issue of bonds by both municipal and 
railway corporations. Permit me to refer you to your ap- 
preciative review of the operation of the latter laws in 
your issues of March 7, 1895, and April 23, of this year. 

Just as ever, opinions depend very greatly on whose ox 
is being gored. I dare say that the Massachusetts folk 
consider their law a patriotic advance in statemanship, 
and yet from that same neighborhood has come the cry 
against ‘‘legislation inimical to capital,’’ which has been 
alleged, without the slightest foundation in fact, against 
the fair name of our state. 

It is gratifying to see that technical papers of your 
standing are taking the just position in the public interest 
which your remarks indicate. ‘‘Engineering’”’ takes the 
same view of the question, and particularly as it relates 
to our state. The subject was discussed at length in the 
issue of Feb. 14 of the current year. 

Yours respectfully, C. Corner, 
Assoc. M. Inst. C. E., Assoc. M. Am. Soc. C. H., Ex- 
pert Civil Engineer R. R. Com. of Texas. 

Austin, Tex., Oct. 3, 1896. 


(We owe our apologies to the Railroad Commis- 
sion of Texas, for our omission to include that 
state with Massachusetts in the list of those seek- 
ing to reform past methods in the issue of stocks 
and bonds. Our editorial of March 7, 1895, treat- 
ing of the Texas law and referred to by Mr. Cor- 
ner, plainly sets forth ovr position upon the gen- 
eral question.—Ed.) 


—— + 


Experiments on Pumping from Artesian Wells at San 
4 Jacinto, Cal. Sera 

Sir: The writer was engaged during the winter of 1896 
in the construction of a water system at San Jacinto, Cal. 
The supply was taken from three 7-in. artesian wells, lo- 
cated in the artesian belt which extends from near the 
mouth of the San Jacinto River canyon northwesterly a 
distance of several miles. The deepest well was 350 ft. 
and pierced alternate layers of clay, gravel and sand. The 
wells were cased with two thicknesses of riveted pipe, and 
the pipe was cut after the fashion of the region, in all 
water bearing sand, by a series of gashes, % to %4-in. 
wide by 8 to 12-in. long, four in a ring, and the rings 
12 to 16 ins. ec. toc. The total thickness of water bearing 
sand in which the pipe was cut was about 170 ft. in the 
three wells. 

The pump installed was a compound, duplex Worthing- 
ton, with 12-in. plungers. The wells were about 50 ft. 
apart, each having a 6-in. suction pipe lowered into it 
about 20-ft. below the pump, all three being connected 
to a 10-in. suction main from the pump. A vacuum gage 
was attached to the vacuum chamber near the pump. At 
the time the pump was started the water would rise 
about 5 ft. above the pump and the three wells flowed at 
the ground surface about 50 gallons per minute. Read- 
ings were taken simultaneously of the vacuum gage and 
the speed of the pump and plotted after adding the head 
of water above the pump. 

The result shows that the yield increased very nearly in 
proportion to the depth to which the water’ was lowered 
below level at rest, until the limit of suction was ap- 
proached. A similar result was obtained with a centrifu- 
gal pump on a single well. The yield of the three wells 
was about 1,100 gallons per minute, as a maximum, with 
suction about 23 ft. below the pump. 

The effect on nearby wells was noted as follows: A well 
200 ft. away was lowered 3.1 ft. after five hours’ pumping, 
the pump taking water 22 ft. by gage. A well 1,800 ft. 
away, across the drainage lines, fell about 0.1 ft. in one 
hour and 0.45 ft. in a little over three hours, and the 
greatest noted difference was 1 ft. after four hours’ pump- 
ing. A well 700 ft. away, up stream, fell 1.7 ft. after five 


hours’ pumping. A well 3,600 ft, away showed a decrease 


of flow in about five hours after the pump started, but no 
measurements were made. 

Apparently the water pressure was lowered over a large 
area and the water slope to the well was very flat. After 
a day’s run the water would stand about 3 ft. lower than 
at the start, the same as the amount of fall in a well 200 
ft. away, and the conclusion reached was that the flow 
was limited, not by lack of water in the ground, but by 
want of sufficient entrance area into the pipes or by a 
clogging by sand near them. A twelve-hours’ stop would 
bring the water back to its former level, save that the 
general level was falling about 0.5 ft. each month. 


: H. F. Tabor. 
Escondido, Cal., Sept. 30, 1896. : 


A Schedule for Engineers’ Charges. 


Sir: I have read with interest the recent discussion con- 
cerning ‘‘cheap engineers,’ in your paper, and not wishing 
to lower the profession by cutting prices below what 
they should be, I would be glad to see a schedule of 
prices for some of the more common work which an en- 
gineer might be called upon to do, in a city of 7,000 in- 
habitants. 

What would be a fair salary for city engineer in such 
a town? Sewer work and paving are just commencing. 
About what is the charge for laying out new additions, 
for running sidewalk grades and for surveying lots? 

What per cent is usually charged for designing and su- 
perintending a system of sewers? What on masonry and 
steel bridges? 

What is it worth to design a grade system for a town 
covering 2 sq. miles of territory with the blocks about 
300 ft. square? The town is slightly rolling, with a stream 
through the center about 20 to 50 ft. below the land on 
either side. 

If you will kindly answer these questions you will con- 
fer a great favor upon me, and doubtless upon many 
other young engineers, who, though they are competent to 
handle the work they undertake, often do it too cheaply 
simply because they do not know how much to charge 
for it. Very respectfully, 

, lowa, Oct. 3, 1896. oO. E. 


(Our correspondent’s query is certainly a perti- 
nent one. If cutting prices below what they 
should be is to be condemned by the profession, 
it is proper to inquire what prices should be asked 
for engineering work. There is no schedule of 
fees in general use by engineers, and the great 
difference in conditions between the engineer 
working in a small country town and the engineer 
working in a large city make the preparation of a 
schedule that would be of general application dif- 
ficult or impossible. 

In general the engineer in fixing a price for his 
work should consider two things. First, what is 
it actually worth to the party for whom it is 
done? The answer to this question will fix the 
maximum price that could be asked for the work. 
Second, what does the work actually cost the en- 
gineer, in time, expenses, tools, assistance, etc.? 
This should fix the minimum. Of course the an- 
swer to both these questions will vary greatly in 
different parts of the country, in places of widely 
varying population, or when the same piece of 
work is concerned, the question would be an- 
swered differently by engineers of varying expe- 
rience, reputation and commercial push. If any 
of our readers can furnish answers which will 
better meet the needs of our correspondent, we 
shall be pleased to hear from them.—EHd.) 


ee 


The Sewerage and Sewage Disposal Systems of 
Plainfield, N. J. 


Sir: Referring to the article entitled ‘‘The Sewerage and 
Sewage Disposal Systems of Plainfield, N. J.,’’ in your 
issue of Sept. 10, may I ask you or some of your readers 
the following questions: 

(1) If ‘“‘self-cleansing’’ means to carry off all solid 
matter which may enter sewers; is a grade of 1 in 1,200 
for a 24-in. sewer, 1 in $00 for an 18-in. sewer, etc., self- 
cleansing? (2) Are not 6-in. branches for house connec- 
tions better practice than 4-in. branches? (8) Are not the 
distances between the manholes, for the size and grade of 
sewers mentioned, too great? 

Being familiar only with the combined system of sewers, 
the grades and distances between manholes on such small 
sewers appear strange to me. Respectfully yours, 

South Norwalk, Conn., Oct. 5, 1896. B. 


(Familiarity with the combined system, only, 
doubtless accounts largely for the raising of the 
above questions, aS our correspondent himself 
suggests. It is explained in the articles that the 
minimum grades adopted for main sewers were 
chosen in order to serve as large an area by grav- 
ity as possible. The grades were not selected ar- 
bitrarily and numerous flush tanks have been pro- 
vided on the system, To put it strongly, the only 


October 15, 1896. 


ENGINEERING NEWS. 


251 


reason for making ordinary house connections 
larger than 4-ins. is to give more leeway for care- 
less servants and householders in the use of the 
“sewerage system for the disposal of garbage, old 
clothes and waste metal. While larger house 
connections lessen the danger of stoppages by such 
matter they increase the deposits of organic mat- 
ter by reducing the depth of flow in the sewer. 
Some engineers prefer 6-in. house connections, 
and a compromise is sometimes made at 5 ins. 
The distance between manholes is given in the 
article as, in general, 400 to 500 ft. on mains and 
700 ft. on laterals, with lampholes 200 to 300 ft. 
apart between the manholes on laterals, but with 
the important statement that manholes are placed 
at all junctions, changes of grade and alinement. 
In a separate sanitary sewerage system, properly 
designed in other particulars, it would seem that 
manholes placed as at Plainfield ought to be am- 
ple. There should be practically no deposits of 
organic matter and no foreign matter of sufficient 
size to make a stoppage should ever reach the 
‘sewer. As the stoppages must almost inevitably 
come from the houses, one advantage in having 


the house connections small is that it is then pos- ~ 


sible to determine who is responsible for stop- 
pages, and provide and inflict a punishment to 
fit the crime.—Ed.) 


Hydrographic Surveys on the Outer Bar of Brunswick, Ga 


Sir: In your issue of Oct. 1 there appears an article en- 
titled “‘An Experiment in Dredging with Dynamite,” in 
which I am quoted as ‘‘an engineer employed by Mr. 
Goodyear’’ in such a way as might give the inference that 
the results of my investigations on Brunswick Bar were 
on that account prejudiced in favor of the contractor. It 
appears also that the conclusions reached in the article re- 
ferred to are the results of an investigation of only a part 
of the facts. It seems to me, therefore, that it is due to 
your readers, who I may presume are largely the civil en- 
gineers of this country, that you should publish the other 
side of this matter, and I therefore send you herewith a 
copy of my report on this subject with the hope that you 
will deem it of sufficient interest to your readers to pub- 
lish it in full. . 

I would also beg to remind you that when this matter 
was before the River and Harbor Committee during the 
last session of Congress in which Captain F. V. Abbot 
Was present and attempted to defend the report of the 
Board against adverse criticisms, it was the unanimous 
vote of the committee to ask the Honorable Secretary of 
War to reconvene the Board for the purpose of reconsid- 
ering its conclusions. It would, therefore, seem evident 
that your conclusions in this matter are not the result of 
a full investigation of all the facts. Very respectfully, 

Galveston, Tex., Oct. 6, 1896. H. C. Ripley. 


(We certainly did not intend to convey the im- 
pression that Mr, Ripley’s survey and report on 
the depth of water on the Brunswick Bar was 
prejudiced in favor of the contractor. Nor did 
we intend to enter at all into the differences be- 
tween the survey made by the Board of Engineers 
and that made by Mr. Ripley. Our conclusions as 
stated in the article were reached from a careful 
examination of a large mass of papers and doc- 
uments furnished to us by Mr. Goodyear. If there 
are other facts more favorable to his process than 


Forti. Cernent 


vise any of our readers interested in hydrographic 
surveying, however, to secure copies of these re- 
ports, which we presume they can obtain by ad- 
dressing Mr, Ripley as above, or Col. C. P. Good- 
year, Brunswick, Ga. We may remark, as a mat- 
ter of interest, that Mr. Ripley enumerates eight 
common sources of error in making soundings, 
and discusses the influence of each in the case 
under consideration.—Ed.) 
fe rt 
/ A VITRIFIED BRICK PAVEMENT, on McDonough 
' $t., in Brooklyn, is to be torn up and replaced by asphalt, 
in response to continued complaint of the great noise re- 
sulting from traffic over this particular street pavement. 
Other streets in Brooklyn are paved in a similar manner, 
but cre used without the peculiar ‘‘roaring sound’’ com- 
plained of by the residents of McDonough St. As these 
pavements, we understand, are laid on concrete with a 
sand cushion between the concrete and the brick, there 
seems to be no evident cause for the noisy quality ob- 
jected to. It would be interesting to note whether a 
similar cause of complaint has been found in other cities 
and we would be pleased to hear from readers haying 
any such experience. Cheapness, smoothness and a prac- 
tizally noiseless roadway, as compared with stone blocks, 
are the chief advantages claimed for vitrified brick pave- 
ments; and for use in thickly-built-up cities the third 
claim is a very important one. 
Oo 


PAVING ALONG STREET RAILWAY TRACKS. 


The method of paving a street at Cortland, N. Y., 
so as to leave a flangeway for the wheels of elec- 
tric cars running on a track laid with T-rails, was 
shown in our issue of Sept. 8, and this has brought 
us some communications on this subject of paving 
street railway tracks. Mr. H. L. Weber, City Engi- 
neer of Richmond, Ind., has sent drawings showing 
the track construction and special brick or block 
for T-rail track, as used in that city. The special 
brick are of different lengths, consequently all 
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Cross Section of Track . 
Brick. Paving For Street Railway Tracks; Richmond, Ind 


joints are broken. On the outside of the rails Port- 
land cement mortar is filled in under the head, so 
that the paving next to the rail has a full bear- 
ing, the same as at the curb. The special blocks 
form a groove along the rail and if the track work 
is properly done this is considered as desirable as 
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Plan Showing Grating. 
TRACK DRAINS FOR STREET RAILWAYS; RICHMOND, IND. 


those which he furnished us, we shall be pleased 
to have them presented to us. ; 

The report of the Board of Engineers which 
made the survey of the bar and the report of Mr. 
Ripley upon his own survey and in criticism of 
the methods and results of the Board are very in- 
teresting documents but are, we regret to say, 
too long for reprinting in our columns. We ad- 
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the grooved head. The street surface is as contin- 
uous as it is possible to make it with a railway 
track upon it. The track drains are placed at in- 
tervals of 400 ft. and at points of break of grade. 
Mr. H. P. Jones, of Steelton, Pa., writes as fol- 
lows, in regard to the article in our issue of Sept. 3: 


The suggestion of the molded brick is excellent, but 
would be a useless expense to incorporate in the Cortland 


plan, where every rail chair is in practice a water con- 
ductor to the reservoir which in six months’ time will be 
formed under the concrete at the ties, and finally extend- 
ing under the entire track system. It does not require a 
scientifically-trained mind to forecast the result when this 
reservoir becomes frozen solid. 

The first intimation to be had that the foundation will 
give way, will be that the bricks next the gage side of 
the rails will have a tendency to stand on end; the patrons 
of the railway will be treated to a very unpleasant sensa- 
tion while riding, and the stockholders will be wondering 
why the management is continually purchasing new 
wheels. The chief advantage of a concrete base for a 
pavement, over any other kind, is its stability, making 
maintenance and renewals a minimum cost. When that 
end is not attained, the money has been thrown away. I 
do not believe the Cortland plan is based on engineering 
principles. 
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ELECTRIC LOCOMOTIVE ON THE MANHATTAN ELE- 
VATED RAILWAY. 


As stated in cur issue of Oct. 8, a trial of elec- 
tricity is being made on the 34th St. branch of the 
Manhattan Hlevated Ry., in New York city. The 
line is only a few blocks in length, extending 
from the Third Ave. line to the Long Island Ferry, 

The motor car was designed by Mr. J. B. Entz, 
representing the Storage Battery Co., of Phila- 
delphia. The trucks are from a dummy engine, 
the drivers being 28 ins. diameter. The body of 
the car is 18 ft. long, and 8 ft. high, in the center, 
where the motorman’s cab is placed. From the 
cab the roof slopes in either direction to a height 
of 3 ft. at the ends. The weight is ten tons. A 
400-volt current is supplied from a third rail, of 
T section, placed on the outside of and at an ele- 
vation of about 10 ins. above the track rails. 
Contact is made by two cast-iron sliding shoes, 
hanging loosely frem the front and rear axle 
bearings of the trucks. The idea of the two shoes, 
as explained by Mr. Entz, being to fortify against 
breaks in the contact, which might occur by the 
jumping of a single shoe. 

The electrical equipment includes two General 
Electric motors, each of 125 HP., and storage bat- 
teries of 256 cells, weighing 80 Ibs. each. These 
cells are constantly in parallel with the power- 
house circuit and are intended to equalize the 
load. When no power is needed, as on a down 
grade, the current is consumed in charging the 
batteries; when the load is heavy, the extra cur- 
rent required is supplied from the storage batter- 
ies. This has the effect of making the dynamo 
load more uniform, or of maintaining a constant 
load on the generators, independent of the varia- 
ble current required by the locomotive. This per- 
mits the use of smaller machines at the central 
station, and a consequent saving of coal. The 
location of the batteries in the power-house would 
in the same way equalize the central station load, 
but the fluctuations would still be felt in the distrib- 
uting conductors. By placing the storage battery 
on the locomotive at the exact point where the 
sudden fall of potential occurs at the time of 
heavy demand for power a steady current is 
maintained in the line conductors; a sudden de- 
mand, as in starting, for a large amount of cur- 
rent is supplied by the battery and go additional 
demand is made upon the current conductor; both 
pressure and current remaining constant. In the 
old system of distribution both machines and con- 
ductors must be made large enough for the max- 
imum demand; and the drop in voltage, which oc- 
curs at a distance from the power-house, causes 
the motors to work inefficiently just when the de- 
mand for power is greatest. By this method the 
feeders and conductors can be designed to carry 
the average load. The conductor at a long dis- 
tance from the power-house could also be made 
smaller, the small current in the line being rein- 
forced automatically by the battery. 

This system also allows the third rail to be dis- 
continued at crossovers, the load at such places 
being imposed upon the batteries. The batteries 
alone will supply sufficient power to operate a 
train for 15 to 20 miles at a speed of 25 miles per 
hour. 

The first cost of the electric locomotive is said 
to be slightly above that of the steam locomotives 
now in use, 
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AN EXAMPLE OF GOOD SPEED REGULATION BY A 
LARGE ENGINE. 


We reproduce herewith, on a reduced scale, a 
diagram made by the Moscrop speed recorder of a 
13 hours’ run of the No. 4 engine at the power 
house of the People’s Traction Co., Beach and 
Green Sts., Philadelphia. The engine is a twin 
tandem compound, direct coupled, built by the 
Edward P. Allis Co., of Milwaukee, Wis. The 
cylinders are 24 and 48 ins. diameter and 60 ins. 


along one line at a time, all the departments tak- 
ing up their phase of the same subject. This year 
“the Prune,” Oregon’s great industry, will be 
given special attention. The mechanical course 
has one young lady taking all the work of the 
course, and doing work equal to that of any of 
the young men. 

The University of Wisconsin, Madison, Wis., has 
a College of Mechanics and Engineering, which of- 
fers three separate systematic courses, viz.: civil, 
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48 60 IN. ENGINE AT THE POWER HOUSE OF THE PHILADELPHIA 


TRACTION CO., JUNE 1, 1896. 


stroke. The normal speed is 65 revolutions per 
minute. On the diagram the distance between 
any two of the horizontal lines is equivalent to a 
variation of 5% in the speed of the engine. The 
autographic record shows a practically perfect 
regulation, the line drawn by the pencil being 
almost exactly parallel to the horizontal lines of 
the diagram. There are no noticeable deviations 
at any point except where additional engines were 
started or stopped. 
staat pt FA of gE Re 


NOTES FROM THE ENGINEERING SCHOOLS. 


Columbia University, New York City, entered 
upon its 148d academic year on Oct. 5. This will 
probably be the last year that it will occupy the 
present buildings, as it is likely that in another 
year the new buildings on the new site on River- 
side Drive will be ready for occupancy. Increases 
in all departments of the University are reported. 
Mr. Chas. C. Worthington, M. Am. Soc. C, E., has 
offered to equip a laboratory of hydraulic engi- 
neering in the new School of Mechanical Engineer. 
ing. The gift is to be made in the name of his 
father, the late Henry R. Worthington. The fol- 
lowing additions have been made to the faculty: 
Adolph Black, tutor in civil engineering; Chas. 
Durleth, assistant in civil engineering; Heinrich 
Ries, assistant in mineralogy. A notable change 
has been made in regard to the old School of 
Mines, which will hereafter no longer be known 
by its old name, but by the name of the School 
of Applied Science, while the School of Chemistry, 
the School of Architecture, and the School of En- 
gineering will be set apart as distinct schools, all 
four schools being under the charge of one fac- 
ulty, known as the faculty of Applied Science. In 
his address at the opening of the new year Pres- 
ident Low declared that the move toward estab- 
lishing a school of mechanical engineering was a 
most important one, since the city of New York 
was the greatest manufacturing center in the 
country. He said: “I think it may be said that 
the removal of the University may take place next 
year as has been proposed. To facilitate our 
removal we greatly need at once the gift of a 
building for physics, costing $250,000; a building 
for engineering, costing $250,000; a gymnasium, 
costing, with apparatus, $375,000.” 

The Missouri Military Academy, at Mexico, Mo., 
was burned to the ground early in the morning of 
Sept. 24, while 80 cadets were asleep in the build- 
ing. About twenty of these were more or less 
severely injured in jumping from the windows. 
The loss is estimated at $70,000, of which $40,000 
is covered by insurance. The Academy was opened 
in 1890, and the building was one of the most com- 
plete in the State. There is a suspicion that the 
fire was the work of an incendiary. 

The Oregon Agricultural College, at Corvallis, 
Ore., began its year’s work on Sept. 17, under 
the management of a new president, ‘Mr. FB. B. 
Miller, of Grant’s Pass, Ore., who succeeded Mr. 
John M. Bloss, resigned. Prof. F. Birchtold,; of 
the Department of Physics and History, has been 
appointed Dean of the College, a newly created 
office. An “Insectory” has been built for the 
Entomological and Botanical departments, to aid 
in the study of the habits and life of injurious in- 
sects and fungous diseases. The Experiment Sta- 
tion, so far as possible will bend all its energies 


encouragement is given to those students who can 
afford the time to graduate in a collegiate course 
before entering the course of engineering. 
electing the mathematics required of engineers 
during the collegiate course the degree in engi- 
neering can be obtained in two additional years. 
Greater satisfaction and profit is gained from the 
study of engineering when the student has already 
acquired a broad and thorough general training. 
The staff of instruction in the engineering college, 
including professors, assistants and special lec- 
turers, numbers over ferty. Dr. Chas. Kendall 
Adams, LL. D., is president of the University. 

The Newark, N. J., Technical School, which has 
been in successful operation for some years, will 
not open until some time in November, owing to 
delay in the construction of its new building. The 
school year will be extended later in the spring of 
1897, to make up for the loss of time at the begin- 
ning. Prof. Chas. A. Colton, E. M., is director. 
Mr. Maurice A. Miller, instructor in mechanical 
drawing and mechanical engraving for the last 
few years will also give instruction in descriptive 
geometry, taking the place of Mr. A. W. Jacobi, 
resigned. 

The Department of Engineering of the Univer- 
sity of Michigan, Ann Arbor, Mich., has issued an 
annual Announcement and Register of Alumni 
for 1896-7. The Register contains a list of Alumni, 
dating back to 1860. 

The University of Nebraska, Lincoln, Neb., is- 
sues a brief Announcement of its School of Me- 
chanic Arts, with photographic illustrations of the 
exterior and interior of its mechanical and elec- 
trical laboratory. Primarily the school is intended 
for those young men who expect to enter some one 
of the mechanical trades, although it is hoped 
that the stimulus given by this school will, in 
many cases, be such that a collegiate courge in 
one of the engineering groups will be pursued. 
Tuition in the school is free, and other expenses 
are remarkably low. Prof. C. R. Richards is the 
director of the school. 

Brown University, Providence, R. I.—The an- 
nual report of the President, together with the re- 
ports of professors in charge of the departments, 
have been published in a pamphlet of 80 pages. 
From the President’s report we learn that in- 
creased expenditures for needed improvements 
and apparatus caused a financial deficit in the 
past year, to make up for which it has been nec- 
essary to reduce salaries and to discontinue the 
services of four professors in the departments of 
Germanic Languages and Literature, Biology, 
Philology, and Architecture. There are 35 stu- 
dents in the University pursuing courses in me- 
chanical engineering and 388 in civil engineering. 
Mr. Edward C. Burnham, B. S., formerly instruc- 
tor in mechanical drawing and engineering, has 
been made Associate Professor of Mechanical En- 
gineering. 

The Michigan State Agricultural College boasts 
of being the oldest agricultural college in the 
country, having been established in 1857, or five 
years before the passage of the Morrill Land 
Grant Act, by the U. S. Congress, which brought 
about the establishment of most of the agricul- 
tural colleges. The college is steadily increasing 
in prosperity and in influence. Five years ago a 
mechanical engineering department was estab- 
lished, which is under the direction of Prof. Chas. 
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L. Weil, with Prof. P. M. Chamberlain as assist- 
ant in charge of shops. It is equipped with foun- 
dry, machine pattern and forge shops. The col- 
lege receives a good income from the investment, 
the proceeds of its land grant; and an annual ap- 
propriation from the state. 

From Rensselaer Polytechnic Institute we learn 
that Prof. James McGiffert, Jr., C. E., Assistant 
in Mathematics, has obtained leave of absence for 
one year in order to study pure mathematics at 
Harvard University, and to obtain the degree of 
Ph. D. His place has been filled by William E. 
Whitney, C. E. Benedict Papot, professor of 
French, has resigned, and Arthur de Pierpont has 
been appointed in his place. 

At the New Hampshire College of Agriculture 
and the Mechanic Arts, Durham, N. H., recent 
new appointments to the faculty are: Joseph H. 
Hawes, instructor in free-hand drawing; George 
H. Furbish, foreman of woodwork; Clement S. 
Morris, actuary and purchasing agent. 

At the Polytechnic Institute, Brooklyn, N. Y., 
the Institute course in civil engineering, the grad- 
uates from which have received the degree of B. 
S., has been extended by a year of post graduate 
work, and those completing the course will receive 
the degree of C. E. This work will be under the 
direction of Profs. Plympton and Kimball, as- 
sisted by Richard L. Russell, B. S., who, since his 
graduation, has been employed in the city Board 
The graduates of the civil engi- 
neering course have so far taken the positions in 
every civil service examination held in Brooklyn, 
over all competitors. 

The Florida State Agricultural College, Lake 
City, Fla., is prospering under the management 
of its president, Oscar Clute, who was formerly 
president of the Michigan Agricultural College. 
The department of mechanics, while not having 
as complete an equipment as many of the North- 
ern schools, is yet doing good and efficient work, 
both in theory and practice. During the vacation 
two of the graduates have set up without any 
outside help a complete electric plant, with a 100- 
HP. engine and two 1,000-light dynamos. Mr. N. 
H. Cox, one of the graduates of the school, has 
been elected assistant in mechanics. Prof. H. C. 
Powers is in charge of the mechanical department. 

At the Michigan Mining School, Houghton, Mich., 
the following appointments have been made for 
the year 1896-7; Louis M. Hardenburgh, A. B., E. 
M., instructor in chemistry; Albert J. Houle, E. 
M., instructor in civil and mining engineering; 
Mr. George Wass, instructor in pattern shop; and 
Mr. Nathan’S. Osborne, assistant in the physical 
laboratory. The school opens this fall with a large 
attendance. In September, 1895, the change from 
the rigid course to the elective system was made 
after much deliberation, and good results have 
followed. The entering class this year is larger 
than at any time since the organization of the 
school, ten years ago. The standard of work re- 
quired has not been lowered, but the student is al- 
lowed freedom of choice to take the work best 
suited to his needs. An interesting paper on the 
“Elective System in Engineering Colleges,” was 
read before the last meeting of the Society for the 
Promotion of Engineering Education, by M. E. 
Wadsworth, Ph. D., Director of the School, who 
perfected the system as used in the mining school. 

At the Massachusetts Institute of Technology, 
the following is the provisional list of appoint- 
ments for 1896-7; Associate Prof. C. Frank Allen 
has been appointed Professor of Railroad Engi- 
neering; Associate Prof. A. E. Burton, Professor 
of Topographical Engineering; Associate Prof. 
Dwight Porter, Professor of Hydraulic Engineer- 
ing; Associate Prof. Peter Schwamb, Professor of 
Mechanism and Director of the Workshops; As- 
sistant Prof. Linus Faunce, Associate Professor 
of Drawing; Mr. W. H. Lawrence, Assistant Pro- 
fessor of Architecture; Mr. A. G. Robbins, Assist- 
ant Professor of Highway Engineering; Dr. J. J. 
Skinner, Assistant Professor of Mathematics; Mr. 
G. H. Barton, Assistant Professor of Geology. 

The school year opened on the 30th of Septem- 
ber, and the preliminary registration shows a 
slight increase over the registration at the same 
period in 1895. Should the final registration bear 
the same relation to the preliminary this year as 
it did last year, the number of students will 
slightly exceed 1,200, 
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The increase in the number of students taking 
the course in Organic Chemistry has rendered 
imperative an increase in the floor space devoted 
to this laboratory. The necessary accommoda- 
tions have been obtained by the removal of the 
chemical library from-the fourth to the third floor 
of the Walker Building, and the conversion of 
this room into laboratories. 

The Department of Architecture has recently se- 
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Dwight Porter and A. G. Robbins, and they were 
aided by Mr. H. K. Barrows, assistant in the de- 
partment. Fourteen students of the third year 
made up the rest of the party. The work of the 
school is of an advanced nature, and only students 
who have finished the third year are admitted. 
The work was entirely in the field, and was in 
three parts, topographical, geodetic and hydraulic. 
In the geodetic work, a base line over half a mile 
in length was measured, with extreme accuracy, 
the error in general being not over one part in one 
million. There was also made an extension of a 
triangulation system of several triangles from the 
base line. The hydraulic work was carried on in 
West Machias River and in a flume at Machias, 
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UNIT STRESSES ALLOWED IN COMPRESSION MEMBERS OF MEDIUM STEEL BY COOPER’S 1896 SPECIFICATIONS 
FOR HIGHWAY BRIDGES. 


(1 = length of member, in inches; 


cured an important addition to its collection of 
lantern slides. During the stay of the summer 
school, in London and Paris, Professer Homer se- 
lected 2,600 views of buildings and cities in Eu- 
rope, Russia and the East. These views will sup- 
plement the present collection of the department, 
and -will materially assist the illustration of the 
lectures given by its instructors. The views of 
Spanish, Russian, Indian and Chinese architec- 
ture are particularly valuable as they include a 
large amount of material at present not available 
in any other form. 

The season of 1896-7 of the Society of Arts, 
opened on Oct. 8, with a meeting in the Rogers’ 
Building. Prof. Sedgwick called attention to certain 
serious practical difficulties which beset the problem 
of supplying large communities with wholesome 
milk. The recent occurrence of numerous epidem- 
ics of typhoid fever in Massachusetts and else- 
where, which have been traced directly to infected 
milk, has led Prof. Sedgwick, who has personally 
‘investigated several of these epidemics, to pro- 
pose a reconsideration of the whole question of 
milk supply of cities, with reference to the sources 
of danger and the rheans of removing them. At 
the. same meeting a notable development of the 
biological work of the Institute on the technico- 
logical side was brought to the attention of the 
society. Mr. S. C. Prescott, Instructor in Biology, 
and Mr. Lyman Underwood, have, for some 
months, been closely engaged in a study of the 
causes of spoiling of canned clams and lobsters. 
This evil has become so common as to command 
the earnest attention of the trade. Not only is 
the outright loss considerable; but the offence 
given by the spoiled goods is of a kind seriously 
to affect the market. Messrs, Prescott and Un- 
derwood, in the course of their investigation, have 
found that under certain conditions imperfect 
sterilization occurs in the ordinary processes of 
canning clams and lobsters, resulting occasionally 
in the blackening and spoiling of the entire con- 
tents. They have identified certain micro-organ- 
isms in the spoiled cans, which are peculiarly re- 
sistant to the processes of sterilization, requiring 
the application of exceptional means to overcome 
the difficulty and to insure the safety of the foods 
in question. 

The Institute’s Summer School of Civil Engi- 
neering was held at Machias, Me., during the 
month of June. The members of the institute fac- 
ulty in charge were Professors Alfred E. Burton, 
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which conveys water to one of the sawmills of the 
town. 

From the Teacher’s College, New York, it is re- 
ported that the alliance with Columbia University, 
which has covered only certain work in the senior 
and graduate years, will hereafter apply to certain 
other under-graduate courses. The circular of the 
School of Engineering announces for 1896-7 a 
course of carpentry, joinery, wood-turning, pat- 
tern-making, molding and foundry work, to be 
held on two afternoons per week in the shops of 


A GRAPHICAL METHOD OF FINDING ALLOWABLE 
STRESS IN COMPRESSION MEMBERS. 


The accompanying diagrams show the unit 
stresses in compression members of both highway 
and railway bridges, allowed by Mr. Theodore 
Cooper’s 1896 Specifications. The diagrams were 
plotted by Mr. A. Lincoln Hyde, Assoc. M. Am. 
Soc. C. E., New England Building, Cleveland, O., 
and we are indebted to his courtesy for the privi- 
lege of reproducing them here. The diagrams ex- 
plain themselves, and will, we believe, be found 
exceedingly convenient by those engaged in the 
design of structural work. 
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IRON IN NEW SOUTH WALES. 


In view of the opportunity offered to American 
capitalists and steel manufacturers to establish a 
steel plant and rail mill in New South Wales, as 
described in full in our issue of Aug, 27, it may 
be of interest to give some particulars of the iron 
deposits and iron works of the colony. In ‘The 
Wealth and Progress of New South Wales, 1894.” 
which is the eighth issue of a work prepared by 
Mr. T. A. Coghlan, Government Statistician of the 
colony, and was only completed during the present 
year, we find some paragraphs relating to this 
matter, which we abstract as follows: 


Iron is widely diffused throughout the colony of New 
South Wales, and occurs principally in the form of mag- 
netite, brown hematite or goethite, limotite and bog-iron. 
Deposits of chrome iron are also found. Magnetite 
is the richest of all the ores of iron, sometimes con- 
taining a little over 72% of available metallic iron, 
though it is not often found reaching this very high per- 
centage. These ores are widely distributed throughout the 
colony. The results of a number of analyses made from 
deposits at Brown’s Creek, in the county of Bathurst, and 
at Wallerawang, where veins were opened out a few years 
ago, show that the samples of ore yielded from 40.89 to 
56.85% of metallic iron. At Wallerawang, a variety of 
garnet, containing a large percentage of metal, occurs in 
conjunction with the ore in the veins, which is described 
as “extremely well adapted for reduction in the blast fur- 
nace.’’ Brown hematite or goethite occurs in very exten- 
sive deposits in the Blue Mountain Ranges, the principal 
centers so far explored being situated at Mittagong, Pic- 
ton, Berrima, Lithgow Valley, Wallerawang, in the Ryl- 
stone and Mudgee districts, and in the vicinity of Port 
Stephens. The result of a number of analyses of this 
kind of ore denotes that it is very rich in metallic iron, 
containing a percentage of 42.69 to 64.48%, and in the 
majority of cases over 55% of metallic iron. A sample of 


10 20 30 40 hematite from the Maitland district contained 60.83% of 
metallic iron. A sample of brown hematite from Mount 
12000 Pleasant, near Wollongong, analyzed during 1891, gave 
54.28% of iron. The value of these deposits is enhanced 
- by their almost invariable occurrence in proximity to 
1100 limestone and coal beds. It is fortunate, also, that the 
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UNIT STRESSES ALLOWED IN COPIPRESSION MEIBERS OF MEDIUM STEEL BY COOPER’S 1896 SPECIFICATIONS 
FOR RAILWAY BRIDGES. 


(1 = length of member, in inches; 


Teachers’ College under the instruction of mem- 
bers of Teachers’ College staff. 

At the University of New York, Mr. Collins P, 
Bliss, recently assistant engineer in the Globe 
Iron Works, of Cleveland, has been apointed in- 
structor in the engineering school. Mr. Bliss is 
a graduate of Princeton in the class of 1888, and 
of the Columbia School of Mines in 1891. His 
special work is to be laboratory courses in steam 
engineering and practical hydraulics. 
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main lines of railway pass through the region where the 
deposits are most easily worked. 

Limonite (a variety of brown hematite) principally oc- 
curs at Lithgow, Eskbank and Bowenfels, in the Blue 
Mountains; in several parts of the Hunter River coal 
field; and at Bulli, in the Illawarra District. This ore is 
usually found very rich in metal, and contains an average 
of over 50% of iron; while the English clay bands, which 
are mostly carbonates, only contain about 30% of metallic 
substance. It occurs in lenticular layers of no great ex- 
tent, in the coal measures. Bog-iron ore, which is impure 
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limonite, is principally found at Mittagong, and assays of 
this ore gave a percentage of metal equal to an average 
of over 45%. 

No other colony of Australia possesses deposits of iron 
ore approaching in extent or richness those of New South 
Wales; it is, therefore, probable that at some future time 
this colony will become the great seat of the iron industry 
of Australia. As illustrating the present extent of the 
supply required, the value of all descriptions of iron, ma- 
chinery and iron manufactures imported into New South 
Wales in 1894 was $5,946,245. The average yearly import 
for the four years 1890-1893 amounts to $13,134,755 for 
New South Wales, and $32,507,230 for Australasia; and 
the quantity of pig-iron required to produce the ma- 
terial represented by these values is approximately 190,- 
000 tons and 480,000 tons per annum for New South 
Wales and the whole group of colonies respectively. 

In a report, dated January, 1891, by the late Mr. C. S. 
Wilkinson, Government Geologist, it is stated that the 
iron deposits in the districts of Mittagong, Wallerawang 
and Rylstone contained in sight 12,944,000 tons of ore, 
estimated to yield 5,853,000 tons of metallic iron. These 
districts are most favorably situated for the establishment 
of smelting works. Some years ago public attention in 
England was drawn to the possibility of manufacturing 
iron within the colony and a mining expert was sent out 
from that colony to inspect the iron, lime and coal de- 
posits and to report upon the probable cost of establishing 
the industry in the colony; but so far the visit has been 
without result. \ ; t 

The principal works for the manufacture of iron from 
the ore are situated at Eskbanks, near Lithgow, where 
red silicecus ore, averaging 22%, and brown hematite, 
yielding £0% metallic iron, have been successfully treated. 
Abundance of coal and limestone are found in the neigh- 
borLood. The establishment, however, has for some time 
ckandoned the manufacture of pig-ircn for which it was 
originally built. The work now carried on consists of the 
re-rolling of old rails, and the manufacture of iron bars, 
rods and nails and of ordinary castings. The quantity 
retufactured from scrap during 1894 was 2,368 tons, val- 
ued at $85,850. A successful attempt has been made at 
M.ttagong to make gas pipes, etc., from iron smelted 
frim the ore, and taken direct to the mold, without first 
making it into pig-iron. Some years ago the iron smelting 
works at Fitzroy, Mittagong, were established, but after 
producing a considerable quantity of pig-iron the opera- 
tions were discontinued. Some samples of ore, coal and 
limestone obtained in this district, with pig-iron and cast- 
ings manufactured therefrom, were exhibited at the late 
mining exhibition at London, and obtained a first award. 
In the Broken Hill district, 254 tons of iron ore, valued 
at $1,280, were raised during 1894, chiefly for the purpose 
of flux. 

Deposits of manganese ore have been discovered in va- 
rious parts of New South Wales. Pyrolusite, in the form 
of. black oxide and manganese, dioxide, occurs principally 
in the Bathurst districts and at Bendemeer. Wide veins 
have also been found in the Glen Innes district, near the 
Newton-Boyd road. Some of the specimens analyzed have 
yielded a very high percentage of metal; but the demand 
for manganese in the colony is very trifling, and until 
a foreign market is found, or local manufactories requir- 
ing the metal spring up, the rich deposits of this ore will 
remain comparatively untouched. The ore is found exten- 
sively in conjunction with iron in coal and limestone 
country, and often contains a small percentage of cobalt. 
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DIRECT CONNECTED ENGINES FOR ELECTRIC POWER 
STATIONS IN GERMANY. 


(With inset.) 3 


Our inset this week illustrates three steam en- 
gines, recently installed in electric power sta- 
tions in Germany, which will be interesting to 
American engineers in showing that the trend of 
practice in Germany is like that in America, 
toward vertical compound or triple expansion en- 
cines of short stroke, connected directly to the dy- 
namos, while the German construction is notable 
for greater complexity of details and variety of 
forms of valves as compared with the usual sim- 
plicity of American designs. The American en- 
gine-builder is usually compelled by the high 
price of skilled labor and by intense competition 
to build an engine which has the smallest possi- 
ble number of parts, and to so design these parts 
that they can be made in quantities by machinery 
with a minimum expenditure of labor. The Ger- 
man builder seems to be subject to no such re- 
strictions and is able to give freer scope to his 
ideas in designing. The result he obtains is apt to 
be, as shown in these illustrations, an engine 
which is admirable as a piece of workmanship, 
fairly durable and highly economical, but one 
which is not apt to be copied by American build- 
ers, on account of the restrictions to which they 


are subjected. Among the features especially no- 
ticeable in these German engines are massive- 
ness of frames, large extent of bearing surfaces, 
and comparatively low speed, the highest piston 
speed figured from the data given below being 
512 ft. per minute. In all three engines the ex- 
pansion or cut-off valve of the high pressure cyl- 
inder is separated from the main valve, and is 
driven by a separate eccentric, and in the two 
larger engines separate expansion valves are also 
provided for the intermediate cylinders. In the 
triple-expansion engine two separate admission 
slide valves are provided, each with means for 
varying thetravel by hand. This wouldbe quite un- 
usual in an American engine as small as 700 HP. 
The following description of these engines, from 
the “Zeitschrift des Vereines Deutscher Ingen- 
ieure,”’ has been translated by Mr. O. J. Mars- 
trand, Assoc. M. Am. Soc. C. E. 

The first engine described in the following par- 
agraphs is installed at the electric station of 
New-Bydzow, Bohemia, and forms part of a 
plant designed for a total output of 16U kilowatts, 
but capable of future extension. At the present 
time, however, there are two of these vertical 
compound condensing engines of 90 HP. each, 
with dynamos coupled directly to the main shaft. 
The diameter of the high pressure cylinder is 300 
mm. (11.8 ins.); that of the low pressure 470 
mm. (18.5 ins.), and their stroke 3850 mm. (13/8 
ins.) at 220 revolutions per minute. 

The high pressure cylinder is controlled by two 
piston valves, the main valve being made in two 
parts, connected by an iron pipe. It is provided 
with double inlet passages, and fits closely, with- 
out any packing in the bushing, which latter is 
held in place by three set screws. Its weight is 
balanced in the usual.manner, by increasing the 
diameter of the upper part. The expansion or 
cut-off valve, which is made in one piece, and 
weighs only 5 kilos. (11 lbs.) is also fitted into the 
main valve without any packing. The length of 
these valves is reduced as much as possible. The 
expansion valve is operated directly, while the 
main valve is operated by means of an interme- 
diate rod, which may be readily removed. The 
hub of the fly-wheel forms the eccentric for work- 
ing both valves. The weight of the expansion 
valve, rods and eccentric ring, and the reduced 
weight of the turning eccentric are balanced by 
a vertical plunger, moving in the top of the 
steam chest. The maximum reaction on the gov- 
ernor becomes 2% times as great for unbalanced 
as for balanced weights. 

The low pressure cylinder is controlled by only 
one valve, which is made in two parts as above. 
It has a Trick passage* and is provided with 
packing rings on both exhaust sides. 

The air pump is driven by cast-iron rods and 
levers, connected to the cross-head pin of the low 
pressure cylinder, and works noiselessly in spite 
of the rather high number of revolutions. The 
necessary steam is provided by three fire-tube 
boilers with 110 sq. m. (1,184 sq. ft.) heating sur- 
face, one or two of these being in use at a time, 
as required. 

The second and third engines illustrated have 
lately been placed in an extension of the electric 
light and power station at Munich. The original 
station was used for the purpose of street light- 
ing only; it was, however, recently decided to in- 
crease its capacity, and to use the increased 
power for the operation of a street railway. The 
main dimensions of the smaller engines are: Di- 
ameter of high-pressure cylinder,510mm. (20 ins.); 
diameter of low pressure cylinder, 760 mm. (30 
ins.); stroke, 480 mm. (18.9 ins.) with 150 revolu- 
tions per minute. They are vertical compound en- 
gines,having the dynamo coupled directly to the 
main shaft. The main valve of the high-pressure 
cylinder is a balanced slide valve, while the expan- 
sion valve is cylindrical; the low pressure cylin- 
der has a balanced slide valve. The engines work 
at an initial pressure of 9 atmospheres (132 Ibs. 
per sq. in.), and are condensing; they can, how- 
ever at any time, be changed to exhaust into the 
atmosphere. The normal rating is 250 HP., maxi- 


*A passage through the body of the valve which pro- 
vides a double inlet for the steam, making what is com- 
monly known as the Allen valve in America, and as the 
Trick valve in Europe, : 


mum 850 HP. Under normal loading and a steam 
pressure of 9 atmospheres, a consumption of 7.25 
kilos. (16 lbs.) steam per HP. hour with condensa- 
tion, and 12 kilos. (26.5 lbs.) without condensa- 
tion is guaranteed. The diameter of the fly-wheel 
is 2.8 m. (10 ft. 2 ins.) and it weighs about 6,900 
kilos. (15,200 Ibs.). The Hartung spring governor 
acting upon the expansion valve, controls the 
speed with a maximum variation of 1% for a 


change of load of 25%. The coefficient of fluctua- __ 


tion during a uniform loading is 1-250. 

The third engine is also directly coupled to its 
dynamo, and is a vertical triple-expansion engine, 
controlled by a Hartung spring governor; the pis- 
ton valve of the intermediate cylinder has a 
Meyer cut-off, with hand adjustment, and the 
low pressure cylinder has two balanced slide 
valves, as shown in the plan, also adjustable by 
hand. ‘The engines are operated at a pressure of 
12 atmospheres (176 lbs. per sq. in.), and can be 
run as condensing or non-condensing. Their prin- 
cipal dimensions are: Diameter of high-pressure 
cylinder, 490 mm. (19.3 ins.); diameter of mean- 
pressure cylinder, 800 mm. (31.5 ins.); diame- 
ter of low-pressure cylinder, 1,180 mm. (46.5 ins.); 
stroke, 600 mm. (23.6 in.), with 120 revolutions 
per minute. The normal rating is 500 HP., max- 
imum 700 HP. The steam consumption per HP. 
hour is guaranteed at 6.5 kilos. (14.3 Ibs.) and 10 
kilos. (22 lbs.), with or without condensation, re- 
spectively. The diameter of the fly-wheel is 3.5 
m. (11 ft.), and it weighs 8,600 kilos. (18,900 Ibs.). 

Special attention was paid in the Munich en- 
gines, which were designed by Engineer Hammel, 
to making all the principal parts easily accessible. 
Their massive construction will be particularly no- 
ticed, as also the fact of the bed plates being made 
in one piece, and of such a depth as not to require 


the stone foundation to rise above the floor level. - 


The cross-head slides on the smaller engines are 
made plane surfaces to allow for the expansion of 
the two cylinders on a single base-plate. In the 
larger engines the three cylinders are independ- 
ent of each other, and have cylindrical cross-head 
slides. 

The injector condensers are placed below the 
engines; as are also the air pumps, of which 
there is one to each of the compound engines, 
and two for the triple expansion engines; they 
are operated by levers, extending from the crogss- 
heads. 

Three steam boilers provide the necessary 
steam; the heating surface of each boiler is 180 
sq. m. (19,400 sq. ft.), its grate surface 3.7 sq. 
m. (40 sq. ft.). 


The piping is all in duplicate; the diameter of ~ 
‘the pipes at the boilers, and as long as they run 


separately, is 150 mm. (5.9 in.), while they join 
into pipes of 250 mm. (9.8 in.) diameter. Provi- 
sion is made for expansion and contraction at the 
joints and elbows. 
about 187,000 lbs. of water per hour. The feed 
pipes, and the steam pipes for the feed pumps, 
are built in a circuit, so as to make it possible to 
feed either boiler by either pump. 
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LEGAL DECISIONS OF INTEREST TO ENGINEERS. 
The Use of Sand on Track. 


It is for the jury to say whether it was negligence not 
to have had sand on an electric car for stopping in emer- 
gencies, though it was a season when the rails were dry 
and dusty, where the evidence showed that the streets 
had been sprinkled shortly before the accident, and that 
the rails were slippery with thin mud; that in such cases 
the wheels of the car will slide, making it very difficult 
to stop; and that if there had been sand on the car it 
could have been stopped more easily than it was.—Penny 
u Bose Ry. Co. (Sup. Ct. App. Div.), 40 N. Y. Supp. 

ep., 6 


Contributory Negligence of Passenger. 


The Supreme Court of Minnesota holds that where a 
party falls and is injured by reason of getting off the car 
while it is slowing down for the purpose of stopping, he 
cannot recover, as he is guilty of contributory neglig nce,.— 
pore y. St. Paul City Ry. Co., 68 Northwestern Reporter, 


Running a Dummy Engine Backward. 


The running of a dummy engine, says the Supreme Court 
of Alabama, backward at a greater degree of speed than 
that prescribed by the city ordinance is a violation of same, 
though the speed was within the limitation for running 
forward, and it was safer to run backward than forward. 
—Highland Ave. & B, R. Co. v. Sampson, 20 Southern 
Reporter, 566. 


The boilers are supplied with © 
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Negligence of Sub-Contractor. 


Where a street car company, authorized by charter to 
puild a car line, lets a contract for construction to an in- 
dependent contractor, without any agreement as to the 
particular manner in which the work shall be done, it is 
not liable for injuries caused by a wire stretched across 
the road by such contractor in the course of the work.— 
Sanford v. Pawtucket St. Ry. Co. (Sup. Ct. R. I), 35 
Atlantic Rep. 67. 


Power of Railways to Adjust their Rates. 


Subject to the two leading prohibitions, that their 
charges shall not be unjust or unreasonable, and that they 
shall not unjustly discriminate so as to give undue pref- 
erence or disadvantage, the laws of the United States 
leaves common carriers, as they were at common law, 
free to make special contracts looking to the increase of 
their business, to classify their traffic, to adjust and ap- 
portion their rates so as to meet the necessities of com- 
merce, and, generally, to manage their important interests 
upon the same principles as are regarded ‘sound and 
ee ei = me Me enee puree ace Shere ate Commerce 

ssion vy. Ala. and Ry. Co. (U. S. Cir. Ct. App.), 
74 Federal Reporter, 715. z : Pao 


Mining: Rule of Safe Place. 


The United States Circuit Court of Appeals recently 
said: It is a positive duty which the owner of a mine 
owes to his employees, after the mine is opened and tim- 
bered, to use reasonable care and diligence to see that 
the timbers are properly set, and to keep them in proper 
condition and repair, and for this purpose to provide a 
competent mine boss or foreman, to make timely in- 
spection of the timbers, walls, and roof of the mine. 
Re eo. Coal & Mining Co. v. Ingraham, 70 Fea, 

ca i 
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CIVIL SERVICE EXAMINATIONS for engineering posi- 
tions will be held shortly in New York and Washington. 
On Thursday, Oct. 22, the New York City Civil Service 
Commission will hold an examination for Building In- 
spectors, who must be either ‘“‘architects, civil engineers, 
masons, carpenters or iron workers who shall have served 
at least ten years as such.’’ On Friday, Oct. 23, an ex- 
amination will be held for Inspectors of Iron and Steel, 
who are required to have had ten years’ experience. Ap- 
plications for these examinations may be procured from 
S. William Briscoe, Secretary of the Civil Service Commis- 
sion, New Criminal Court Building, New York city. On 
Oct. 28, 29, 30 and 31 the U. S. Civil Service Com- 
mission, Washington, D. C., will hold examinations for 
positions in the office of the Supervising Architect, Treas- 
ury Department, as follows: Senior architectural drafts- 
man (6 years’ experience required, salary $1,600 to $2,000 
per year); architectural draftsman (4 years, $1,200 to 
$1,400); junior architectural draftsman (no experience, 
$600 to $1,000); structural iron draftsman (2 years, $1,600); 
heating and ventilating draftsman (2 years, $1,200); com- 
puter (no experience, $1,200 to $1,800). Applicants must 
file with their applications certificates or letters from 
present or former employers to show that they have had 
the required practical office experience with some reputa- 
ble firm of architects or engineers. 


oe 


THE EIGHT-HOUR LAW lately brought about an ab- 
surd suit in Providence, R. I., in connection with the gov- 
ernment work on the new mortar battery at Fort Adams. 
The contractor for that work was sued by the Newport 
Trades Council for working men nine hours a day, and 
thus violating the United States Statute prohibiting gov- 
ernment contractors from working weir men more than 
eight hours per day. In the trial pefore U. S. Commis- 
sioner Blodgett, the charge was admitted in the case of 
the men named; but it was shown that it was an emer- 
gency case caused by springs breaking out in the foun- 
dation excavation. It was also pointed out that the stat- 
ute provided that the law was not to apply in such cases, 
and the complaint was dismissed upon the ground that 
there was no proof of wilful intent to disregard the law, 
and because the time clause in the contract required ex- 
traordinary activity on the part of the contractor, 


A METEOROGRAPHIC KITE was sent to an altitude of 
9,385 ft. above sea level, at the Blue Hill Observatory on 
Oct. 8, thus breaking all previous kite altitude records. 
This “kite’’ was made up of seven Eddy and two Hargrave 
kites, from 6 to 9 ft. in diameter, exerting a pull of from 
50 to 95 Ibs. upon the piano-wire employed. More than 
three miles of wire were paid out. The kites carried a 
meteorograph making its record in ink. This record 
showed a temperature of 46° F. at the ground and 20° F. 
at an altitude of 8,750 ft. The kites remained at an alti- 
tude of over one mile for three hours. 

Peed es Hk 3 BY 

THE PEARY ARCTIC EXPEDITION has returned to 
North Sydney, N. B., from its summer trip. The party 
was made up of representatives from Cornell University, 
the U. S. Coast Survey and the Massachusetts Institute 
of Technology. They bring back valuable botanical and 
other collections, and the U. S. Coast Survey party made 
a series of pendulum and magnetic observations. 
Lieut. Peary, who returns with the party, writes to the 
New York “Sun” that the result of the Nansen and Jack- 
son expeditions proves that Greenland is the only land 
base for an expedition to the North Pole, and he outlines 
a proposed line of advance towards that point. He says 
that Lockwood and himself sighted the most northerly 
land known, extending certainly to 84° or 85° North. 
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Lieut. Peary proposes to organize another Arctic expedi- 
tion next season, associating with him the leading Ameri- 
can geological and archaeological societies. In his ab- 
sence the interior tableland of Greenland, traversed by 
him, has been named Peary’s Land, by the American and 
European geographical societies. 


A NEW ARMOR STEEL has been invented by Samuel 
Maxim, a brother of Hiram Maxim, of machine-gun fame. 
Mr. Maxim, according to the Philadelphia ‘‘Record,”’ 
claims to haye simplified the process of manufacturing 
the famed Wootz steel of India, still made by laborious 
crucible methods in that country. He submits speci- 
mens which are said to cut glass with ease and says he 
can, by his process, much increase the resistance of 
armor plate while greatly reducing the thickness and 
weight. 

ast ete 3 

THE WALRAND-LEGENISEL STEEL PROCESS is 
meeting with considerable success in Europe, according to 
a paper read by Mr. George J. Snelus at the recent meet- 
ing of the Iron and Steel Institute of Great Britain. It 
has been adopted by two firms in France, two in Ger- 
many, two in St. Petersburg, Russia, one in Spain and 
one in Glasgow, Scotland, one in Erith, England (Fraser 
& Chalmers) and one in the United States (Potter & Hollis, 
Chicago). The size of the converters range from 350 kilos 
to 1 ton. The principal field for the process is for steel 
castings, which are made solid and very true to pattern, 
the melted metal being unusually fluid. It is also appli- 
cable to the manufacture of special steels which are re- 
quired in smaller quantities than can be conveniently 
produced in the ordinary converter or in the open-hearth. 
A description of the process was given in our issue of 
March 19, 1896. It differs from the ordinary Bessemer 
process in the addition of ferro-silicon to the metal in the 
converter at approximately the time of flame-drop, and 
making an after-blow. The rapid combustion of the sil.con 
raises the temperature most notably, and finishes the pro- 
cess by burning silicon to a solid (slag) instead of carbon 


to a gas. 
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THE SELECTION OF THE SAVAGE RIFLE by the 
New York state commission appointed to test guns pre- 
sented by different manufacturers and to report which one 
was the best for the use of the state militia, has led to a 
protest by the Winchester Arms Co., of New Haven, Conn., 
one of the rivals of the Savage Gun Co. A hearing of 
the protest and of the reply was held by Governor Morton 
on Oct. 7, and his decision in the matter is reserved. 
Statements have been made in the daily papers that collu- 
sion between the Savage Gun Co. and some members of 
the commission was charged, but in the argument before 
the Governor by Gen. Tracy, representing the Winchester 
Arms Co., he expressly disclaimed any such charge, and 
claimed only that the commission was not composed of 
either trained army officers or gun experts, and that the 
commissioners were not competent judges of firearms. 


A HEAVY EXPRESS ENGINE of the Columbia type 
has been built by the Baldwin Locomotive Works, of Phila- 
delphia, Pa., for the “‘Black Diamond” express of the Le- 
high Valley R. R., the engine having been designed by 
Mr. S.. Higgins, Superintendent of Motive Power of that 
road. The engine has four driving wheels (the rear pair 
being the main drivers), a four-wheel leading truck and 
a pair of trailing wheels. It has the Wootten firebox, 
cast-steel driving wheel centers, steel engine and tender 
wheels, rods of I-section, metallic packing, and all the 
latest improvements in boiler fittings, etc. The boiler 
jacket is of steel, painted black. The general dimensions 
are as follows: 

Driving wheels (4) ...---- 
Truck wheels (4) «..---e+-ee+e2? 
Trailing wheels (2) 
Tender wheels (8) 
Driving axle journals..... .-++ ++> 


Wheelbase, driving...... »-+++> 
Wheelbase, total...... 


6 ft. 4 ins. 
A tle | tlie 


a ee if) “ce 


Be Aes 12.18 ft. 0 ins. 


Weight on driving wheels.... --+++++ssrrrrs 81,800 lbs, 
4 ON GtEUCK de saan neo sie ss 089 0.0.5 29,100 + 
a on trailing wheels.... ..-+-++r+see: 30,050 : 
bs total of engire...... -+++ +++ ..+- 140,950 * 
oa EOL ON ai crolileilele elle aretosre'n wm slele'ere eee a ¥e 85,000 * 
Cylinders... .seeevee seeee eevee . 19 x 26 ins. 
Steam ports... ..eeeesseeeees Rear afais of e¥al psnietere 13x19 * 


Boiler pressure... 


length..... 

Firebox (radial stay y 

a width..... aad ite 

a depth, front and back... . 
Grate area..... ul 
Heating surface, “ 

gS cy firebox.... 148.98 ‘* 

< Ce NOEL Man cect see eee 2: ABOiZ2 SO U88 


a 2,2: 
Smokestack (taper), height of top from rail. .14 ft. 10 ins. 
Capacity of tender tan of 
Brake fittings........ Westinghouse driving-wheel brake. 


— se ve 


THE SIBERIAN RAILWAY may be built across North- 
ern Manchuria, according to a Pekin cable despatch, 
which states that the Chinese government has granted 
right of way under the condition that China can purchase 
this line 30 years after completion. The same despatch 
says that permission to build a branch line across South- 
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ern Manchuria was refused by the Chinese. The original 
location of the Trans-Siberian railway departed from the 
present line at Lake Baikal and cut across Northern Man- 
churia, directly to Vladivostock, instead of following the 
more northerly and crooked Amoor River. The saving in 
distance by the southern line would be about 500 miles 
between Lake Baikal and Vladivostock. This is apparent- 
ly the right of way referred to as granted. What Russia 
wants, and will doubtless somehow obtain in the near 
future, is a branch from this line, at about Petung, south 
to the Gulf of Pechili, and to a port open at all seasons. 
The distance from Petung to Port Arthur is only about 
500 miles, or about 150 miles more than from that point 
to Vladivostock. This is doubtless the branch through 
Southern Manchuria which the Chinese refuse, for the 
present. 
ose hee a 

THE TENNESSEE CENTENNIAL EXHIBITION, which 
is to be held in Nashville from May 1 to Noy. 1, 1897, has 
opened an Eastern headquarters at No. 229 Broadway, New 
York, under the direction of Mr. Algar M. Wheeler, Com- 
missioner for the Eastern States, where intending exhib- 
itors may obtain all necessary information, A handsome 
illustrated circular has been printed by the management, 
giving views and descriptions of the buildings, and the 
“Centennial News Bulletin,’ a finely printed four-page 
sheet, is issued regularly from Nashville by Mr. Leland 
Rankin, chief of the Bureau of Promotion and Publicity. 
The illustrations in the ‘‘News’’ of Sept. 10 show the con- 
dition at that date of a number of the principal buildings. 
From the appearances of the photographs we snould judge 
it likely that the promise made by the management to 
the effect that all the buildings will be completed three 
months before the opening day will be kept. The exterior 
of some of the buildings is practically completed already. 
The most remarkable building of the exhibition will be 
the Fine Arts Building, which is a reproduction of the 
Parthenon in Athens. It will occupy the ‘‘Acropolis’’ of 
the exhibition, and the other buildings will be grouped 
around it. 


= 

THE NEW MOGUL FREIGHT LOCOMOTIVES built 
by the Schenectady Locomotive Works, Schenectady, N. 
Y., for the New York, New Haven & Hartford R. R., 
are particularly noticeable for the great length of cylinder 
stroke (28 ins.) and the great boiler capacity, the huge 
wagon-top end extending nearly to the smokebox. The 
general dimensions are as follows: 


Driving wheels....... 
Truck wheels........ 
Driving axle journals...... 
Driving wheel base.... 

Total wheel base... 
Weight on drivers.. eee a 
Weight, total. ..... s.0-0.-- «sens 
Cylinders... 
Steam ports. ...... eseeee 
Exhaust ports...... 


Sayan tats 9x 12 ins. 
Sinelay 15 ft. 2 ins. 


Boiler, diameter of first ring.... 
Boiler pressure..... s-+-++ esereeres 190 lbs 
Firebox, length....... ..+++- Sho Satan i 
ss UTC G betes dvervis) wyntajbiai Ai'é-01cs) bs ei ecel aie SORE ee 
Grater arediceaa: cise sei eeieiass fe sis eh vibrermie* ° 30.22 sq. ft 
Tubes; number, 312; diameter.....- .--++++sre sans 2 ins 
se LOTS tS a slle cs oe aaisls eteiere sleoias eases Bee - Pte. Ones 
Heating surface, tubes...... . 1,946.72 sq. ft. 
se Le firebox... Ere PO ree ae 
‘3 by total.. ME Ms UL LEON 
Capacity of tender tank......++-++sereeeers 4,500 gallons. 
Capacity of cOal SPpace...... seeeee ee eeeees 2U,UU0 ibs. 


AN ELECTRICAL OSCILLATOR has just been pat- 
ented by Nikola Tesla for transforming either direct or 
alternating currents into electrical vibrations of very high 
frequency. A number of inventors have been at work 
along this line chiefly because a high frequency current 
is believed to be the main requirement necessary to make 
vacuum tubes of practical use in electric lighting. There 
are also other uses to which a successful high frequency 
machine can be put, such as the production of ozone and 
of Roentgen phenomena, and all purposes for which @ 
Ruhmkorff coil is now employed. The “Blectrical Re- 
view” publishes an interview with Mr. Tesla in which he 
states that the invention is for use with ordinary electric 
lighting circuits and that the machine is simple in con- 
struction and can be manufactured at small cost. 

A NEW CLASSIFICATION OF THE EARTH’S SUR- 
face has been devised by Prof. Hermann Wagner, of 
Gottingen, one of the most prominent of the geographers 
of Germany. He divides the total area of the surface of 
the globe, above and below sea level, into five regions, 
which may be tabulated as follows, using sea level as the 
datum: 


gee 8 
aon $8 
; aw 8Oe 
Regions. From. To. a a2 13" 0 
aa 5Sa 
e¥) 
Culminating, above.... +3280 ...... 7.200 6. 
Continental plateau.... +3280 — 656 +4 800 28.3 
Continental slope...... .— 656 — 7544 — 4300 9. 
Oceanic plateau....... . — 7544 —16.400 —13.500 57.3 
Depressed area, below. .....- — 16.400 —20.000 3 


He places the mean elevation of the earth’s crust at 
a depth of 7,500 ft. below the actual sea level; and he fig- 
ures that of the total area land occupies 28.3% and the 
sea 71.7%; or a ratio of 1 land to 2.54 water. 
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STEEL PORTABLE VOTING BOOTHS have been used 
in New York city for the last three years. They are 
owned by the Buffalo Steel House Co, and rented for $90 
per annum; the company has to move and store the 
houses, keep them clean and to do all the heating and 
lighting. These booths measure 12 x 28 ft., weigh about 
3,000 lbs. each, and have six voting compartments with 
all the necessary room for transacting business. They 
replace the old wooden booths and have given general 


satisfaction. 
————————-* 


A SAMPLE WAREHOUSE, for exhibiting American 
products of various kinds, is to be opened at Caracas, 
Venezuela, under the auspices of the National Association 
of Manufacturers of the United States. The concession 
obtained from the Venezuelan government permits the 
entry of goods for exhibit free of duty, with the dues to 
be paid only in case of actual sale. The Association, 
with its headquarters at 1751 North Fourth St., Phila- 
delphia, issues a circular of information describing the 
building proposed for the permanent exhibition, with a 
plan of the spaces allotted for goods; and this circular 
also briefly sets forth the population, area and products 
of Venezuela, and the possibilities of trade with that 
country. 


eR Sed Te ea 

THE SMOKE NUISANCE is now being attacked by the 
eities of Buffalo and Kansas City. In Buffalo the alder- 
men passed an ordinance which the mayor has vetoed 
on the ground that it is not effective for the purpose for 
which it is framed, and that it will put undue burdens 
upon manufacturers. He recommends that a new ordi- 
nance be framed which will better meet the require- 
ments of the situation. In Kansas City the matter is 
being taken hold of by a ‘‘Smoke Abatement Associa- 
tion,’’ which has framed an ordinance for consideration 
by the city council. It is modeled after the one now in 
operation in St. Louis, which has proved to be very effi- 
cacious in diminishing the smoke from large chimneys. 

Sek eee 

THE PRODUCTION OF COAL IN OHIO in the year 
1895, according to the annual report of Hon. R. M. Hasel- 
tine, Inspector of Mines, showed a substantial increase 
over that of 1894. The report gives the year’s production 
as 13,683,879 tons, an increase over the preceding year 
of 1,773,660 tons. The increase in lump coal is 1,349,231 
tons; in nut coal 113,755, and in pea and slack 310,674 
tons. The unusual percentage of gain in lump coal is 
ascribed to the increased use of mining machines and the 
adoption of improved methods in mining. Of the year’s 
production, 8,120,456 tons were mined by machinery, an 
increase of 564,990 tons as compared with 1894. 

The average time worked is given at 156 days as against 
132 days during the preceding year. Four hundred and 
forty-seven hands were employed in operating the ma- 
chines and 3,374 hands in blasting down and loading the 
coal after it has been undermined by the machines. 

There are 1,187 mines in the State—424 employ ten men 
and upward and 763 employ a less number. Of the en- 
tire number of mines, 1,097 were in operation during the 
year. The number of persons that found employment in 
and about the mines during the year was 22,416 miners 
and 6,582 day hands, as against 25,163 miners and 6,330 
day hands during 1894. Deducting from the whole num- 
ber of miners employed those who were engaged in oper- 
ating mining machines, there were 18,645 miners em- 
ployed as pick miners, a decrease of 3,863 as compared 
with 1894. 
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A TEXT BOOK ON SHADES AND SHADOWS AND 
PERSPECTIVH.—Prepared for the use of Students in 
Technical Schools. By John E. Hill, M. S., M. C. E., 
Associate Professor of Civil Engineering, Brown Uni- 
versity. Second edition, revised and enlarged. New 
York, John Wiley & Sons; London, Chapman & Hall, 
Ltd. 1896. S8vo; cloth; pp. 101, with 12 folding plates. 


te 


This text book is designed to furnish a short course in 
shades and shadows, and one-plane perspective, for stu- 
dents who have studied the elements of descriptive geom- 
etry. Prominence is given to the fact that the subjects 
treated are branches or applications of descriptive geom- 
etry, and follow that subject in logicar sequence. For this 
second edition the book has been thoroughly revised and 
in the main re-written. We believe it will be found a very 
satisfactory text book for technical schools. The author’s 
style of treatment is very clear and concise, and the 52 
illustrations in the folding plates are well executed. 
WEALTH AND PROGRESS OF NEW SOUTH WALES, 

1894.—_By T. A. Coghlan, Government Statistician. 
Highth Issue. Sydney, N. S. W., Charles Pctter, Gcy- 
ernment Printer. 8vo.; 1,021 pp. 

This document briefly sketches the history, physical 
geography, geology, fauna and flora, and the political, 
financial and commercial growth of New South Wales. 
The list of contents also covers. mineral, agriculturai, 
industrial and educational statistics, together with much 
other matter relating to progress of this section of the 
world. The period covered by the tables is limited to ten 
years; but the reader is referred to the ‘‘Statistical Reg- 
ister’’ for more detailed figures, 


MATHEMATICAL TABLES,—Consisting of Logarithms. cf 
Numbers, 1 to 10,800, trigometrical, nautical and other 
tables. Edited by James Pryde, F. E. I. S. New Edi- 
hye New York, D. van Nostrand Co. 8vo.; 454 pp. 


This edition is greatly enlarged and the tables of logar- 
ithms of numbers, logarithmic sines, tangerts and se- 
cants, and those of natural sines, cosines, versed sines and 
chords, tangents and cotangents, secants and cosecants, 
and of circular arcs, have been carried to seven decimal 
places and rearranged so as to be more convenient for 
use. The greatest care has been observed in making these 
tables accurate, and to secure this end they have been co!- 
lated with six of the best sets of tables known. The price 
remains the same as for the old edition. 


JA DICTIONARY OF GEOGRAPHIC POSITIONS.—Bulletin 


No. 128, U. S. Geological Survey. By Henry Gannett, 
Chief Topographer, Washington, D. C., Department of 
Pete U. S. Geological Survey. S8vo.; 183 pp. 
$0.15. 


This will be found an exceedingly usetul book of refer- 
ence to many engineers and land surveyors. For some 
years past the Division of Topography in the U. S. Geologi- 
cal Survey has been engaged in compiling positions de- 
termined within the United States which are believed to 
be sufficiently accurate for use in preparing its maps. It 
is placed before the public at the very modest price stated, 
and the list covers nearly 10,000 positions, with the lati- 
tude and longitude expressed to huuaredths of a second, 
together with the authority. These positions are arranged 
by states, and within states by ‘“‘square degrees,’’ or the 
quadrilateral limited by consecutive parallels and meri- 
dians. But an alphabetical index covering all the posi- 
tions noted enables any one to readily find those marked. 
A short sketch of the several authorities used in the com- 
pilating of the list is given. A dictionary of altitudes has 
also been compiled by Mr. Gannett, and is issued as Bulle- 
tin No. 76, and sold for 25 cents by the Geological Survey. 


DES INGENIEURS TASCHENBUCH.—Herausgegeben 
vom Akademischen Verein ‘‘Huette.’’ 16th edition. 
Berlin, 1896. Wilhelm Ernst & Sohn. 2 vols., 7x 4% 
ins.; pp. 984 and 618. Price in Germany, bound in 
leather, 16 marks — $4. 


The standard German engineers’ ‘‘pocket-book’’ has now 
grown too large for one pocket, and it has been divided 
into two volumes. ‘‘Huette’’ differs from the American 
engineers’ pocket-books, not only in being larger, but in 
its methods of treatment. It devotes considerable space 
to descriptions of apparatus, the chapter on steam boilers, 
for instance, covering 103 pages, and including cuts of all 
the principal styles used in Germany. It is less elemen- 
tary than the American books, assuming a considerable 
amount of mathematical knowledge on the part of the 
user. The subject of mechanics begins with velocity and 
acceleration, instead of with force, and equations involv- 
ing a knowledge of the differential calculus are employed 
in its discussion. The second volume is chiefly devoted to 
engineering practice in the departments of railways, build- 
ings, bridges, steam vessels, furnaces, flour mills, paper 
making, etc. The work is an invaluable reference book 
to any engineer who has an acquaintance with the Ger- 
man language. 


UNIVERSAL DIRECTORY OF RAILWAY OFFICIALS, 
1896.—Compiled from Official Sources by S. Richard- 
son Blundstone, Editor of the ‘‘Railway Enginecr.” 
Directory Publishing Co,, 8 Catharine St., Strand, 
London, England. Cloth; 8vo.; pp. 375; 10 shillings 
($2.50). 

This is the second edition of the directory which was 
reviewed in our issue of Noy. 28, 1895, and it is stated 
that about 150 railways and 32 pages of matter have been 
added in this edition. Some of the omissions and inac- 
curacies noted in the review of the former edition reap- 
pear now, Colombia being credited only with the Girardot 
Ry., and no mention being made of the newer and more 
important lines. Even the Panama Railway is again 
omitted. One of the weak points in this, as in the first 
edition, is the treatment of the railways of the United 
States, and it is difficult to understand what system of 
Selection has been employed, several small lines being 
included, to the exclusion of some of the great trunk 
dines. It also mixes up the Knoxville & Ohio (65 miles) 
with the Southern Ry. (4,649 miles), by which it-is leased, 
and gives the former little line a long list of officers of 
the latter line.. These defects are doubtless due to a lack 
of knowledge of the railway systems of this country, but 
they greatly detract from the usefulness of the work, in 
fact the directory of American railway officers would be 
of little use in this country, where several much cheaper 
and far more complete and accurate directories are regu- 
larly issued. The information respecting the railways 
of Great Britain, the British colonies and European 
countries is naturally pretty complete, and in the whole 
the book is probably as complete and accurate as could 
be expected, with the exception of the United States sec- 
tion, the’ omissions in which are glaring and inexcusable. 
The volume is well and clearly printed on a good quality 
of paper (though the arrangement and type are somewhat 
confused in style), and it is strongly and compactly bound. 


IRON MAKING IN ALABAMA.—By William B. Phillips, 
Ph. D. Published by the Alabama Geological Survey, 
Eugene Allen Smith, Ph. D., Director, Montgomery, 
Ala. 1896. Pamph.; 8vo.; pp. 164. ; 

The development of iron making in Alabama in the 


ten vears from 1880 to 1890 was one of the most remarka- 


ble events in the history of the iron trade. Not less re- 
markable has been the progress of the last three years in 
cheapening the cost of production to such a point that 
it has been possible when freight rates were favorable to 


ship a portion, although a small one, of the product of s 


the state to England and other foreign countries to com- 
pete with English iron. The pamphlet before us was 


written by Dr. Phillips for distribution by the Geological — 


Survey, and it gives a very complete account of the 
present status of the industry chiefly from the standpoint 
of the miner of the raw materials used in iron making. 
The growth of the manufacture of coke pig iron in the 
state is well shown in the following figures: Tons of 
2,240 lbs.—1876, 1,262 tons; 1880, 35,232 tons; 1885, 133,- 
808 tons; 1890, 718,383 tons; 1892, 835,840 tons; 1894, 
556,814 tons; 1895, 835,851 tons. The production is now 
about 10% of the total iron production of the United 
States. The pamphlet is largely devoted to a description 
of the ores, fuels and fluxes found in the state, then 
follows: a directory of the furnaces, rolling mills, ete., 
with a brief description of each, and a number of short 
papers by different writers on the grading of Southern pig 
iron, the market for Alabama pig, etc. The papers on the 
grading of pig iron should be read by all who are inter- 
ested in the purchase or use of pig irons for foundry pur- 
poses. Dr. Phillips shows clearly the troubles which arise 
from the present method of having eleven different grades 
for Southern pig irons, and recommends that they be 
reduced to six, having chemical analyses as follows: 


; , Silicon. Combined Carbon. Sulphur. 
Silvery irons.. .. 5 to6 0.10 to 0.80 0.01 to 0.04 
Soft irons.. i to 5 0.20 to 0.60 0.01 to 0.05 
Foundry irons .. 2 to3 0.30 to 0.90 0.01 to 0.07 
Grayeforgey.. ie iss tow 0.40 to 1.25 0.04 to 0.09 
Mottled. . 2s OG) tom 0.50 to 1.80 0.06 to 0.11 
White.. ... .... 0.1 to 0.6 1.00 to 2.50 0.08. to 0.80 


He strongly favors, of course, the grading of irons by 
analysis and condemns the old method of grading by 
fracture, 1 


METALLIC STRUCTURES, CORROSION AND FOULING 
AND THEIR PREVENTION.—A Practical Aid-Book to 
the Safety of Works in Iron and Steel, and of Ships; 
and to the Selection of Paints for Them. By John 
had sous aims Inst. C. E. London, BE. & F. N. 

pon; New York, Spon & Chamberlain. 12: as i 

374. $3.50. ne a 

The author appears to be a professional book-maker 
rather than an engineer. The title page gives the names 
of five other books which he has written, one of which 
has a rather taking title, “Scamping Tricks and Odd 
Knowledge Occasionally Practised upon Public Works;” 
the others being on earthwork slips, concrete, cylinder 
bridge piers, and foundations. What special qualification 
the author has for writing a book on the subject of corro- 
sion is not apparent, except in the following note from 
the preface. 

The author, having had his attention specially directed 
during many years, to the subject of corrosion and foul- 
ing and their prevention, has placed his experiences on 
record, and that of others in all parts of the world, to 
whom he offers his acknowledgments, and also to the 
editors of the various technical journals mentioned, 

From an examination of the book itself it would appear 
that the author’s method of book-making is to have a 
box or drawer into which for several years he puts elip- 
pings or notes of the subject upon which it is his inten- 
tion to write, and then in due time to arrange the matter 
into shape for publication in the best way that he can, 
with the least labor possible in studying the subject or in 
arranging the matter in logical and literary form. ‘There 
is a “long-felt want’? for a good book on the subject of 
corrosion; the author has recognized the want, and at- 
tempts to fill it with a ‘‘pot-boiler.’”’ Of course the book 
contains a great quantity of useful information, clipped 
from various sources, but the useful matter is so hidden 
amongst a mass of imperfectly digested, if not useless, 
stuff that a great effort is required to find it. For in- 
stance, in searching to find what is the author’s opinion 
on the subject of the relative corrosibility of different 
grades of wrought iron, on page 31, we find: A 

The greater the purity, homogeneousness and freedom 
from foreign matters of the metal, other conditions being 
similar and in accordance with specified requirements 
relating to strength, the less will be the corrosion. 

On p. 34 we find what appears to be a contradiction of 
the above: 

Hard and crystalline irons are generally considered to 
be less oxidable than ductile or fibrous irons. 

The following sentences, also from p. 34, are examples 
of the characteristic style of the author: 

In steel, uniformity can be approached more than in 
iron; however, the cinder in iron and the scale of steel 
are different. The former is a dielectric glassy substance 
and has no corrosive influence, while the scale produced 
in rolling steel has a very deteriorating effect, as it is a 
magnetic oxide negative to the steel, and therefore cor- 
rosion is rapid, as also if such scale is rolled into steel 
plates. Professor Kick, of Prague, after many experi- 
ments, which he only regards as indicating the probable 
general rule, not as proving it, with nitric, sulphuric and 
hydrochloric acids and their cerubinations, with mordants 
composed of the salts of copper, etc., found that soft and 
fibrous iron of good quality, also fine grained iron, when 
attacked by the acid, is uniformly so, and with a limited 
elimination of the carbon, the surface retaining a dull lus- 
tre, a few incised specks and cinder-like holes being only 


observable. Coarse-grained iron and hot-short iron were 
found to be more powerfully attacked. 
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THE AMERICAN TRANS-CONTINENTAL ARC, as 
surveyed by the U. S. Coast and Geodetic Survey, has 
been completed. It lies along the 39th parallel, north 
latitude, and extends from a point near Cape May, on 
the Atlantic, to a point above San Francisco, on the Pa- 
cific coast. According to the measurements made the dis- 
‘tance, reduced to sea-level, is 2,625.8 miles; and from 
these measurements the radius of the 39th parallel is yet 
to be determined. While this survey has cost about $1,- 
000,000 in the aggregate, the longest base-line heretofore 
run is that across India, about 1,000 miles long. As com- 
pared with the radius of the 39th parallel, as given by 
Bessel, of Germany, this are as measured is 111 ft. in 
error; and according to the figures of Andrew Clarke, of 
Glasgow University, it is 98% ft. in error. But the 
Bureau claims that these variations are due to errors in 
previously established standards. 

GOMPRESSED AIR FOR OPERATING WAR-SHIPS is 
an innovation; but the U. S. Monitor ‘‘Terror’’ is so 
equipped and is said to be the only war-ship in the world 
that uses this power for turning its turrets, working 
the guns and steering the ship. Compressed air has been 
substituted for steam, or hydraulic power, because a leak 
in the pipes is not dangerous, and no exhaust pipes are 
required, as with both of the others. The “Terror” has 
two air-compressing engines, which can, singly or to- 
gether, supply sufficient air at a pressure of 125 Ibs. per 
sq. in. to operate both turrets. The air is carried to 
engines in each turret having 8-in. cylinders and 14-in. 
stroke, of about 40 HP. each. The shell-hoist is operated 
by another pneumatic cylinder, and the ramming is 
done by the same power. Compressed air also elevates or 
depresses the gun, and two pneumatic cylinders control 
the recoil. A similar engine is connected with the steer- 
ing-gear, though a 5 HP. electric engine is also fitted for 
the same purpose. The ‘“‘Terror’’ has passed her trial 
stage and the machinery operated by the compressed 
air has been found to work satisfactorily. 


> 

THE USE OF ELECTRICITY ON THE “FRAM,”’ Nan- 
sen’s exploring ship, is noted by the “Blektroteknish 
Tideskuft,’’ of Christiania. The dynamo was operated by a 
windmill and every puff of wind was utilized to load the 
accumulators. The current generated was used for in- 
candescent and arc-lamps, and for firing the mining shots 
in clearing the ‘‘Fram’’ from ice. In extremely cold 
weather the solution used in connection with the accumu- 
lators froze solid, but the acid-blended ice was still useful 
in operating the accumulators and the cells were used un- 
til the cog-gearing in the windmill wore out. 

eg 

THE WAR DEPARTMENT ESTIMATES, for the next 
fiscal year aggregate $52,875,638. The chief items in 
this estimate are as follows: Pay of army, $13,522,880; 
army subsistence, $1,659,837; quarter-masters’ supplies, 
$2,200,000; army transportations, $2,500,000; clothing, $1,- 
100,000; ordnance department, $1,131,000; military posts, 
national cemeteries and national parks, $1,558,380; na- 
tional soldiers’ homes, $3,448,214; rivers and harbors, 
$5,349,000. In regard to coast-defences, Secretary La- 
mont reports as follows: Within the last four years, 17 
out of 21 12-in. emplacements, 55 out of 60 10-in. emplace- 
ments, 20 out of 25 8-in. emplacements, 14 out of 16 


rapid-fire gun emplacements, and 92 out of 156 12-in. 
mortar emplacements, have been entirely provided for; 
while much work has also been done in the same time 
on those previously provided for. As nearly as can be 
gathered from the report, the government has now com- 
pleted, or under construction, 71 12-in., 112 10-in. and 88 
8-in. modern breech-loading rifled guns, and 109 12-in. 
rifled mortars, besides smaller guns. The all important 
question of gun-carriages has been practically | settled 
and disappearing and non-disappearing carriages of an ac- 
ceptable type are being furnished. 
oe bs : 

A SWORD FISH pierced 13 ins. of Oregon pine, form- 
ing part of the bull of the brigantine ‘‘Irmgard,’’ on the 
late passage of that ship from Honolulu with a cargo of 
sugar. The sword passed through the 5-in. planking on 
the port bow and the 8-in. skin planking behind it, pro- 
truding 1 in. into the hold of the vessel. The planks were 
split for about 1 ft. each way, causing a leak. We give 
the above on the authority of the San Francisco ‘‘Ex- 
aminer.”’ 


——_—_oe—______- = 

STEEL FERRY-BOATS, with twin-screws at both ends, 
are being built for the Pennsylvania R. R., to ply on the 
North River, from Jersey City to 23d St., New York 
city. The first of these boats, the ‘‘Pittsburgh,’’ was 
launched from the Cramp shipyard on Oct. 17. The 
dimensions are—length over all, 206 ft, and 184 ft. between 
rudder-posts; moulded beam, 46 ft., and over guards, 65 
ft.: average depth of hold, 15 ft. The hulls are made of 
steel with water-tight compartments, and there are two 
3-cylinder compound engines with cylinders of 20, 32 and 
32 ins. diameter and 24-in. stroke. Each engine will 
operate two screws 8 ft. 3 ins. in diameter on a continu- 
ous shaft. Water-tube boilers are used, with a working 
pressure of 200 lbs. A sister boat, the ‘‘St. Louis,’’ will 
soon be launched from the yard of B. Hillman & Co., in 
Philadelphia. 


pea’... 

THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was a head collision of passenger trains on the 
Florida Central & Peninsular R. R., at Swansea, Ga., 
Oct. 14. The southbound train had orders to pass the 
northbound train at Swansea, but the engineman read 
this as Sweden, a station ‘30 miles beyond. When the 
conductor found the train was running past Swansea he 
started to signal the engineman, but just at that time the 
collision occurred. Both engines were wrecked and the com- 
bination mail and baggage car of the southbound train was 
overturned and set on fire. The baggage master and mail 
clerk were burned to death and a brakeman who was 
crushed between the cars was also burned to death.—— 
In a collision between a locomotive and an electric car at 
Hazleton, Pa., Oct. 14, three men were killed and nearly 
30 injured, some fatally. 


5s 
THE LOSS OF THE STEAMER “ARAGO”’ occurred 
Oct. 20 at the entrance to the harbor of Coos Bay, Ore- 
gon, during a heavy fog, and 12 persons (passengers and 
crew) were drowned. The vessel was owned by the Ore- 
gon Coal & Navigation Co., and was a steel steamer built 
by the Union Works, of San Francisco. It was 200 ft. 
long, 80 ft. beam, 16 ft. deep, of 947 tons gross tonnage. 
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THE FALL OF A CONCRETS DOME ROOF at the 
University of Virginia, Charlottesville, Va., on Oct. 19, re- 
sulted in the death of two men and the serious injuring 
of three others. The roof was a new one and: the men 
were removing the falsework. 
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THE COLLAPSE OF A BRIDGE under a 15-ton steam 
roller occurred Oct. 14 at Watertown, N. Y. The engine 
was crossing the Knowlton bridge over Black River, 
when the bridge broke and the engine fell 30 ft. to the 
ground below, killing the engineman. 
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THE FLOOD PROTECTION DIKE at Corning, N. Y., 
has proved its efficiency during the recent freshet in the 
Chemung River. There were three unfinished places in the 
cike, but the Ferguson Contracting Co. kept gangs of men 
at work all night to fill the gaps. It is said that this is 
the first time that the Fifth Ward has not been flooded in 
t:me of high water. 


EXCESSIVE SPEED OF ELECTRIC CARS is causing 
trouble at Hartford, Conn., and the Hartford Street Ry. 
Co. has been notified of the following results of an in- 
vestigation made by Mr. A. W. Gilbert, City Electrician: 
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THE BOSTON SUBWAY is to be leased to the West End 
Street Ry. Co., at an annual rental of 4.75% on its cost, 
which is not to exceed $7,000,000, the lease extending for 
20 years. As the city pays a considerably less rate of 


interest (between 3 and 314%) the difference between 
rentals and interest charges will constitute a sinking fund 
which will eventually pay off the capital borrowed by the 
city for the subway construction. 2 
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THE POWER OF LABOR UNIONS over public officials 
has recently been shown in Detroit. The board of super- 
visors is abcut to erect a new county building, and it re- 
ceived a letter from Mr. Garland, president of the Amal- 
ga nated Association of Iron and Steel Workers, asking 
that the contract for the iron and steel work be kept 
from the Carnegie Steel Co. In his letter he says: 


Since the memorable struggle with the company they 
have been cutting wages of the men in their employ and 
the market price of the material, and thereby making it 
harder for us to secure fair wages from imiou manu- 
facturers. Even now they have demanded a reduction of 
their men, to take effect January 1. At the same time 
they are enjoying the benefits of a trust and holding up 
the price to $4 over a normal profit. 

There appears to be a contradiction between the two 
statements that the company ‘‘is cutting the market price 
of the material’ and that it is ‘‘holding up the price to 
$4 over a norma) profit,’’ but if so the supervisors seem 
to have overlooked it and they passed a resolution to the 
effect that none but union-made iron and steel work be 
used in the county building. 

EIGHT DYNAMOS OF 560 K-W. each have been erected 
and started in the power-house of the Niagara Falls Hy- 
draulic Power & Mfg. Co. in the gorge below the Falls. 
A description of this plant was given in our issue of 
March 26, 1896. The eight dynamos are driven by four 
Leffel turbines. The company expects to deliver power 
to the new aluminum works of the Pittsburg Reduction 
Co. in about two weeks. 


Sata 


BELGIAN PAVING BLOCKS to the number of about 
15,000 have been imported by the New York Department 
of Public Works for use upon some streets of heavy traf- 
fic. The claim is made that they are more homogeneous in 


structure and wear better than blocks of native stone. 
> 


SEWER FLUSHING AT ROCHESTER, N. Y., has been 
discontinued. It seems that the work was at one time 
done by the Board of Health, which for some reason dis- 
continued it. The Executive Board then took up the work, 
although not coming within its domain. Money for the 
work not being provided by the Common Council the 
Board has been obliged to discontinue the flushing. 

—_——S§— > —_—_. 

LIMITATIONS OF THE CITY ENGINEER of Provi- 
dence, R. I., are being considered by the Board of Alder- 
men of that city.” It is proposed to restrict the engineer 
from doing outside work. The matter has been laid over 
until the last of October. 
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THE DRAWBAUGH TELEPHONE AND TELEGRAPH 
Company has applied to the Board of Electrical Control, 
of New York city, for a franchise to establish a telephone 
system. This company, of which Mr. J. R. Bartlett is 
president, contested for years the validity of the claims 
of Alexander Graham Bell as the inventor of the telephone 
and it is still engaged in legal controversy. As all at- 
tempts failed to establish Daniel Drawbaugh as the prior 
inventor, a bill is now before Congress, but not yet passed, 
asking that the Drawbaugh Company be permitted to use 
similar appliances to those now claimed by the Bell Com- 
pany. It is in the hope that this bill will be favorably acted 
upon that the present company was incorporated on July 
25, 1895. 


. en Sen 
INCRUSTATIONS IN WATER-PIPE, says ‘‘Le Genie 
Civil,’’ were recently removed by fire, at Setif, as fol- 
lows: Three pipes had been reduced in diameter from 
1% to 2% ins. by incrustation, and immersion in a bath 
of diluted hydrochloric acid had failed in useful result. 
Finally two lengths of pipe were placed on the ground 
parallel to each other, and 6% ft. apart, and on these 
layers of 15 pipes were placed, each layer at right angles 
to the one below it, until there were 7 or 8 layers. 
Combustible material was filled in between the pipes and 
fired; and when the pipes were cooled they were easily 
scraped out and cleaned. Out of 137 pipes only 6 devel- 
oped defects causing their rejection after the firing pro- 
cess, and the cost was about 3 cts. per lineal foot of pipe. 
—_——-e 

AROUND THE WORLD IN 33 DAYS is the possible 
pace set by Prince Hilkoff, the Russian Imperial Minister 
of Ways and Communication, now officially studying 
American railway methods. To make the circuit in this 
time modern fast ships and railway trains are alone con- 
sidered; but with these available on the routes specified 
he gives the time as follows: New York to Bremen, 7 
days; Bremen to St. Petersburgh by rail, 1% days; St. 
Petersburgh to Vladivostock, by rail at 30 miles per 
hour, 10 days; Vladivostock to San Francisco, via Ha- 
kodate Straits, 10 days; San Francisco to New York, 4% 
days. The present shcrtest time for circuiting the globe is 
given as follows: New York to Southampton, 6 days; 
Southampton to Brindisi, via Paris, 3% days; Brindisi to 
Yokohama, via Suez, 42 days; Yokohama to San Fran- 
cisco, 10 days, and San Francisco to New York, 4% days, 
or 66 days in all. 
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THE WATER SUPPLY SYSTEM OF SALT LAKE CITY, 
UTAH. 


By W. P. Hardesty, C. E. 
(With inset.) 


Salt Lake City is exceptionally well situated 
to secure a good supply of pure water at moderate 
cost. The Wasatch Range of mountains lies close 
to the city on the east, and all along its western 
“slope issue streams of pure mountain water, well 
fed by the snow, which lies on the highest peaks 
of the range till far into the summer. The creeks 
immediately contiguous to the city, and which 
were naturally first turned to for water, are: 

(1) City Creek, which comes in from the north- 
east and enters the city and flows through the 
north side. (2) Emigration Creek, which comes in 
from the east. (8) Parley’s Creek, which issues 
from the mountains southeast of the city. These 
creeks flow naturally westward through the city, 
emptying into the Jordan River, but their chan- 
nels have been greatly changed and converted 
into irrigation canals, flumes, ete. 

The water from all these creeks can, within a 
short distance from the town, be diverted so as 
to secure an all-gravity supply with an almost 


verted by a weir, and after passing through 
sereens for excluding leaves and drift is passed 
by a short tunnel through a projecting ridge in the 
valley to a brick tank on the creek below, used 
for a settling basin. This tank is divided into 
two compartments, so that either can have the 
water drawn off and be cleaned when necessary. 
It has a capacity of 220,000 gallons. From ,the 
tank a pipe line leads down the canyon to connect 
with the first pipe line. About 100 ft. of this pipe 
is 30-in. and the rest 24-in., reducing to 20 and 
16 ins. in the first line. 

It is told as a fact that Brigham Young and his 
lieutenants gave the pipe this diminishing size, 
from 80 to 16ins., with the firm opinion that the 
momentum of the water (it was to gradually in- 
crease in velocity) would permit of this reduction 
in pipe cross-section. 

In 1889 the 20th Ward pipe line was built. This 
takes water at about 130 ft. higher elevation than 
the low line. It consists of a 12-in. wooden pipe, 


wound spirally with flat bands and well tarred. 
On leaving the canyon bed, the pipe is changed 
from 12-in. wood to a 6-in. cast-iron (which climbs 
the side hills and runs east on 6th St.), and to an 
8-in. kalameine pipe. 


This pipe line supplies the 


FIG. 1.—VIEW OF DAN, SCREENING TANK AND CULVERT AT HEAD OF PARLEY’S CREEK CONDUIT, SALT 
LAKE CITY. 
A. F. Doremus, M. Am. Soc. C. E., Engineer. 


unlimited pressure. On account of the range of 
elevation, the north central, northeast and east 
central parts of the city naturally compose a zone 
for a high-line system, while the remainder can be 
covered by a low-line supply. 

The water supply system has always been 
owned by the city. The population of Salt Lake 
City increased from 20,768 in 1880 to 44,843 in 
1890, and is now estimated at 50,000. 


City Creek Supply System. 


This creek, being much the nearest and most 
available stream, was naturally turned to first 
for water for irrigation as well as domestic use. 
Indeed, the Mormons tapped this creek with a 
small irrigating ditch on the very day they ar- 
rived in Salt Lake Valley, July 24, 1847. All water 
brought by the city for domestic use came through 
open ditches, or from wells, until about the year 
1872, when the creek was tapped by a pipe line. 
Wooden pipe was proposed at first, but cast- 
iron was soon substituted. This cost, then, 
about $100 per ton delivered in Salt Lake 
City. A 20-in. pipe was used for 1,900 ft., 
and a 16-in. pipe for 1,450 ft. more, which 
srought the line to the center of the city, no 
water being then drawn from it on the way 
down. In 1888, a line was taken out nearly one- 
half mile farther up the stream. The water is di- 


district between South Temple St. and 6th St., and 
from State St. east. 

The high line supply from City Creek is taken 
out about 24% miles above and nearly 500 ft. 
higher than the low line, and supplies the highest 
part of Salt Lake. The main is of 12-in. cast- 
iron, and just below the brick tank of the low- 
line system a Y is put in and a branch run up 
each side of the canyon onto the high ground. 
The branch on the east supplies the 13th St. 
system, which includes the district between 6th 
and 13th Sts., and between State and O Sts. 

‘The only reservoir completed and now in use on 
the City Creek system is the one on Capitol Hill, 
on the west side of the canyon, fed by the west 
branch of the high line. This is 100 x 200x 14 ft., 
is lined with concrete and cement; cost over $20,- 
000 and holds 2,050,000 gallons. 

The capacity of the pipes taking water from 
City Creek is about 14,000,000 gallons daily. The 
average minimum flow of the creek is about 7,- 
000,000 gallons daily, with 4,000,000 gallons as the 
least flow recorded, in 1889. The natural flow has 
been much increased since then by tunneling and 
developing the springs and underflow. 

Great care is taken in the canyon of this stream 
to guard against pollution. During the summer 
season the creek is regularly patrolled by watch- 
men in the employ of the city. The creek channe] 


has been greatly improved by straightening and 
by rip-rapping its banks with stone. In this man- 
ner most of the vegetable matter and the debris 
have been excluded from the stream. The @drift 
that does get into the stream is regularly cleaned 
out each season. The water, however, is hard, on 
account of the carbonates of lime and magnesia, 
which also cause concretions, particularly in dead 
ends of pipes. Some of the very small mains used 
in this system are at an extreme disadvantage on 
account of these incrustations, being often nearly 
closed. 


Emigration Creek Supply. 


This creek was tapped after the city had grown 
beyond the capacity of the City Creek supply. 
In 1890 a 12 and 14-in. kalamein iron pipe was 
laid from the creek just above the mouth of the 
canyon to a relief tank on the east bench in the 
city. This line is over three miles long and has a 
fall of about 800 ft. A trench 10 ft. wide and 
nearly 200 ft. long was dug across the bottom of 
the canyon with the intention of putting in a 
submerged dam and raising the water to the sur- 
face. It was found that the bed-rock in the lowest 
part was.much deeper than was exvected, and 
after going down 27 ft. the water had increased 
so fast that three pumps could not handle it, so 
this plan was abandoned. 

A supply of about 800,000 gallons daily is ob- 
tained from that portion of the underflow reach- 
ing this trench that rises to the level of the inlet 
to the pipe here, near the top of the trench. 

The natural summer flow of this creek is quite 
small and is rendered impure by the many flocks 
of sheep driven through the canyon. As a means 
of increasing the flow a tunnel was driven into 
the hill on the south side of the canyon at this 
same site. This tunnel is about 4% ft. wide by 6 
ft. high, and reaches in 306 ft. It cost about $5 per 
lin. ft. A flow of excellent water, estimated at 
800,000 gallons daily, was thus developed. To se- 
cure the underflow it is proposed to start a tunnel 
about one-half mile down the canyon, at the 
mouth, and run up the canyon to the site of the 
dam. A ledge of rock extends diagonally across 
the valley here, though rather deeply buried in 
the center. It is believed that by constructing the - 
tunnel with the head on the upper side of this 
ledge and at a sufficient distance below its top; 
that the ledge, acting as a submerged dam, will 
collect all the water needed to be drawn Off 
through the tunnel. Some borings have been made 
to define the profile of this ledge and ascertain 
the best location for the tunnel, : 

The conduit constructed is of 14-in. pipe, except 
about one mile of 12-in., used where the hydraulic 
grade is heavier. The crossing of Red Butte Creek 
(a small stream north of Emigration Creek) is’ 
made by laying the pipe in a box 16 ins. square 
inside. This box is very strongly built, and is 
packed with sawdust around the pipe. It spans 
the creek, having a mud sill as support at each 
end. The sides of the box are single, 8 x16-in. 
pieces. The capacity of this pipe-line is about 8,- 
000,000 gallons daily. It was built in 1890 and cost- 
$51,000, of which the pipe and fittings cost about 
two-thirds, at the factory. 


Parley’s Creek System. 


It was in 1889 that Salt Lake City took on a 
new sgrowth—a genuine western boom, and it was 
soon seen that the water supply was totally in- 
sufficient. Both Emigration and Parley’s Creeks 
were suggested as new sources of supply, and the 
construction of the former in 1890 was followed 
by that of the latter in 1891-92. The mouth of 
Parley’s Creek is over two miles south of that of 
Emigration Creek, and as the supply lines from 
both run northwest to the same point, the 
waters could just as well be united opnosite the 
mouth of Emigration Creek canyon, making one 
line serve for both from that point to the city. 
This was not done for the reason that there was 
immediate need for more water, which could be 
secured quickly and cheaply by constructing the 
Emigration Creek line, and also for the reason 
that it was thought that this supply would be 
sufficient for a while, which, however, was not 
the case. 

The Parley’s Creek conduit has a length of over 
five miles, and it was made of sufficient size to 
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carry the waters of Mill Creek, the next creek 
south of Parley’s, The conduit can be extended 
on to this creek with an additional length of about 
two miles. This will probably be done when nec- 
essary. Parley’s Creek is tapped at the mouth 
of the canyon, at Sentinel Rock, where the oppo- 
site walls approach and make a natural dam- 
site. The head-works are shown by the twa 
views, Figs. 1 and 2. The system consists of a set- 
tling basin, a stone dam, screen house and over 
five miles of 36-in. conduit. The conduit has a 
fall (of hydraulic grade line) of 0.16 ft. per 100, 
with a daily carrying capacity of 18,000,000 gal- 
lons. 

The dam shown in detail by Fig. 3, on the inset 
sheet, is of concrete, with rubble masonry facing 
and cut stone coping, Portland cement being used. 
It has a water-way over its top and a 30-in. sluice 
underneath for passing surplus water. The crest 
of the spillway is 19% ft. above the top of the 
foundation; its clear width is 12 ft., and the fall 
to the toe of the dam on the lower side is 201% ft. 
Of this fall, 12% ft. is down a 2 to 1 slope, and the 
balance of 8 ft. is a vertical drop, the water falling 
on an apron 13 ft. wide. The dam is 70 ft. long 
on top and the greatest width at the bottom is 34 
ft., this being under the spillway. 

The 30-in. sluice discharges the water near the 
bottom, and is controlled by a gate at the upper 
end. The upper side of the dam next to the spill- 
way has a batter of 1 in 10, and the lower side of 
1 in 2. The bottom width here is 18 ft., and 
the height, 22 ft. 

The water is conveyed in a 36-in. cast-iron pipe, 
laid in a tunnel about 100 ft. long, and on the 
south side of the creek, from the upper side of the 
dam to the screening tank, both being at the foot 
of Sentinel Rock. 

The tank, Fig. 4, consists of an annular settling 
basin, 314 ft.wide and 12% ft. interior diameter, the 
water falling over the top of this into the circular 
discharge basin inside of it, the two basins being 
separated by an 18-in. wall, of an extra strong 
concrete, the parts being 1, 2 and 3. On top of this 
wall are the screens, through which all the water 
passes. This discharge basin is 91% ft. by 16 ft. 
deep, and near its bottom the 36-in. outlet starts. 
The bottoms of both the settling and discharge 
basins slope in one direction toward a discharge 
pit, from which a 10-in. pipe leads for discharging 
sediment back into the creek. This pine has a 
gate between the discharge basin and the pit, 
and one at the outlet to the latter. The screening 
tank is enclosed within a neat brick building. 

From the discharge basin a 386-in. cast-iron 
pipe leads. The creek is crossed at once from 
south to north by a double stone culvert with 12- 
ft. arches, shown at the right of the view, Fig. 1. 
The pipe rests on concrete, which is carried half- 
way up its sides, the stone coping being all that 
is placed over its top. This pipe extends from the 
tank to the first manhole, a distance of 450 ft., 
and has a uniform ascending grade of 0.5% until 
the creek is crossed and then a grade of 3% to the 
manhole. This up grade is partly for the purpose 
of allowing sediment carried through the screens 
to deposit in the pipe, and when the inlet to the 
tank is closed and the discharge gate opened, the 
backward flow of the water in this pipe carries 
much sediment with it to be flushed out. 

At the manhole begins the rain conduit. This 
is a combination structure of concrete and brick- 
work, as shown by Fig. 5. The lower two-thirds 
is of concrete and the top one-third is of brick- 
work. 

A special arch brick is used, having a depth of 
6 ins., and but one ring is used. Where the con- 
duit passes under a highway, an extra ring of 
common-sized brick is used over the 6-in. ring, to 
give added strength. The contract called for 
native.cement for all the conduit, but after about 
34 mile had been built an agreement was made 
by which Portland cement was used for the con- 
crete at the same price, the proportions of 1, 2 
and 8 of the former being changed to l, 
4 and 5 of the latter. The bottom of the 
conduit, however, was still made with the 
native cement. Native cement, mostly Milwaukee 
or Utica, was used for all brickwork. The inside 
of the conduit is plastered with 4-in. of mortar 
of equal parts of sand and Portland cement. The 


maximum curvature for the conduit in the diffi- 
cult work in the valley is 15°, while 8° and 4° 
curves are mostly used on the open ground. 

Seven tunnels are used through the valley, rang- 
ing from 70 to 770 ft. in length, and with an 
aggregate length of 2,000 ft. These are used to 
go through the points of ridges. The material 
encountered was all earth. The summits above the 
tunnels range from 20 to 40 ft. The excavation 
was made 6 ft. high and wide enough to work in. 
Light cast-iron pipe is used through the two longer 
tunnels, amounting to 1,300 ft. in length, and the 
earth was backfilled around the pipe. It was 
deemed unsafe to use the concrete conduit here 
on account of a glacial movement of the earth, 
caused by its composition and by its being kept 
wet by seepage water. 

Nearly one-half mile below the head is Dudler’s 
gulch, which is crossed by a five-span arch cul- 
vert, shown by Fig. 6. Four of these are “blind” 
arches, and are of concrete with 12 ft. span, the 
arches being blinded with stone walls, while the 
center arch is of stone, of 14 ft. span and is open 
to pass the drainage. 

The concrete arches are each 16 ins., and the 
stone arch 24 ins. thick on top, below the bottom 


© 


grade 6 ft. above the creek, and with two 8-ft. 
blind arches. 

At the intersection with 5th, Tth, 9th and 10th 
South Sts. the conduit is connected by lengths of 
12-in. pipe with valve boxes, to be used for direct 
connection with the city pipe system when 
needed. The average cut made in open ground 
for this conduit was 8 ft., and 8 ft. is the least 
depth of covering over the top. 

Brick manholes are placed every 800 ft. along 
the conduit. These have ventilators under the 
edges of the covers and a screen with 4-in. 
meshes is placed below the cover of each manhole 
to prevent any large object that may get through 
the ventilators from falling into the conduit. The 
covers are provided with locks. 

The ordinary sections of conduit cost $2.70 per 
lin. ft., while the contract price for wooden pipe, 
wrought-iron pipe and light cast-iron pipe were 
$3.45, $6.95 and $11.68, respectively, showing con- 
clusively the economy of using the conduit in this 
case, to say nothing of its superior durability. 

The Parley Creek conduit system was designed 
and built under the supervision of Mr. A. F. 
Doremus, M. Am. Soc. C. E., who was the city 
engineer from 1890 to 1894. Dubois & Williams, 


FIG. 2._VIEW OF PARLEY’S CREEK HEAD-WGRKS FROM UP-STREAII SIDE. 


of the conduit. The width of the blind arches 1s 
18 ft.; the stone walls are each 2 ft. thick, leaving 
a 4-ft. open space between, which was filled with 
earth and stone spalls, well packed. The piers 
between arches are solid. The standard construc- 
tion of conduit is used, but 1S-in. stone walls are 
used on the sides in addition, while over the brick 
arch is a regular pavement of sand, concrete and 
cement. 

The arch of the center opening, the belt courses 
and coping are of cut stone, the rest of the 
masonry of coursed ashlar, quarry-faced. Port- 
land cement is used in all these extra structures, 
except for the brickwork. The conduit here is on 
a 15° curve. A 9-in: stone pavement is used under 
the center opening for the drainage. 

At about three miles from the head, Emigration 
Creek is crossed, by an inverted siphon, shown in 
detail by Fig. 7. This is a 36-in. redwood stave 
pipe, with steel bands. It is 546 ft. long, 3138 ft. 
of this length being under a head of 12 to 15 ft., 
while the crossing of the creek bed proper is un- 
der a head of 33 ft. for a distance of 87 ft. At 
each end of this latter crossing is a deep brick 
well, giving a vertical drop in the siphon of over 
19 ft. Adjoining the well at the north end is a 
valve pit, with an outlet pipe, by means of which 
the well and thereby the siphon is drained off 
when desired. This siphon pipe is buried about 
3 ft. under the bed of the creek. Red Butte Creek 
is crossed with a 6-ft. open arch culvert, with a 


of Denver, Colo., were the contractors for all the 
work, except excavation and backfilling. In de- 
sign and in the excellent and substantial char- 
acter of construction, this system will compare 
favorably with any to be found in this country. 

The entire cost of this system was $181,000, of 
which $34,000 went to contractors for excavation, 
etc., $117,000 for the masonry and constructed 
parts of the system, including pipes; $10,000 for 
engineering and $4,000 for inspection; right of 
way and additional work by other parties on the 
conduit taking up the balance. 

The water from the conduit, and from the 
Emigration Creek pipe line, can be discharged 
into the relief tank, Fig. 8, on the east bench on 
the line of Ist South St. The pressure from the 
latter line must be relieved here before being 
turned into the low line system, as there is a fall 
of nearly 300 ft. from its head. The tank is 20 
ft. in diameter and 14% ft, deep. From the west 
side are projected two pipe lines, one of 24-in., 
leading to the 20th Ward pipe system, the other 
of 30-in., leading to 13th East St. reservoir, from 
there to be conducted into the low line supply 
system of the city. At present, however, water 
from the Emigration Creek line is not discharged 
into the relief tank at all, but is continued on 
past it and west on Ist South St. to supply the 
district between Sth and 13th East Sts. without 
relieving the pressure. An overflow pipe leads 
from the tank at a higher elevation than the 
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other pipe, for discharging surplus water into 
the city irrigation system, near by. The tank and 
valve chambers are enclosed within a neat and 
substantial brick house. 

The 13th East St. reservoir is only partly com- 
pleted. It has yet to be lined before being of 
any service, and it will then hold about 6,000,000 
gallons. It is located about 1,000 ft. west of the 
relief tank and is about 180 ft. lower. The water 
from the 30-in. pipe from the tank discharges 
through an 18-in. pipe and a flume into a wooden 
tank set within the reservoir and with its over- 
flow at the same elevation as the overflow of the 
brick tank for the low line supply in City Creek 
canyon. They thus do not interfere with one 
another by discharging into the same pipe sys- 
tem. The relief tank is at the same elevation as 
the tank house in City Creek canyon, where water 
is taken out for the 20th Ward, so water from 
these two tanks can be turned into the same sys- 
tem without interference. 

A 20-in. main leads from the reservoir west on 
1st South St., being soon reduced to 18 ins., 
and then to 16 ins. at 8th East St., and ex- 
tending to West Temple St., or over two miles. 

The water of Parley’s Creek is often very muddy 
during fall and winter, after rain or cloud bursts, 
and always so in the spring. On this account it 
is regularly used only in the summer season, 
when it is more clear and when the other creeks 
cannot supply the demand. 


Distribution System. 


The greatest fault with the distribution system 
is the insufficient size of the mains and sub-mains. 
This was caused partly through ignorance of the 
city councils and partly because the system was 
built up piecemeal as the increased demand made 
necessary, not being planned broadly enough at 
the start. 

On numerous streets the mains laid were only 
3 and 4 ins., and from one of these as a trunk the 
laterals or branches would be laid. These were 
laid with dead ends, the system resembling a tree 
with projecting branches, only with the branches 
often larger than the parent trunk. There were 
4 and 6-in. hydrants, and in one place a 6-in. hy- 
drant was connected with a 2-in. main, the hy- 
drant, of course, being of no use. These faults 
have been largely remedied during the last few 
years by putting in larger mains and by con- 
necting the pipe so as to do away with dead ends 
as much as possible. In the 20th Ward system 
the mains are still mostly 3-in., and about 33,500 
ft. here need to be replaced by 6-in pipe. The 
business part of town comes under the low line 
system, which supplies about two-thirds of all the 
water used. Following is a summary in round 
numbers of different sizes of pipe in the ground 
at this time: 


Size, Size, 

ins. No. ft. ins No. ft. 
aU) sreratelitsiaio] eletaieletel stave ALO) ReLO Sererstetelstotonetetecetotes 38,500 
DE We atetres ateiolotersiotelas 2,620 8 33,000 
20 ratane!s Sikcote se leretate cars 2,400 

LS rerecelcven tele c iafewerensier 3,700 

A Gisjetetettel aia totetereievetat 9,100 

Iu Se ac anccroacd: 11,90) ——- 
1 OAc evOOrab Ande S8O00a otal meee nce 644,330 


or about 122 miles. Besides this there have been 
over 7,000 ft. of 1% and 2-in. pipe discontinued 
or abandoned. There have been placed about 1,- 
425 valves and nearly 900 hydrants. The hydrants 
used are the Howe, Galvin and Ludlow. The 
Howe is an old type of hydrant that was made in 
Salt Lake. Nearly all of this make have been re- 
modeled so as to make them effective. Those of 
4-in. size are single and of 6-in. are triple nozzle. 
The Ludlow hydrants are 6 and 4-in., and are 
nearly all triple nozzles. The gates or valves used 
are the Boston, Ludlow and Galvin. The service 
pipes are all of lead, and are mostly % in., with 
“5g-in. and %-in. for the larger houses. 

The static pressure on Main St., in the business 
center of. town, is 100 to 110 lbs. per sq. in. 
With a heavy draft during the summer the pres- 
sure often reduces to 60 to 65 lbs., while 90 to 
100 is the average. By turning water from the 
20th Ward system into the low-line here, the 
pressure is increased by 50 Ibs. An ample supply 
with a strong fire pressure is thus secured. The 
Emigration or City Creek high-line system would 
increase the pressure to 250 lbs., entirely beyond 
the strength of the down-town pipes to withstand. 


About 5,000 acres is reached by the supply 
system, thus taking in not less than 80% of the in- 
habitants. During the summer, when there is a 
large amount of water used for lawn and street 
sprinkling, the consumption reaches over 12,000,- 
000 gallons daily, or 250 gallons per capita. Dur- 
ing the winter the consumption does not reach 
over 8,000,000 gallons, daily, and the water of 
Parley’s Creek is not then used. A very large 
amount of the water of the three creeks named 
was formerly used for irrigation, both for public 


irrigation of shade trees in the city and by private. 


parties. In order to secure a supply to meet the 
demand for this irrigation water the city has for 
several years brought water through a large canal 
from the Jordan River, near Utah Lake, which is 
the source of this river and is about 30 miles south 
of the city. This water is used to supply irrigators 
in exchange for their water rights on Parley’s 
Creek, and for the city’s own uses. The lake will 
in time probably be the key to the solution of the 
problem of an increased water supply for domestic 
purposes, as water from it will have to be ex- 
changed with pure water from the other moun- 
tain streams, these already being appropriated 
by farmers and millers. The minimum flow from 
the three creeks used occurred in 1889, when it 
fell to 8,000,000 gallons. The flow has been much 
increased by development of springs and other 
underground sources since then. 

Considering all the possibilities in the way of 
supply, Salt Lake City should never have any 
serious trouble in obtaining sufficient water, even 
with a population of 500,000 or more. The value 
of the present water supply system, as an asset 
to Salt Lake City, has been variously estimated at 
$1,000,000 to $3,000,000; $2,000,000 is probably a 
safe figure to put it at, and it is doubtful if it 
could be bought for this, even if the constitution 
of the state did not prohibit it, as the people are 
violently opposed to any private corporation ever 
obtaining control of it. The actual cost of the 
plant has been but a fraction of this, though large 
sums have been spent on it at one time and 
another; but the water-rights and privileges and 
the ownership of much of the land in the valleys 
of the creeks are of the highest value. 
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U. S. IMPORTS AND EXPORTS FOR 1893-1896. 


U. S. imports and exports for 1893-96, inclu- 
sive, are reported upon, as follows, by the U. S. 
Department of Agriculture: During the ten years 
ending June 30, 1896, the United States exported 
comestic merchandise to the value of $8,207,- 
292,566, and it re-exported articles of foreign 
crigin to the amount of $149,785,038, making our 
total exports in that decade, $8,357,077,604. Our 
imports during the same period were valued at 
&7,656,127,784; and the total commerce of the 
United States, for the ten years 1887-1896, was 
thus $16,013,205,388, or a yearly average of more 
than $1,600,000,000. The total exports for 1896 
show an increase of $75,068,773 over 1895, and 
the imports an increase of $47,754,709, or an in- 
crease in total commerce of $122,823,482 over 
1895, or about 8%. The figures for the present 
fiscal year also show an upward tendency, though 
this is not quite so marked as was the gain in 
the last fiscal year. 

The exports of domestic merchandise, grouped 
by sources of production, are given for the years 
1892-1896, inclusive, together with percentages of 
each group, as follows: 


products abroad grew faster still and their per- 
centage of the total value of exports is now 
greater than for any year in the list; the gain of 
1896 over 1895 being nearly $44,000,000. 

The United Kingdom of Great Britain leads all 
other countries in exchanges with the United 
States. During the year ending June 30, 1896, 
we sold to the English speaking people of 
Europe merchandise valued at $406,000,000, or 
46% of our total exports, and we bought from 
these people goods to the value of $170,000,000, 

22% of our total imports. Taking all parts of 
the British Empire in all continents, we find that 
they bought from us 58% of our last year’s im- 
ports, aggregating in value $512,000,000. Next 
to England as purchasers come Germany, Can- 


ada, Italy, British Australia, British India, 
Japan, Russia and China, in about the order 
named. Our exports to Cuba have declined from 


$24,000,000 in 1893 to $7,500,000 in 1896, or only 
31% of the value of the imports of 1893. 

The value of imports for these six years, under 
the heads of dutiable and free, is thus given: 


vo 

ao 

85 

: Total Total customs , 4 

Year. Dutiable. Free. Imports. collected. 2“ o 
1891.$478,674,844 $36,241,352 $844,916, 196 $219,522,205 43.3 
1892. 369,402,804 457, 999, 658 827,402,462 452, 1964 55.4 


1893. 421,856,711 444:544'211 866/400,922 203,355,017 51.3 
1894. 275,199,086 379,795,536 654,994,622 131,818,531 58.0 
1895. 368,736,170 363,233,795 731,969,965 152,158,617 49.6 
1896. 409,967,204 369,757,470 779,724,674 160,534,351 47.4 

These figures show, for the year ending June 
30, 1896, a gain of about $48,000,000 over 1895, 
and $125,000,000 over 1894, in the value of total 
imports. The articles that most contributed to 


the gain in imports last year were sugar, raw — 


and manufactured wool, unmanufactured silk, 
wood and its manufactures, hides,tobacco, earthen, 
stone and chinaware, etc. We import most from 
England. As before stated we bought from her 
in 1896, goods to the value of $170,000,000; to 
this must be added the value of imports from 
her coloniés, the aggregate being $259,000,000, or 
33% of our totalimports. After the United King- 
dom comes Germany, Brazil, France, Canada, 
Cuba, Japan, China and British India, in the 
order named. Our imports from Cuba shrank 
from $79,000,000 in 1893 to $40,000,000 in 1896, and 
those from Mexico dropped in the same time from 
$34,000,000 to $17,000,000. 


EO 


MOMENTUM FRICTION BRAKE FOR ELECTRIC CARS. 


The design of an efficient and simple momen- 
tum brake for electric cars, such as has been 
used on cable cars, possesses several features of 
difficulty, the chief of which, perhaps, has been 
the limited axle space left available by the motor 
casings. Only about 5 or 6 ins. of the car axle 


is ordinarily left clear by the casing, and this .- 


affords a very contracted space in which to apply 
suitable mechanism, and practically excludes the 
screw on the axle, such as, for instance, the John- 
son brake for cable cars has. In a recent inven- 
tion by Mr. W. G. Price, of the Chicago City Ry. 
Co., of Chicago, Ill, however, the difficulty is 
overcome, if a successful operation of six months 
in actual service is a good criterion from which 
to draw conclusions. Through the courtesy of the 
inventor we are able to present illustrations of 
this brake, which is called a momentum friction 
brake. 

Fig. 1 is a plan and section of a four-wheel elec- 
trie car truck, showing the location of the fric- 


Year. Agriculture. Manufactures. Mining. Forest. Fisheries. MRO eee Total for year. 
1891. ‘$642, 751,344 $168, eee $22, 004,000 ees $6, ett $3,6. ee $872,270,283 
12) 73.69 3.29 
18% ee : = 799,328,232 . 158,510, os 20,692,885 27,957 ,423 5,403,587 3,838, oa 1,015,732,011 
Per cent. 78.69 15.6 2.04 2.75 0.58 0.38 
Pe eet els 615,382, eae 158,023, its 20,020,026 28,127, aed 5, ean ie 3, penne 831,030,785 
5 2.41 
pane . 628, 365,038 038 183, ie S08 20,449, 508 28, eee 4, ois 4, Os 869,204,937 
2.28 2.35 
Coe sakes . 553, me 026 183, 505, vias 18,509, "814 28,576,235 5,328, ae 4,171,974 793,392,599 
Per cent. 69.73 23.1 2.33 3.61 67 0.52 
wee « 569,841,714 228, ees 803 20,412,153 33,718,204 6,585, sid 4,152,709 863,200,487 
Per cent. 66.02 AT 2.37 3.91 0.76 0.47 
These figures show that in the fiscal year which tion mechanism and brake rigging. A friction 


ended last June, American farmers sold to for- 
eign nations nearly $570,000,000 worth of their 
products, or about $17,000,000 more than in the 
preceding year. The sale of our manufactured 


disk A, with a suitable hub runs loose on a sleeve 
keyed to the car axle close to the wheel, which is 
of special construction, having a disk on the in- 
side, against which the friction disk bears, as is 
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clearly shown by Fig. 2. In the 2-in. annular re- 
cess in the friction disk hub are inserted the bi- 
furcated ends of the levers, Fig. 3. These levers 
are located on the car as shown at B, Fig. 1. The 
operating rods C, Fig. 1, from the levers on the 
ear platforms attach to the arm D, Fig. 1, shown 
in detail by Fig. 8—and this arm by its swing 
operates the screw, Fig. 3, so as to spread apart 
the lever ends resting in the annular recess, in a 
manner obvious from the drawing, Fig. 3. This 
spreading of the levers forces the friction disk, A, 
against the wheel, so that it turns with the wheel 
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will be placed on many other cars during the win- 
ter. One of its principal advantages is the re- 
duced physical labor required of the motorman 
in braking, and the reduced mental strain since 
he has much less fear of accidents. It is also ex- 
pected to reduce the number of ‘‘slid-flat’’ wheels. 


—__ — ~  e 
THE BATES THERMIC ENGINE CO. 


Public announcement was made in the Phila- 
delphia daily papers about Oct. 1, of the great 
success of a wonderful new engine, which, it was 


treasurer. The directors are James McManes, 
Edwin J. Houston, Allen B. Rorke, Henry Clay, 
David S. B. Chew and Geo, H. Holgate. Some of 
these names are well known to engineers. Mr. 
Thayer is a Member of the American Society of 
Civil Engineers and is Chief Engineer and Super- 
intendent of Fairmount Park. Mr. A. E. Ken- 
nelly is an Associate Member of the American 
Institute of Electrical Engineers and one of the 
managers of that society. Prof. E. J. Houston is 
a Member and Past-President of the American 
Institute of Electrical Engineers, and is a scien- 
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Sectional Side Elevation. 


FIG. 1.—PLAN AND ELEVATION OF ELECTRIC CAR TRUCK WITH MOMENTUI1 BRAKE ATTACHED. 


and winds up the chain E, Fig. 1, operating the 
wheel brakes, through the rigging, shown in 
Fig. 1. 

When applying the brake the motorman pulls 
the lever a few inches toward him, and to release 
the brake he pushes it back again close to the 
dash of the car. When the brake shoes are prop- 
erly adjusted a movement of the car of 18 ins. 
applies the brakes. It is adjusted by means of 
a ratchet on the head of the screw, and this ad- 
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FIG. 2—SECTIONS THROUGH CAR AXLE SHOWING FRICTION CLUTCH OF 


MOMENTUI BRAKE, 


justment can be done by the motorman in five 
minutes’ time. The brake is oiled by means of an 
attached oil cup, which requires filling only once 
a week. Mr. Price states that the brake can be 
applied as quickly as an air brake, and works 
fully as smoothly by using the bend in the lever 
rods, as shown. Its release is instantaneous. 
This brake has been in operation on several cars 
running on the Chicago City Ry. Co.’s lines for 
six months, and has proved sq successful that it 


Used by Chicago City Ry. Co. 


Elevation. 


Designed by Wm. G. Price. 


claimed, would save 80% of the fuel consumed by 
ordinary steam engines, and invitations were 
given to the public to see the engine in operation 
at No. 1040 Ridge Ave. The Bates Thermic En- 
gine Co., 652 Philadelphia Bourse, at about the 
same time issued a pamphlet advertising the en- 
gine, and a circular ‘‘Prospectus,”’ headed “A Rev- 
olution in Motive Power,” ‘‘Consumption of Coal 
80% less than with Steam Engines,” ete. Accord- 
ing to this prospectus the company is chartered 


‘Kc a pocenc pena deinpaa a 


under the laws of West Virginia; capital stock, 
$5,000,000; shares, 100,000 at $50 each, of which 
15,000 shares are now offered for sale at $10 per 
share. The company owns the exclusive rights 
to manufacture, use and sell the Thermic engines 
in the State of Pennsylvania, in the State of Del- 
aware, and in the State of New Jersey, south and 
including Trenton. The officers of the company 
are Russell Thayer, President; A. E, Kennelly, 
vice-president; Wm, J. Elliott, secretary and 


The Bifurcated Ends of the Clutch Levers 


Details of Levers “B” 


tist and an authority on electrical subjects whose 
fame is world-wide. 

Certainly the fact that engineers of such emi- 
nence are the managing officers of a new engi- 
neering enterprise ought to be a good guarantee 
of its soundness from an engineering standpoint, 
and should therefore strongly recommend it to 
investors. We often hear of inventions which are 
to generate power with a fraction of the fuel used 
by the steam engine; but it is seldom that any of 
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FIG. 3.—DETAILS OF FORK OPERATING CLUTCH OF MOMENTUM CAR 


BRAKE. 


these new inventions are vouched for by such an 
array of names as that above noted. 

With this in mind, we deemed it well worth 
while to undertake an investigation of the new 
motor, for which such large claims were made, 
and a member of the staff of this journal visited 
Philadelphia, examined the engine in operation 
and secured all the information available concern- 
ing the new motor and the company formed to 
exploit it, 
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According to the pamphlet issued by the com- 
pany, the history of the motor is given as follows: 

M. Gardie, of Nantes, France, patented a gas 
engine in 1889, and assigned his patent to the 
“Societie Anonyme des Moteurs Thermiques Gar- 
die.’ After M. Gardie’s death, experiments were 
continued by the society for five years, under the 
direction of Maurice Lorois, who succeeded in 
perfecting the system, and patented the present 
engine in 1894. The Bates Thermic Engine Co., 
of Philadelphia, was organized, and purchased 
the exclusive rights under these patents for the 
states of Pennsylvania, Delaware and part or 
New Jersey, as above noted. It then made pat- 
terns from the original drawings furnished by the 
French company. The engine was then built by 
Mr. A. Falkenau, whose machine shop is at 11th 
St. and Ridge Ave., Philadelphia, in the basement 
of which the engine is now running. 

We have secured from the patent office copies 
of the U. S. patents of M. Lorois, of which one is 
for a process of manufacturing gas, No. 529,453, 
and the other for a gas motor, No. 529,452, both 
dated Noy. 20, 1894. The latter patent givesa very 
eomplete description of the engine and its opera- 
tion, from which we condense the following: Fig. 
1 is a diagrammatic view of the engine with its 
appurtenances, and Fig. 2 is a front view, partly 
in section, of the engine. 


An air pump or compressor P compresses atmospheric 
air to a pressure of 43 lbs. per sq. in. and upwards, into 
an air reservoir Z, where the water is separated from the 
compressed air. The compressed air passes from this res- 
ervoir through a pipe and branch pipes and into two heat 
interchangers or regenerators RR’, in which it is heated 
by the spent gases of combustion exhausted from the 
power cylinders C C of the engine. The heated com- 
pressed air passes from the interchanger R’ by a pipe x to 
the gas producer G, constructed as a cupola furnace. At 
the same time superheated steam is introduced to this 
procucer as her2inafter explained, and commingling with 
the air flows through a mass of incandescent fuel in the 
producer, whereby is generated the combustible gas. This 
gas, being produced under the same pressure as that in- 
itially given by the air pump, passes out from the pro- 
ducer by a pipe and enters a dust separator N, which 
disengages any dust or ashes from the gas and then flows 
through the pipe Q’ to the inlet ports of the power 
eylinders C C. The compressed air which is heated in 
the interchanger R passes therefrom by a pipe which has 
branches leading to the air inlet ports of the power 
cylinders. 

The operation of the engine is as follows: On the open- 
ing of the inlet valves the heated compressed air and hot 
compressed gas which until now have been separate, and 
which are both at the initial pressure given them by the 
pump P, flow in suitably regulated proportions into the 
cylinder, entering it at the commencement of the stroke of 
the piston and being igrited by contact with the walls 
of the cylinder and piston, which thus serve as the ig- 
niter. The gas and air being mixed in the proportion 
necessary to complete combustion, burn in the cylinder. 
The gases continue to enter while the piston moves 
through a portion of its stroke and up to the instant wher 
the inlet valves are closed. Up to this time the pressure 
continues the same as the initial pressure given by the 
compressor, and which is maintained in the gas producer 
and all the apparatus. From this moment the expansion 
of the gases commences, and as the piston recedes the 
pressure falls, while in acting against the piston the 
gases develop mechanical energy, and in consequence 
undergo a considerable reduction in temperature. At 
the end of the working stroke of the piston the cx- 
haust valve is opened, and during the return stroke the 
products of combustion are expelled from the cylinder 
and ultimately escape into the atmosphere. The pistons 
of the two cylinders work alternately, each developing 
power on its working stroke, and being driven by the 
other on its return stroke. The hot spent gases of com- 
bustion expelled from the respective cylinders are con- 
ducted through pipes to the two heat interchangers R and 
R’, through which the flow, giving up their heat to the 
compressed air which is flowing oppositely through these 
interchangers, and the spent gases being finally discharged 
through a pipeinto the atmosphere, producing neither noise 
or smoke, and having given up nearly all of their heat. 
At the same time water is forced by a pump p, through a 
pipe t’’, which divides into two branches, conducting the 
water into jackets h’ surrounding the lower portions of 
the power cylinders, from which jackets the water passes 
by pipes t’’’ into jackets h surrounding the upper por- 
tions of the cylinders, these upper jackets constituting 
steam generators wherein by the heat disengaged in the 
cylinders the water first heated in the lower jackets is 
converted into steam, and the steam flows through a pipe 
s? to the gas producer, wherein the pipe is formed into a 
coil or superheater s exposed to the intense heat of the 
newly generated gas, whereby the steam is highly super- 
heated, after which it is conducted through a passage s’ 


down through the heated brick work or lining of the pro- 
ducer, and commingled at the lower part thereof with the 
heated compressed air introduced through the pipe x. 

The gas producer G is constructed to resist pressure. It 
hag a strong outer casing or jacket of sheet steel, within 
which is built a fire-brick lining. It is provided with a 
feeding hopper on top having a tight closing lid and a 
delivery valve. By closing the valve and opening the lid, 
the hopper can be filled with fuel, whereupon by tightly 
closing the tid and opening the valve this fuel falls into 
the producer. 

The operation of the gas producer under pressure in con- 
nection with the pre-heating of the air, and the super- 
heating of the steam, enables a much higher temperature 
to be maintained in the gas producer than has ever been 
possible heretofore. The result is to furnish a gas having 
a high calorific power, and completely free from tar and 
ammonia. 

A partial combustion occurs in the gas producer which 
is sufficient to maintain it at the high interior tempera- 
ture required. The gas being free from all impurities 
which would necessitate the use of condensers and puri- 
fiers, permits complete suppression of such purifying ap- 
paratus with their attendant necessity of cooling the gas. 
The rate of production of the gas can be varied from 
time to time in accordance with the varying requirements 
of the engine, so as to allow of the complete suppression 
of a gasometer between the gas producer and the engine. 
As the fuel in the gas producer is consumed it settles to 


adjoin the two power cylinders, and the ground 
plan of the whole is arranged so that all the ap- 
paratus is contained inside of a floor area about 
16 ft. square. The cylinders of the Philadelphia 
engine are each 15% ins. diameter and 15%4 ins. 
stroke, 

The engine being constructed as above de- 
scribed, the next question likely to be asked is, 
what results have been obtained from it? ‘To 
answer this we have recourse to the pamphlet 
issued by the company. 
Mr. Thomas Pray, Jr., who adds to his name the 
initials C. C. and M. HE. These letters, we under- 


stand, do not mean that Mr. Pray is a graduate ~ 
of any engineering school or a member of any _ 
society of engineers, as some readers may im- 


agine, but they are simply an abbreviation of 
the words ‘Consulting, Constructing and Me- 
chanical Engineer,’ which appear at the top of 
his report. Mr. Pray’s report is a literary as 
well as an engineering curiosity, as’ will be seen 
by the extracts which we quote from it below, 
It is not remarkable for its brevity, covering 
some 28 duodecimo pages, and we have even had 
some difficulty in finding out from the report 
what economy the engine actually showed under 
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FIG. 1.—GAS ENGINE WITH GAS PRODUCER WORKING UNDER PRESSURE. 
Patented by I. Lorois, Noy. 20, 1894. 


the bottom and the resulting ashes or slags may be re- 
moved from time to time through an orifice by opening a 
tightly closed lid or door. 

Tre dust separator N has a strong outer shell which is 
protected by a refractory non-conducting lining as shown. 

The heat interchangers RR’ are each constructed with 
an upright cylinder of sheet metal, having at top and bot- 
tom two cast domes, between which are extended nu- 
merous tubes fixed at their ends in two metallic tube 
sheets. The whole construction is surrounded by an inde- 
percent cast jacket. 

The two motor cylinders C are alike, each being single- 
acting. Each cylinder is divided into two parts, the 
upper or hotter section being made larger than the piston 
or plunger, while the lower or cooler section is made to 
fit with the piston. The upper section is provided with 
a non-conducting substance, and with a plate i of a suitable 
heat-retaining metal adapted to maintain a sufficiently 
high temperature for automatically igniting the gases. 
The piston is of considerable height, its lower part which 
never leaves the cooled lower section of the cylinder being 
provided with packing rings K. For lubricating the cyi- 
inder, oil is contained in a collar 1, into which the lower 
flange of the piston dips. The lubrication of the piston 
is made possible since the temperature of the lower por- 
tion of the cylinder does not reach 60° C. The lower sec- 
tion of the cylinder is cooled by the circulation of coid 
water in the jacket h’. 

The top of the piston P’ is also provided with a plate 
i’ of a suitable heat retaining metal insulated by asbestos. 
Nickel is a suitable metal for the plates i and i’. As tae 
plates are always red hot, the combustible gas and heated 
air introduced through the gas and air inlet ports, mixing 
in the cylinder in contact with these plates, is ignited and 
burns without explosion while being introduced, remaining 
at the initial pressure of 3 kilos. per sq. cm. or upward 
(this pressure once determined upon rem@ning constant). 


The diagrammatic view of Fig. 1 is a very fair 
representation of the system used in the engine 
as installed in Philadelphia. The arrangement 
of the parts,however, is somewhat different, thus 
the two heat interchangers are located so as to 


his test. On this subject, in fact, Mr.’ Pray 
makes a charming variety of statements, some 
of which we quote ‘“‘verbatim et literatim,” as fol- 
lows: 


P. 5. Your engine burns less than 1 Ib. of coal per I. 
HP., and when delivering 100 HP. at its belt will consume 
less than 1.2 lbs. per HP. per hour from the data of pres- 
ent actual tests made. 

P.. 9. Economy of fuel consumption for large marine 
engine.—This engine in large powers can undoubtedly 
produce its indicated HP. at less than 0.9 Ib. of coal, 
including the power for air compressors, and the required 
auxiliary steam. 

14. When the engine is in full motion doing 81.9 
HPs: not varying two revolutions per minute and the load 
running from the one just mentioned to 82.9, we have to 
put a hod of poor quality of PEA size coal into the gas- 
cogen ‘once in 24 minutes. 

P. 19. The coal now in use is a ‘‘pea size anthracite,’’ 
costing in the coal bin, $3.75 per ton, and from picking 
it contains 2 lbs. 5 oz. of slate in a hod of 28 lbs., or 8.3% 
of refuse before it goes into the gascogen for use, or we 
buy 91.69% of real coal, and 8.3% of waste, and from this. 
coal the past week we find that with an indicated horse- 
power of slightly more than 82, that in regular opera- 
tion it calls for .85367 lbs. of coal for 1 I. HP., one hour, 
not making any consideration of the loss of over 8% of the 
coal in worthless slate, but which is paid for and counted 
as used; if we figure the performance of the engine as 
we do that of the steam engine, by allowing the refuse of 
the coal, the result will be changed to in the last amount 
of .78319 lbs. of coal for 1 HP. for one hour. 

The amounts stated above are from the total load of the 
engine as it was running yesterday, September 4th, but 
as it is intended to not consider the air compressor as 
“‘power’’ and it is intended to consider the engine as indi- 
cating about 140 HP. in order to take off 100 HP. from a 
belt, I have estimated that ‘‘as intended” taking the actual 
load as above, and the results stated as actual, with a 
“commercial result’’ of taking the first actual amount of 
-85367 lbs. for one hour of 1 HP. and suppose your engine 
does its work only as efficiently as it has in the four days 
of this week, and your slate is as good as COAL, and 40 
HP. is actually done in compressed air, and the coal is 
counted to do that 40 HP. but in your figuring you say 
the 40 HP. is not power, and call your load 100 HP. then 
your engine would use in one hour 119.52 Ibs. of coal, 
which was actually 8.3104% slate, it would indicate 140 
HP., but you don’t credit it as power only for 100 HP., 
ie all aoe get on a belt, and all this would cost you 119.52 

S. coal. 

rERHAPS SOME OF YOUR BOARD KNOW OF STEAM 
ENGINES DOING THAT? I DON’T; and now as we are 
in a speculative mood we go one step farther, and take 
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6ut thé slate; 4nd call the 40 HP., not commercial, ac- 
tually indicate 140 HP., butt only figure 100 as transmitted 
to your machinery, and we shall have for THAT train of 
conditions, the using up of 109.64 lbs: of coal each hour 
to furnish you ‘‘business men’’ with 100 HP. to run your 
looms, or spindles, electric cars, or any other purpose you 
may choose, and as you are figuring now, you get 100 
HP., 109.64 lbs. of coal, with NO slate in it, and still 
get your air pumped for nothing with which to make gas. 

Now, in either case you will give me credit for not de- 
ducting anything for ashes, or for moisture in the coal, 
and the basis I have taken is that your engine has only 
58% of its rated load, and you are almost at ONE pound 
of poor coal for 1 HP. one hour. 


The above extracts give fair examples of Mr. 
Pray’s lucid literary style, and from them we 
glean after considerable study that the engine 
has actually given one indicated horse-power for 
1 1b. bf €0al, that it may be expected to give a 
brake horse-power for 1.2 Ibs., and that it is bé- 
lieved it will show still better economy when 
built in larger sizes than 100 HP. An engineér 
reading these figures would naturally inquire, 
How much better is this result than the results 
obtained from other gas engines? Mr. Pray, C. 
Cc. and M. E., makes no attempt to answer this 
question in his report, but instead flourishes a 
comparison between the Lorois gas engine and 
the steam engine. The pamphlet issued by the 
Bates Thermic Engine Co. opens with an extract 
from a lecture delivered by Mr. Pray before the 
Franklin Institute in 1889, from which we quote 
as follows: 


In the ordinary form of steam engines the expenditure of 
5 to 8 lbs. of coal per horse-power per hour is not con- 
sidered excessive, and with the latest improved type of 
quadruple compound condensing stationary engines, the 
best results show that from 2 to 3 lbs. of coal are neces- 
vsokel consumed in the production of a horse-power per 

our. 


With all due resvect to Mr. Thos. Pray, Jr., C. 
Cc. and M. E., it must be said that a fuel con- 
sumption of 5 to 8 lbs. per horse-power hour in 
a steam engine is considered excessive, and that 
instead of a quadruple engine ‘“‘necessarily’’ con- 
suming 2 to 3 lbs., such engines have given on 
test a consumption of less than 1.4 lbs. But in 
any fair study of the possibilities of any new 
form of gas engine accomplishinga “revolution in 
motive power,” its fuel consumption should be 
compared not with that of such a poor variety 
of steam engines that ‘a saving of 80% of fuel’ 
can be shown by the comparison, but with the 
results which have already been obtained with 
other gas engines which have been on the mar- 
ket for years. In order to show what actual 
saving, if any, the Lorois engine, with its con- 
sumption of 1 lb. per 1 HP. hour and 1.2 lbs. per 
B. HP. hour, makes as compared with other gas 
engines, we quote the following from the 2a 
edition (1896) of Mr. Bryan Donkin’s recent work 
on “Gas, Oil and Air Engines:” 


In the Otto-Crossley gas engine, using Dowson gas, 
the consumption of anthracite is from 1.0 to 1.4 lbs. per 
I. HP. per hour, or of coke 1.5 Ibs. (Donkin, p. 91). 

In 1891 a test of an Atkinson gas engine at the Uxbridge 
Water Works, with Dowson gas, gave 21.95 I. HP., and 
the consumption of anthracite was 1.06 lbs. per I. HP. per 
hour (p. 106). : ; 

In 1895 a 65-HP. Stockport gas engine, near Tonbridge, 
with Dowson gas gave a result of 0.93 lb. fuel per I. HP. 
hour or 1.6 lbs. per B. HP. hour. Another test on an 
engine driven by Dowson gas at Portadown gave 44.6 
I. HP., the consumption of best Welsh anthracite being 
0.91 lb. per I. HP. hour (p. 119). f 

At Schwabing, near Munich, a 40 B. HP. Otto engine, 
worked with Dowson gas made from German _ anthra- 
cite gave a consumption of 1.54 lbs. per B. HP. hour 
(p. 120). ; y ; 

One of the latest types of Tangye engine is a single 
eylinder engine of 24. ins. diam. and 30 ins. stroke, driven 
by Dowson gas, with a consumption of 0.8 lb. Welsh an- 
thracite per I. HP. hour (p. 122). 

A simplex gas engine of 81 B. HP. tested _at Auber- 
villiers, in France, in Nov., 1894, using the Lencauchez 
gas generator showed a consumption of 1.10 lbs. of Anzin 
coal per I. HP. hour, and 1.45 lbs. per B. HP. hour. An- 
other simplex engine of 220 B. HP. at Pantin, France, 
tested in Feb., 1894, showed a consumption of 0.80 Ib. 
ae per I. HP. hour and 1.02 lbs. per B. HP. hour 
(p. 483.) 

A Schleicher-Schumm Otto gas engine, tested by Prof. 
Spangler, of the University of Pennsylvania, in 1892, us- 
ing the Taylor gas producer, gave 92.5 B. HP. with a coal 
consumption of 0.94 lb. per I. HP., and 1.30 Ibs. per B. 
HP. hour. (Jour. Franklin Institute, May, 1893.) 


It will be seen that the test last quoted was 
made in Philadelphia four years ago, on an en- 
gine built in Philadelphia, and it gave a result 
nearly the same as that now given by the Lorois 
engine: and yet the Otto engine has not yet 
proved itself a “revolution in motive power’ to 
such an extent as to seriously interfere with the 
market for steam engines. 

The Gardie engine (of which the Lorois engine 
is a later form) is referred to on p.162 of Mr. Don- 
kin’s book as below; the Lorois engine does not 


appear to be mentioned; 


One of the latest developments in gas engines is the 
introduction of motors having gazogenes attached, in 
which generator or power gas is made per stroke and 
passes direct to the engine, without intermediate storage 
th & gas holder. Two forms of this apparatus have lately 
appeared in brance, the Gardie and the Benier; the for- 
mer seems to be still in the experimental stage. * * * * 

In the, Benier engine the gas is produced automatically 
per stroke as required, by the suction of the motor pis- 
ton; thus its quality is said to bé always wniform, and 
being generated below atmospheric presstire; léss by leak- 
age 1s avoided. As the gas is only at atmospheric pres- 
sure a pump is required to mix it with air and deliver 
it to the engine. 

From an examination of Mr. Lorois’s patent it 
appears that the essential differenee between his 
and the Benier engine is the manufacture of gas 
in the Lorois system under high pressure, 43 lbs. 
per sq. in. or above. The only advantage which 
this method can have, apparently, is the su- 
periotity of the quality of the gas made under 
pressure, whieh is claiméd by M. Lorois. The 
power tod compress the gas and the air is exerted 
by a separate air compressor; While in gas ‘en- 
gines using the Otto cycle the power is exerted 
in the cylinder of the engine itself during the 
“compression stroke.’’ There does not séem to 
be any important difference as far as thé power 


required for compression is concerned, whether 
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Fig. 2.—The Lorois Gas Engine, Front View. 


it is exerted in the engine cylinder or in the com- 
pressor cylinder. The difference, if any, in the 
quality of the gas, in favor of the Lorois method 
does not give any direct advantage in fuel 
economy, its sole advantage consisting in the 
alleged freedom from tarry matters liable to de- 
posit in the cylinder and valves of the engine, 
and the consequent suppression of the scrubbers 
and washers which are used in connection with 
the gas producers of ordinary gas engines. To 
offset this advantage the whole plant, including 
air receiver, heat interchangers, gas producer and 
dust catcher, together with the piping system, 
has to be built of sufficient strength to resist 
with abundant safety the pressure which exists 
throughout the plant, 70 lbs. in the engine at 
Philadelphia. This necessitates a somewhat ex- 
pensive construction. 

Mr. Pray discusses a number of other features 
of the engine, besides its fuel consumption. His 
following remarks concerning the operation are 
interesting: 


To start the engine a small auxiliary steam boiler is 
required, for a short time, and so far as possible for me to 
say, an 8-HP. boiler would handle this 100-HP. engine, 
and furnish the steam required until the engine had its 
own steam. it is also necessary to have a dynamo of 
about 3-HP. output to run the firing wire until the plates 
are hot, and the dynamo in use, is used for from 55 to 70 
minutes, according to pressure and load, when it is “‘cut 


out of circuit’? and is of no further use until the engine 
is cold: this is also true of the auxiliary air compressor, 
a small one outside of the engine is needed, for charg- 


jng to start with, but when running, if any accident to 


belts or machinery occurs necessitating a stop, there is 
no difficulty with ordinary care, in holding the pressure 
for some hours, and starting on as easily and with the 
same certainty as with half a dozen steam boilers with 
“steam up,’’ for, if the air connections are tight, they 
will hold for ten hours or more, pressure sufficient to go 
on and re-heat the whole, which requires ten to twelve 
minutes (at proper pressure), and in that time the whole 
load can be taken on and run with no waiting for “steam” 
or pressure. 

When running, the proportions of air to the gascogen, 
and of steam, can be easily and certainly known, with 
the same care used or needed in operating a steam plant, 
but with no such waiting for ‘“‘steam to get up”’ the fire 
requires constant feeding, not continual, but at stated in- 
tervals, and if it is allowed to get low and is still in the 
possibilities to keep at speed, you can add one or two 
hods (we feed 28 Ibs. at a time in coal hod)—and in 
three minutes you can get on full, then add at stated in- 
tervals as already stated (28 lbs. in 24 minutes keeps 
nearly a 100-HP. going), with a surplus at the end of the 
day. And in its full load and speed, it will compare 
with the best built steam engines very favorably, as to 
care and the amount of work to be done on it, but it is 
not a machine that will run without care and attention 
or by a careless man in its charge, nor will it do to put 
ignorant men, or cheap ones who know nothing and care 
less, into the care or charge of such a high speed sen- 
sitive machine, using such heat, but with the men who 
delight in fine running machines, ease, certainty, and 
fullest control, this motor will be more than welcome; it 
cannot be blown up, unless by criminal intention, and I 
do not know now how it would be possible to do that: 
there is not a trace of smell from the gas, and a person 
visiting the machine cannot tell whether it is run by 
one or the other force, from any smell which is percepti- 
ble in or about the room where it is. 

_ When the gas does escape, it has a smell once expe- 
rienced, not forgotten, hence it is not insidious, and is so 
apparent that if it was poisonous it could not endanger 
human life, but when smelled it gives in a few moments 
a feeling as though a hearty dinner had been eaten, and 
in about six hours a most peculiar headache, in front, 
above and through the temples, and this is about twelve 
hous leaving, after which no “after effects’? are per- 
ceptible. 


Mr. Pray concludes his report as follows: 


YOUR ENGINE IS THE NEAREST APPROACH TO 
THE DREAM OF SCIENTIFIC MEN OF MANY YEARS, 
BY WHICH THE ENERGY IN COAL WAS TO BE DI- 
RECTLY APPLIED TO THE PRODUCTION OF POWER. 
I do not imagiage that your board appreciate the value of 
what you have in your hands, in a strict business way. 
The engire has been sensitive to changes, and has in 
every point responded to adjustment, and shown its ca- 
pacity for hard work, its beautiful regulation, and its 
great efficiency, ease of management, and if it is put into 
proper hands for future development, and conducted on 
lines intended, it will be the fault of whoever has it in 
charge, it is NOT one of the most successful business 
ventures attempted in the line of ‘‘prime movers.”’ 

I have become more and more pleased with the splendid 
ability of the inventor, and the persistent patience of his 
¥rench nature in putting his ideas into iron and steel for 
the benefit of the human race. 

Our own opinion of the engine, after examining 
the engine itself and carefully reading M. Lo- 
rois’s patents and Mr. Pray’s report, is that it is 
a gas engine which may some day, at consider- 
able expense, be developed into an engine which 
will be a commercial rival of the Otto and the 
numerous other gas engines that are now on the 
market. Its method of saving heat by means 
of the regenerators or heat interchangers, is not 
new, and they may be applied to engines of 
the Otto type whenever the saving of heat made 
by them is found to justify their cost. "Whether 
the advantage of the manufacture of a gas 
which requires no washing or scrubbing, which 
is claimed for the Lorois system is sufficient to 
compensate for the increased cost of apparatus, 
which the production of gas under pressure 
makes necessary, is a question which can only be 
answered after long experience in practical work. 

The machine embodies some interesting de- 
partures from ordinary gas engine practice, such 
as the igniting of the charge by the hot interior 
of the cylinder; but the figures of Mr. Pray’s 
test do not show that the net results of these de- 
partures is to make the machine generate power 
with any less fuel consumption than is attained 
by other gas engines now on the market. 

Perhaps when the apparatus has been further 
developed and perfected, better results will be 
shown; but after a careful perusal of Mr. Pray’s 
report we are constrained to believe that he has 
said everything favorable that can be said con- 
cerning the machine in its present condition. 

In view of all these facts we can see no shadow 
of justification for the capitalization at $5,000,000 
of a company which owns not even the patents 
on this motor, but merely the rights for two 
states and part of another under patents of un- 
known value and has, so far as we can learn from 
its own published statements, no other property 


whatever. The capitalization of the enterprise 
and the valuation at which it is offering its 
shares appear to us to be about as exaggerated 
as are the rhetorical flights of Mr. Pray’s report. 
Some other aspects of the subject we have dis- 
cussed in our editorial columns, 
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According to items from the daily press now 
in circulation the timber dry-docks lately built at 
our various government navy yards are being 
seriously damaged by marine worms. The Bureau 
of Yards and Docks of the U. S. Navy Department 
is also credited with being inclined to favor the 
construction of stone docks hereafter, as being in 
the end more durable and economical notwith- 
standing their first heavy cost. This news would 
be important, if true; but inquiry made of the 
proper sources of information leads to a very dif- 
ferent conclusion. Timber dry-docks have now 
been in use in the United States for over 30 years, 
and somewhat longer than that in England. 
Official inspection of the older docks in this coun- 
try shows that the timber in the interior is un- 
affected by the teredo-navalis, as this part of the 
structure is empty much of the time, and it is im- 
possible for the worm to do any considerable dam- 
age in the short working time at its disposal. But 
the teredo does attack the dock entrance, and the 
outer parts of the caisson abutments, and when 
made of timber these must be renewed from time 
to time. It is for this reason that the Puget Sound 
dry-dock, the latest one completed by the U. S. 
government, is provided with a concrete abutment 
lined with cut masonry, and the approach wing 
walls are also of concrete faced with stone. As 
to the general durability of timber dry-docks it is 
found that the timbers in the oldest one in this 
country are practically intact and exhibit no decay 
except upon a very thin outer shell. The timbers 
in the upper part of the dock proper, above mid-« 
tide mark, do deteriorate in time, but these can 
be readily renewed at a comparatively small cost. 
As this part of the dock could easily be construct- 
ed of concrete, by cutting off the piles at low tide 
mark and capping them, it seems strange that this 
is not done in our government docks, especially at 
Puget Sound, where concrete was extensively used 
for purposes of protection. It is clearly demon- 
strated by expert examination and by actual ex- 
perience with these docks for more than 30 years, 
that timber dry-docks are not only comparatively 
very cheap to construct and generally durable, but 
that with a little additional expense they can be 
protected efficiently against their worst enemy, the 
teredo-nayalis, 


When it comes to a question of comparative cost, 
between stone and timber docks, the advantage is 
decidedly with the latter. The Mare Island stone 
dry-dock, at San Francisco, is 513 ft. long and 79 
feet wide and is said to have cost about $4,000,000 
to build. The Puget Sound timber dry-dock is 650 
ft. long by 97 ft. wide and cost $607,951, or less 
than one-sixth of the cost of the stone dock. But 
the timber dock is not only vastly cheaper, but is 
vastly more convenient for working upon the hull 
of a ship. There is really no comparison between 
the modern wide-flaring, well-lighted and roomy 
timber dock and the steep side walls of the average 
stone dock. The Mare Island dock, in this respect, 
compares more nearly with the timber dock, as it 
has a much flatter slope and is wider in propor- 
tion than any of its stone predecessors; but to 
build a stone dock on the generous proportions of 
the later timber docks would make the cost pro- 
hibitory. If the interest on the cost of the Mare 
Island dock is taken at 4 per cent. it will be found 
that this accumulated interest would build a tim- 
ber dock of the Puget Sound type about every five 
years, even assuming that the cost of the latter 
was increased by a sum sufficient to replace with 
concrete the whole upper part of that dock now 
exposed to gradual decay. And this estimate does 
not take into consideration the fact that the timber 
dock was completed in 43144 months as compared 
with the ten or eleven years consumed in the con- 
struction of the Mare Island stone dry-dock. In 
view of these considerations it is not at all probable 
that the government engineers propose to return 
to the old stone type of dry-dock construction. 
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The review of the prospectus of the Lorois gas 
engine, on another page in this issue, will prove 
interesting reading to those who are watching the 
progress of the gas engine in its rivalry with the 
steam engine for use in electric lighting and power 
plants. The fact that gas engines are capable of 
furnishing power at a fuel cost of but little over 
1 lb. per brake horse-power hour, while few steam 
engines, even of the most expensive types, have 
shown a better record than 1% lbs., should induce 
engineers who have anything to do with the instal- 
lation of new electric plants to give the gas engine 
careful attention. The probability of the gas en- 
gine supplanting the steam engine to any serious 
extent, however, seems at present remote. Fuel 
economy is not the only thing to be considered in 
the selection of motive power, and the disadvant- 
ages of gas engines in other respects, such as high 
first cost, difficulty of keeping in order, expense of 
operating gas producers etc., which have hitherto 
kept the gas engine from being a dangerous rival 
of the steam engine, are likely for some years to 
come to delay its progress. 

In this connection a recent experience with gas 
engines at Aurora, Ill, is of interest. The gas 
company desiring to supply electricity as well as 
gas light to its customers, bought a number of 
dynamos and had them set up in the engineroom 
of the Aurora Street Ry. Co., which company ran 
them by belt from its steam engines. The gas 
company, thinking it could run its dynamos more 
cheaply by gas engines than by rented steam 
power, purchased under guarantee a number of 
gas engines and removed the dynamos from the 
railway company’s power-house to itsown. After 
about two weeks’ trial, the gas engines were con- 
demned, and returned to their builder, the dyna- 
mos were set up again in the street railway power- 
house, and the gas company is now planning to 
buy boilers and engines and run its dynamos by 
steam in its own gas works. 
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The common method of power transmission on 
board naval vessels is by steam pipes, extending 
from the main boilers to the various engines, and 
the great variety of machinery which is necessary 
on a modern battleship makes a great amount of 
steam piping necessary. This piping is objection- 
able for many reasons. It is bulky and takes up 
valuable space, when protected as it must be with 
non-conducting covering. The covering is subject 
to more or less deterioration with the vibration 
of the ship and the machinery. The heat from 
the pipes is objectionable in every closed space. 
The necessity of providing for the exhaust and of 


keeping the pipes drained of condensation is a con- 
stant source of trouble. But more than all else is 
the danger which exists in every such steam pipe 
in time of action. The cutting of any one of them 
by a projectile means the escape of high-pressure 
steam, involving in a horrible death every one 
within its reach. 

At the International Congress of Naval Engi- 
neers at Chicago in 1893, Mr. George W. Dickie, of 
the Union Iron Works, of San Francisco, advocated 
a system of hydraulic power transmission for use 
on ship-board, with large pressure pumps in the 
engine room and Pelton wheels, hydraulic rams, 
etc., to perform the work of dynamo driving, 
hoisting, etc. The system certainly possesses many 
advantages over the steam distribution system, 


especially with respect to its freedom from danger; | 


but the equipment which has been installed on the 
U. S. monitor ‘Terror’ seems to even surpass it 
in efficiency. On this vessel, as described in a 
news note in this issue, compressed air is used for 
performing all the various mechanical operations 
on board, from moving the rudder to hoisting am- 
munition. That this is far superior to a system of 
steam pipe distribution or to the scattering of 
donkey boilers over various parts of the vessel, will 
be apparent. The only system that promises to be 
able to at all compete with it is electrical 
power distribution. It would appear that com- 
pressed air would be superior to this in simplicity 


for direct hoisting, while where a rotary motion is 


wanted the electric motor would have the advant- 
age. ’ 

That one or the other of these systems, or per- 
haps both combined, are bound to displace the 
dangerous steam pipes wherever shot and shell 
can come, seems-certain. If two vessels were to 
engage in such a naval duel as that of the ‘‘Kear- 
sarge’ and the ‘“Alabama’’ for example, one 
equipped with steam pipes and the other with elec- 
tric or compresed air transmission, it would take 
a great deal of superiority in armor and armament 
in the former to make its chances of success in the 
contest equal. 
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In these days of improvements, real and alleged, 
those in charge of both public and private under- 
takings have a host of devices presented to them 
for examination. The advocates of these devices 
do not always have an opportunity to set forth the 
reasons for their adoption, and even when they do, 
the claims urged are often speedily driven from 
the minds of those to whom they are presented by 
a multiplicity of cares. If a fairly good article of a 
certain class is in service there is a natural ten- 
dency to continue it in use, without giving much 
attention to alleged” improvements, urged in the 
ordinary manner. Numerous changes in standards 
are often disadvantageous, although in some lines 
it matters little whether a new article is like those 
of the same class previously used, the main object 
being to have the best, regardless of previous cus- 
tom. In the course of a few years, often in a very 
few, important improvements are sure to be made 
in almost every line. On this account a general 
survey of the field is desirable now and then. Such 
a course gives ample opportunity for comparing 
various devices and settling upon the best in a 
truly critical manner, instead of relying upon im- 
pressions gained from time to time in a few hasty 
moments, and perhaps due quite as much to the 
suavity of a skillful agent as the merits of the 
device. A careful examination of one class of ap- 
pliances is about to be made by the New York 
Department of Public Works, as noted in our news 
columns last week. Valves, hydrants and acces- 
sories are to be considered with care, first through 
the literature put forth by manufacturers and next 
through an exhibition, to be held Noy. 10, at the 
Corporation Yards, 487 East 24th St., which yards 
are in charge of Mr. A. G. Gear. All communica- 
tions on the subject should be addressed to Gen. 
Chas. H. T. Collis, Commissioner of Public Works, 
150 Nassau St., New York city. 


The separation by means of magnetic machines 
of materials which have hitherto been considered 
non-magnetic, which is described in the paper of 
Messrs. Wilkens and Nitze, elsewhere in this 
issue, is the latest novelty in metallurgical pro- 
cesses, and one that may some day prove to be of 
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great importance to owners of deposits of low 
grade hematite iron ores. There are vast bodies 
of such ores in certain districts of this country 
which are now entirely valueless by reason of the 
availability of low-priced better ores in their 
vicinity. In other places high grade and low grade 
ores are found in the same mine, and the latter 
are now left in the ground or thrown away on 
the waste dump. If they can be concentrated by 
the new magnetic machines at reasonable cost, a 
notable benefit to the iron trade will result, in the 
securing to it a new and large supply of cheap 
ores. 


See 


ENGINEERS AND SPECULATIVE ENTERPRISES. 


In the “Code of Ethics,’’ which has been adopted 
by the Canadian Society of Civil Engineers and 
was printed in our issue of Feb. 13, 1896, occurs 
the following: 


The Civil Engineer should avoid connecting himself 
with schemes or projects of a merely speculative charac- 
ter, always bearing in mind that his professional repu- 
tation will be to a great extent judged by the inherent 
merits and commercial value of the undertakings with 
which his name may come to be associated. 


If this code of ethics be considered as nothing 
more than a statement of general principles, which 
one may accept or reject as he pleases, it will yet 
be agreed, we believe, that no more sound and 
wholesome advice could be given to an engineer 
than is conveyed in the above. 

The commonest question which is ever asked con- 
cerning an engineer is, ‘What work has he been 
connected with?’’ People in general judge an en- 
gineer not by his stores of knowledge, or his execu- 
tive ability; not even by his professional work, so 
much as by the character and the success of the 
enterprises with which his name comes to be asso- 
ciated. We are speaking now, of course, not of 
subordinate positions, but of the engineers in re- 
sponsible charge of work. No one will deny that 
this standard is often an unjust one. Because 
the financial management of an enterprise causes 
its ruin is really no reason why injury should be 
done to the reputation of the engineer, who very 
likely did hard and faithful work all through. But 
be the standard just or unjust, it is the standara 
which people in general accept, and the fact is 
one which every engineer will do well to bear in 
mind. 

It will, of course, be understood that we are not 
speaking now of the reverses which may come to 
any buisness enterprise, though these to some ex- 
tent fall under the same rule, but rather of the en- 
terprises ‘of a speculative character,’ as the code 
of ethics above quoted describes them. Concern- 
ing new enterprises the code says: 


The Civil Engineer whose advice is sought in respect 
_to the usefulness, practicability and cost of a work should, 
before expressing his opinion, obtain reliable information 
on all points involved in the matter submitted to his 
judgment, including the probable paying capacity of the 
contemplated undertaking. 

No one, we presume, will question that the term 
“Civil Engineer” in the above quotation should be 
given its broadest meaning, and that the rule of 
conduct is applicable equally to engineers in all 
branches of the profession. Let us express the 
Same thing in somewhat different words: The en- 
gineer sells advice. He is subject then to the 
same rules that govern all trade. If he sells good, 
safe and sound advice, the demand for his services 
will continue. But if he gives bad advice in return 
for his fee, either through ignorance or because he 
wishes to say what will please his client, he will 
soon find that no one wants to buy advice of that 
sort. Even the clients who want an engineer who 
will twist his report to further their ends without 
regard to the truth, will pass him by because they 
know that his word carries no weight with the in- 
vesting public. 

These things are not fancy or mere theory by 
any means. We have in mind, as we write, concrete 
instances. In one case an engineer’s name was 
used in connection with a concern against whieh 
a “fraud order’’ has been issued recently by the 
Post Office Department through the efforts of this 
journal. It need hardly be said that nothing can 
ever efface the injury done to that engineer’s 
professional reputation by that connection. An- 
other engineer has become noted for hisconnection 
with schemes of a fighly speculative character, 
His reports upon them, designed to attract inyest< 


ors, are marvels of ingenuity; but he has become 
so well known in this field that the mere fact of 
his connection with an enterprise is sufficient to 
make one look upon it with suspicion. 

If the engineer whose ignorance or dishonesty 
leads him into such a course injured only himself 
and those who are foolish enough to rely on his 
opinions, his misdeeds would be of comparatively 
little interest to the profession at large. The pun- 
ishment would fall where it was deserved. But 
this unfortunately is not the case. The engineer 
who gives bad advice or whose work fails always 
brings discredit upon the profession, just as surely 
as the engineer who succeeds in a great work 
raises the profession in the public estimation. And 
the injury done to the profession by an unworthy 
member is tenfold greater where it is the honesty 
and not merely the engineering ability that is at 
fault. 

But it will be said that it is unfair to hold the 
profession at large responsible for the acts of in- 
dividual members. Any one, no matter what his 
qualifications or lack of qualifications, may call 
himself an engineer and may sell engineering ad- 
vice—if he can find purchasers for it.’ This is, of 
course, true; and yet, we believe that in this mat- 
ter, the public is not quite so ignorant as is some- 
times thought. People do understand, we believe, 
the difference between the engineer of character, 
reputation and high standing in the profession, 
and the ignorant and incompetent man, whcse 
claim to the title of engineer rests on no substan- 
tial basis. It is clear then that the injury done to 
the profession when its members of high reputation 
commit unworthy acts is by far greater than can 
result from the acts of those hangers-on of the 
profession whom the public generally estimates at 
their real worth. 

And if this is true, it follows at once that the 
members of the great engineering societies, and 
especially such members as have attained profes- 
sional eminence owe to their fellow members and 
to the profession at largean avoidance of anything 
which may result in discredit to the profession. 
Perhaps there is no temptation which meets such 
engineers oftener than proposals of connections 
with “speculative” enterprises. We are far from 
saying that the engineer should on principle refuse 
all such offers. Every new enterprise must have 
something of a speculative character at the start. 
But it is clearly the duty of the engineer to scru- 
tinize every such enterprise with the greatest care 
before associating himself with it in any capacity 
where the public may be led to place confidence in 
it by reason of his connection. The engineer who 
is asked as an expert to report on such an enter- 
prise or who is offered an executive position in it 
must accept tne responsibility that necessarily 
accompanies such a position. People who invest 
their money will do so on the strength of his 
opinions, and if the investment proves a loss, his 
reputation, and to a certain extent the reputation 
of the profession will suffer. The only safe rule 
to follow for an engineer in such’a position is—to 
tell the truth and the whole truth. Ascertain 
the facts which count against the success of such 
an enterprise as carefully as you do those which 
make its prospects promising, and report them as 
faithfully to those who contemplate investment, 
This may seem Quixotic to some, but the engineer 
who pursues any other course is gambling with his 
own reputation. 

What would be thought of a lawyer who in 
submitting a report upon the title to a piece of 
property included all the favorable documents 
and omitted any which threw a cloud upon 
it? Why should not the engineer be held to 
an equal responsibility? Is it not clear that he 
must be so held, if engineering is to be the honor- 
able profession that it deserves to be? 

It may be argued that investors could not be 
secured for enterprises if they were not painted in 
glowing colors. We do not believe this. Nearly 
every one who invests money in new enterprises 
would far prefer an honest, unbiased report of the 
prospects of failure and of success from an ex- 
pert. It is not too much to say that the scheme 
which cannot attract capital upon a fair and im- 
partial showing of its points of merit and of risk, 
ought not to succeed. 

If there be any of our readers who hold that the 


position we have urged is too advanced for engi-. 


neers, at the present day, we invite them to con- 
sider for a moment the result of taking an opposite 
position. Suppose, for the sake of argument, that 
an engineer is justified in presenting in his re- 
port only facts favorable to an enterprise. Sup- 
pose, we say that he may occupy an executive po- 
sition in such an enterprise, and permit the dis- 
tribution of misleading statements respecting its 
engineering features. If such a condition of af- 
fairs were to obtain, it is clear that engineers’ re- 
ports would be worthless as a guide to investors: 
and we may be sure it would not take the public 
long to find out this fact. Would a banker be re- 
sponsible if he occunied an executive position in a 
concern and permitted it to publish misleading 
statements as to its financial condition? Would 
an attorney be responsible, if, as one of the officers 
of a company, he misled investors as to its condi- 
tion with respect to pending litigation? We realize 
well that in any such case the public would be 
prompt to hold such men to a due responsibility 
for their acts; and so in like manner does it hold 
the engineer responsible. 


> 


LETTERS TO THE EDITOR. 


Paving Along Street Railway Tracks. 


Sir: Referring to the article in the last issue of the En- 
gineering News, entitled “Paving Along Street Railway 
Tracks,’’ and the criticism of Mr. H. P. Jones, concerning 
the plan for paving along the street railway tracks in 
this village, contained therein, I wish to say that the plan 
covered only the paving proper and had nothing to do 
with the substructure of the track, the local authorities 
having no control over that portion of the work. Though 
strongly urged to put concrete under the ties, the local 
street railway managers refused to do so, stating that 
as they have to maintain the track in good order, they 
should have the right to choose the method of construct- 
ing it; and the village authorities are powerless in the 
matter as the laws relating to villages give them no con- 
trol over the substructure of the tracks. I am aware 
that a durable or permanent street railway track can be 
best obtained by using a concrete foundation under the 
ties, but in the case noted such a roadbed cannot be se- 
cured, Respectfully yours, 

Wm. B. Landreth. 


Cortland, N. Y., Oct. 17, 1896. 
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A New Stadia Rod Graduation. 


Sir: I enclose a design for the gradua- 
tion of a stadia rod which is simple and 
easily read. The groups’ of divis- 
ions for each 100 ft. are alternated or stag- 
gered, and thus at long distances the hun- 
dreds of feet are more easily counted than 
if they were placed centrally on the rod. 
Another advantage is that no black divis- 
ion extends entirely across the rod, so that 
wherever the wires may cut, the white 
spaces which they cross are greater than 
the black. 

Some engineers might prefer to have dis- 
tinguishing numbers for each 100-ft. inter- 
val, but I have never experienced the need 
of such distinctions even when working 
in heavily wooded territory. Mr. Kenneth 
Allen has advocated the use of small mir- 
rors, inserted at certain points on the rod, 
as an aid in avoiding mistakes at 
ranges. 

To prevent the graduations on the rod 
from being scratched or defaced, it is ad- 
visable to have narrow projecting strips 
down each side, and in order to protect the 
rod during transportation, the upper portion 
should fold forward upon the lower, so that 
the graduations are face to face. 

Yours truly, 
T. J. McMinn, M. Am. Soc. Cc. E. 
277 Pearl St., New York city, Oct. 1, 1896. 
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THE PROPOSED CANADIAN FAST TRANSATLANTIC 
STEAMER SERVICE. 


Deeper canals, “fitted to handle the Western as 
well as the Canadian trade,” are advocated by the 
Premier of the Dominion of Canada, and in this 
connection a fast Atlantic service between Canada 
and Great Britain is also pronosed. But Mr. 
Sandford Fleming, M. Am. Soc, C. E., one of the 
most prominent engineers of Canada, has lately 
issued a pamphlet pointing out the difficulties of 
maintaining the 20-knot service on the St. Law- 
rence part of the route, which has been suggested. 
Speaking of the Belle Isle entrance he says that all 


long 
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Winds from the southward bring up fogs, requir- 
jing the greatest caution in navigation; and for 
200 miles east and 100 miles west of Belle Isle, ice- 
bérgs may be encountered. Within ard some- 
times even beyond theSe limits, the track of steam- 
ers is rarely free from icebergs, and fogs are nearly 
always present. Mr. Fleming concludes that any 
attempt to establish on this route a line of steam- 
ers intended t® rival in speed those running from 
New York, Would end in disappointment; and to 
secure af all-the-year-round line, Halifax, in Nova 
Scotia, and Loch Ryan, in Scotland, present the 
shoYtest available route for fast steamers. He 
says that this route is 300 miles shorter than to a 
Milford Haven terminus; S81 miles less than to 
Holyhead; 90 miles less than to Southampton, and 
125 miles less than to Liverpool. But Mr. Flem- 
ing believed that steamships of moderate speea 
could be usefully employed on the St. Lawrence 
route in the transport of staple products and or- 
dinary cargo; and that steamers suitable for this 
trade could, at the close of navigation, in the St. 
Lawrence, find an open harbor at St. John, N. B., 
the nearest suitable Canadian seaport for the cities 
on the great river. 

In the same connection, Mr. John Torrance, of 
the “Dominion Line’ of steamers, at the late 
launch of the steamer “Canada,” said that this 
steamer was built for a 16-knot speed, and with 
this speed she had a cargo capacity of nearly 7,000 
tons. But if this same steamer were equipped for 
an 18-knot speed her cargo would be reduced to 
3,000 tons; and at 20-knots, to 1,000 tons. As a 
consequence, he said, if a fast service is desired it 
must be practically devoted to passengers alone; 
and the freight and passenger service must be 
separate and distinct. He thought such a fast ser- 
vice would not pay commercially. 

Mr. T. G. Shaughnessy, Vice-President of the 
Canadian Pacific Railway, answered Mr. Torrance 
by saying that his experience was that if business 
was to be secured prover facilities must be pro- 
vided, and that there was a havpy medium be- 
tween the extremes of high speed and great freight 
capacity. He illustrated his remarks by saying 
that with old and slow boats on the China, Japan 
and Vancouver route, the proprietors lost $150,000 
in 1888, though they received from the C. P. R. 
75% on all through rates. They rarely secured 
more than 30 first-class passengers on a voyage, 
and this number was reduced to 12 or 15 in the 
winter months. The Canadian Pacific Ry. Co. then 
puilt ships of 1644 knots speed, with accommoda- 
tion for 175 first-cabin and over 1,000 steerage 
passengers, and with a freight capacity of about 
4500 tons. These ships he said have been a finan- 
cial success almost from the start, and they carry 
from 160 to 170 first-cabin passengers in summer, 
and rarely less than 40 in the winter. 
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COUPLINGS FOR MAKING LEAD AND IRON PIPE 
JOINTS WITHOUT SOLDER. 
The accompanying illustrations show a method 


of connecting lead to lead, or lead to iron pipes, 
without the use of solder. Brass couplings are 
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Fig. 1. -—Lead to Lead, 


Fig. 2.—Lead to Iron. 


Figs. 1 and 2,—Couplings for Lead and Iron Joints. 
Made by the Monash-Younker Co., Chicago, Ill. 


used for this purpose, and the ends of the lead 
pipe are swedged up to fit against rubber washers 
resting on corrugated cone-shaped surfaces, 
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Fig. 1 shows the lead to lead connection. To 
make this joint the brass parts, B and BB, are 
swedged onto the ends of the pipe to be jointed, 
making use of a swedging tool and clamp fur- 
nished for the purpose. The tubulat double coné, 
CC, with the rubber washer pressed against each 
cone, is then put in place and the couplings are 
screwed up tight. Fis. 2 shows a lead to iron 
joint and needs no explanation. A variety of 
other joints, tees and connections can be made in 
the same general way. 

The couplers and fittingsaremadeby the Monash- 
Younker Co., successors to the Van Auken Steam 
Specialty Co., 201 South Canal St., Chicago. The 
compary states that they have been in use for the 
past three years, and presents testimonials to the 
effect that they have given Satisfaction in water- 
back connections and other places where both hét 
and cold water are used. It is claimed that therub- 
ber washer, as here used, coming in contact with 
lead and brass, only, is not subjected to the dis- 
integrating effect Observed in iron unions, where 
much oxidation is going on. 

As compared with the lead wiped joint it is ob- 
vious that any mechanic with ordinary tools can 
make these connections with ease, and it is 
claimed that their first cost is less and their 
safety and durability is greater than that of the 
wiped joint. 
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THE MAGNETIC SEPARATION OF NON-MAGNETIC 
MATERIAL.* 
By H. A. J. Wilkens and H. B. C. Nitze, South 
Bethlehem, Pa. 


The paradoxical title above used requires some explana- 
tion. The term ‘‘non-magnetic material’’ is applied to such 
substances as have heretofore been considered non-mag- 
netic in the arts, more especially in the practice of ore- 
concentration. E 

Scientifically, it has been shown by Faraday, Plucker, 
Wiedemann and other physicists that magnetism is an 
inherent property common to all substances, solid, 
liquid and gaseous, i. e., all substances are either at- 
tracted or repelled by the poles of a magnet, although in 
the great majority of cases the manifestation of this force 
is so feeble as to be measured only by the most delicately 
arranged physical apparatus. The substances attracted 
are known as paramagnetic, and those repelled, con- 
stituting by far the greater class, as diamagnetic. 

The diamagnetics shew but a slight deviation in in- 
tensity as compared with air, which is the neutral sub- 
stance. Bismuth is the most diamagnetic body known, 
and its diamagnetic permeability, expressed in figures, is 
stated to be 0.99982, taking air as unity. The para- 
magnetics, on the other hand, show a wide variation in 
intensity or permeability to magnetic forces. 

There exists, however, a distinct and wide gap between 
such as are highly magnetic and such as are only feebly 
so, and accordingly two classes might be made, namely, 
such as can be and such as cannot be lifted by the com- 
mon hand magnet or equivalent power. To the first class 
belong the metals iron, nickel and cobalt, and the min- 
erals magnetite and pyrrhotite, and these are the only 
substances that are generally recognized as magnetic; 
while all other paramagnetics, comprising the second 
class possessing comparatively infinitesimal magnetic sus- 
cceptibility, are regarded in the arts as practically non- 
magnetic. The abrupt gap between these two classes is 
not occupied by substances of intermediate and gradu- 
ated magnetic susceptibility. It is with this second class 
of paramagnetic substances that we are concerned. 

Faraday’s list, published in 1846, includes a large num- 
ber of metals, chemical salts and organic substances. It 
will suffice here to give the list of metals: Paramagnetic: 
Iron, nickel, cobalt, manganese, chromium, cerium, titan- 


ium, palladium, platinum, osmium. Diamagnetic: Bis- 
muth, antimony, zine, tin, cadmium, sodium, mercury, 
lead, silver, copper, gold, arsenic, uranium,* rhodium, 


iridium, tungsten. 

Various attempts have been made by physical investi- 
gators in Europe, with more or less success and reliabilty 
of results, to determine the specific magnetic permeability 
of substances. To give at least some idea of the great 
gap existing between the commonly known magnetic and 
some of the other paramagnetic bodies, the following re- 
sults obtained by Delesse may be cited: Taking the mag- 
netic attractibility of steel at 100,000, he found that of 
magnetite to be as high as 65,000, of siderite only 120, of 
hematite 93 to 48 and of limonite 72 to 43. 

Practical engineers and inventors have either taken for 
granted that the magnetic susceptibility uf substances was 
constant, and about what was indicated by the ordinary 
hand magnet, or, if they were acquainted with the uni- 


*Abstract of a paper presented at the Pittsburgh meeting 
of the American Institute of Mining Engineers. 

*According to later observations of M. Verdet, uranium 
is paramagnetic, 
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versal magnetic permeability of substances, they have felt 
that the attainment of sufficiently high power to affett 
the extremely low susceptibility of the paramagnetics, 


other than iron, nickel, cobalt, magnetite and pyrrhotite, © 


was impracticable within the bounds of practical economy, 
At all events, they have been discouraged from making 
any attempt to design electro-magnets capable of such 
peculiarly concentrated and condensed a field as to attract 
these substances. oti ; 

Even in the present case useful results were achieved 
only after making many experiments and actual trials, 
carried on in the beginning, without any knowledge of the 
previous theoretical investigations. 

A large number of machines haye been invented and 
perfected for concentrating the so-called magnetic min- 
erals, that is, magnetite and pyrrhotite, chiefly the former. 
When it became desirable to separate other ferruginotis 
minerals, such as hematite, limonite, siderite, étc., Which 
were in the generally accepted sense, non-magnetic, mé@th= 
ods for converting them into artificial magnetite were re- 
sorted to. This was done either by an oxidizing or a 
reducing-roasting in or without the presence of carboh- 
contact. 

On the same general principle, Mr. G. G. Conyers, de- 


signed in 1892 a process for the separation of the franklin- 


ite-ore of the Franklin mines, New Jersey. This ore is 
a crystalline granular aggregate of franklinite, willemite 
and calcite, with smaller amounts of zincite, garnet, 
fowlerite, tephroite, etc. It was the object to obtain the 
willemite and zincite as free as possible from franklinite 
(the principal iron and manganese-bearing mineral), thus 
rendering the franklinite magnetic, so that it could be 
separated on Wenstrom magnetic drums. This process 
gave good results; but the cost of roasting and the un- 
certainty of a uniform magnetic product led to further 
experimenting, and finally the method, a direct magnetic 
concentration of these ores, without previous roasting, 
was evolved by Mr. J. P. Wetherill, manager of the 
Lehigh Zine and Iron Co., South Bethlehem, Pa. 

Mr. Wetherill found that not only the franklinite, but 
also the garnet, fowlerite, tephroite and similar deleteri- 
ous iron and manganese-bearing minerals could be thus 
eliminated. 


These surprising and important results were attained 


by utilizing a peculiarly high magnetic power, applied in- 


machines especially adapted for the purpose, and suffi- 
cient to act upon the comparatively almost infinitesimal 
magnetic permeability of these minerals, instead of at- 
tempting (as had heretofore been done) to raise this low 
permeability to a point known in practice as “‘magnetic,’’ 
that is, capable of attraction by a common hand-magnet 
or the electro-magnets heretofore employed, 

Further investigations showed that a large number of 
ferruginous and manganiferous minerals, such as hema- 
tite, limonite, siderite, garnet, pyrolusite, etc., besides 
many chemical salts of iron, manganese and chromium 
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were affected by this extraordinary magnetic power, and 


were thus adaptable to this method of concentration. 

Letters-patent were granted to Mr. Wetherill for his 
method of direct magnetic separation of paramagnetic 
substances of low permeability from mixtures containing 
the same, as well as for the machines employed to obtain 
this result; and these patents are now owned by the Weth- 
erill Concentrating Co., located at South Bethlehem, Pa.* 

The machines for making these separations are of two 
types. In the first the magnetic particles are lifted awa/ 
from the original mixture. The machine consists of two 
magnetic cores and bobbins and four pole-pieces, which 
are adjustable, so that they may be moved nearer or far- 
ther apart as desired. 

About each pole-piece revolves a belt. : 

The ore is fed from a hopper by means of a feed roller 
upon a belt which carries it in a thin layer, say % to 
38-16-in, thick, in close proximity to the space between 
the poles, and the magnetic particles are withdrawn and 
lifted up into the highly intensified field existing at this 
point. They are removed by a horizontal belt and carried 
into a receptacle. S 

The non-magnetic tails fall from the belt into another 
receptacle. 

The intensity of the magnetic attraction can be accu- 
rately adjusted by changing the distance of the feed-belt 
from the pole-points; or, by changing the distance between 
the pole-pieces, or, finally, by changing the amperage of 
the current. 

So far machines have been used with a capacity of from 
% to 8 tons per hour, depending upon the number of 
pole-pieces used, the speed of the belts and the nature 
and size of the material operated on. By widening the 
pole-pieces and the feed-belts, the capacity can be raised; 
but this may ultimately reach a point where it will be 
more advantageous to multiply the number of machines 
instead of further increasing their size. 

The amount of amperage necessary for producing the ex- 
tremely high field is comparatively small. This is due 
to the large-sized and correctly proportioned cores, yokes 
and pole-pieces employed, and the almost perfect con- 
densation at the pole-points of the vast number of mag- 
netic lines generated in them. 

For the separation of the Franklin minerals, where the 


_*U. S. patents Nos. 555,792 (dated March 3, 1896), and 
5dd0,794 (dated March 3, 1896). - 
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magnetic heads produced consist of franklinite, tephroite, 
rhodonite, garnet, etc., from 3 to 8 amperes, with from 16 
to 30 volts, are necessary. In the concentration of the 
Clinton red fossil-ore from 4 to 8 amperes were used. 
For limonite and pyrolusite a somewhat higher amperag § 
is employed, from 10 to 15 giving a good separation. 

The ability to adjust delicately the magnetic intensity 
of these machines permits, in many cases, the practical 
isolation from one ore of several products showing a 
slight difference of magnetic permeability. For instanc:, 
in the concentration of monazite sand the pure monazite 
ean be separated from garnet and rutile at one operation, 
and the latter, by a slight change in the intensity of the 
current, can again be separated from each other. 

Aside from the separation of several minerals from one 
ore, the discriminating power can be utilized for the 
separation of a desired quantity or quality of heads, where 
the magnetic mineral varies in itself in permeability. For 
example, in the concentration of the Clinton fossil-ores, 
‘the magnetic permeability of the hematite particles in- 
creases apparently with their percentage of iron, and 
either a small amount of high-grade heads can be pro- 
duced with a low amperage, or a large amount of low- 
grade heads with a higher one. From a commercial stan4- 
point, the exact quantity or quality which it would be 
advisable to produce would depend upon the increase in 
value of the concentrates per unit. 

The machines described are adapted to dry concentra- 
tion. Their arrangement for wet concentration would ne- 
cessitate but a slight change in some of the mechanical 
features. 

it is difficult as yet to judge of the full extent of the 
field to which this method of concentration is applicable. 
Its original application to the franklinite ores has been 
mentioned above. It should supplant those operations 
already enumerated, in which a magnetizing roasting has 
heretofore been found necessary before magnetic concen- 
tration, not only on account of the additional cost which 
the latter entails, but also because better results may be 
expected from the direct treatment of the raw material. 
Magnetizing-roasting is attended, in most cases, with con- 
siderable difficulties, such as the sintering and slagging 
of the ore, imperfect magnetization, etc., which not only 
decrease the quantity, but may also impair the quality, 
of the resulting concentrates. Such difficulties were en- 
countered in the magnetization of the red fossil-ore of the 
Birmingham district and in the roasting of siderite-blende 
ores in several European localities. 

Perhaps its widest application will be in the field of 
concentrating iron-ores, red and brown hematites and car- 
bonates. It is estimated that over 90% of the material 
charged into the blast-furnaces in this country is of these 
classes, and that in European countries the proportion is 
even larger. These ores will practically be placed on the 
same level with magnetite, so far as the ability to con- 
centrate them magnetically in the raw state is concerned. 

Of importance to the iron and steel industry will be the 
concentration of manganese-ores, with which other meth- 
ods of concentration, such as jigging, have always experl- 
enced difficulty and waste. 

There are no doubt many other special cases in which 
this process of direct magnetic concentration may become 
applicable. 

Among the materials, besides those mentioned above, 
which have been treated successfully are: 

1. A mixture of apatite and rutile, occurring in a de- 
posit near Charlottesville, Va. 

2. Monazite-sands from North and South Carolina. 

8. Garnetiferous rocks and schists, from which it was 
desired to extract the pure garnet. 

4. Corundum ores, from which garnet and other dele- 
terious ferrugunious minerals were to be removed. 

5. Ores containing siderite as a deleterious ingredient, 
as in cryolite, for instance. 

In certain metallurgical operations this method of mag- 
netic concentration may form an intermediate stage, ay 
for instance, in the separation of pyrite from blende, after 
the mixture has received a dead roast to prepare the 
blende for the retorts. 

Its application has not been exploited as yet in the 
chemical and other industrial arts. 

Franklinite-Ores.—_The process has been in operation on 
a large experimental scale at the works of the Lehigh Zinc 
and Iron Co., South Bethlehem, Pa., for the separation of 
the franklinite-ores. Some 15,000 tons of material have 
been treated here, and, on the basis of the experience 
thus gained, a large and comprehensive plant has been 
designed and erected at the mines of the Sterling Iron and 
Zine Co., Franklin, N. J. This plant, having a capacity 
of 400 tons of raw ore per day, is about ready to go into 
operation. The ore, as it comes from the mine, is dried, 
erushed to 10-mesh size by means of Blake crushers and 
rolls, and sized. The franklinite, tephroite, rhodonite, 
garnet, etc., are removed on the Wetherill machines, 


|—-——Per cent. —| 

Wt. ZnO. Fe. Mn. 
Run-of-mine ore ............... 100 31.09 20.34 9.34 
Franklinite separated ....... --. 56 24.38 35.50 13.62 
Willemite and zincite separated. 28 60.00 1.50 6.10* 
Calcite separated ....... mvaeece 10 . “4. SOCCER 


*This manganese is to a great extent chemically con- 
tained in the willemite and zincite. 


leaving, as non-magnetic tails, a mixture of willemite, 
zincite and calcite, from which the latter is subsequently 
separated bv jigging. The operation of the process on 
this material is highly successful, as is shown by the 
analyses at the bottom of the preceding column. 

Clinton Fossil-Ores.—Of more general interest, on ac- 
count of the greater application of the process and the 
large extent of the field, are perhaps the results obtained 
on the red fossil hematite-ores of the Birmingham district 
in Alabama. 

The richer, soft ores of this district,such as are used in 
the furnaces, average from 45 to 48% in iron, and from 30 
to 24% in insoluble matter. Such ores occur, however, 
only in few localities, which are limited in extent, and 
are now almost exhausted. By far the greater portion of 
the leached ore-beds consists of material running from 
35 to 45% in iron and from 45 to 30% in insoluble matter. 

This latter class of ore cannot be used in the furnaces 
to advantage, and is therefore practically worthless, un- 
less the percentage of iron be raised by concentration, 
and at the same time the insoluble matter be proportion- 
ately decreased. 

The tests on these ores were made under the auspices 
of the Tennessee Coal, Iron & Railroad Co., and were 
in direct charge of Dr. William B. Phillips, the consult- 
ing chemist of the company, who, for the past three years, 
has made a specialty of the problems involved in the 
concentration of the Birmingham ores. 

Various working-tests were made on material from a 
great number of localities, and the results were verified 
by some 500 analyses made in the laboratory of the com- 
pany. 

Concentration-tests on this material by the Wetherill 
process gave the following results (calculated on a basis 
of 100 tons of raw ore): 


Iron. Insoluble. 
vie To fo 
Ore AV OLE. o, saieraisisrs'vie-cdieleleis a wrapie olaye ais 48.03 25.20 

Iron. Insoluble. 
: : % 70 
57 tons of heads, containing........... 67.10 13.10 
28 tons of middlings containing........ 46.20 25.40 
15 tons of tails, containing..........+. 10.00 70.80 


It was further found that about 20% in weight of this 
raw ore could be brought up to: iron, 59.15%; insoluble, 
10.45%. 

At the prices offered for concentrates by the T. C. I. 
& R. R. Co., it would be perfectly feasible to purchase 
this grade of raw ore at the market-price, and make the 
concentrates at a profit. As, however, the ore of this 
quality is almost exhausted, the question of concen- 
trating it on a large scale will hardly arise. 

The above results compare most favorably with those 
previously obtained by the magnetizing-roasting process, 
particularly in the proportional amount of heads that 
were produced and the comparatively small percentage 
of iron carried in the tails. 

The tests by direct concentration on the lower-grade 
ores showed a proportionately greater increase in the 
percentage of iron than those on the higher-grade mate- 
rial. The quality of the heads was, however, not as good, 
which shows that the hematite matrix in the low-grade 
ores carries a larger percentage of inherent insoluble 
matter than that of the richer ores. 


Among others, the following results were obtained 
(calculated on the basis of 100 tons of raw ore): 
Iron. Insoluble. 
yh To % 
Original” or6y eu ceeetee alee eos vo. a 41.58 87.51 
Iron. Insoluble. 
% To 
69 tons of heads, containing.......... 52.00 23.00 
31 tons of tails, containing............ 18.40 70.00 


About 25% in weight of this original- ore was raised 
to: iron, 56.40%; insoluble, 17%. 

Tests were also made on the so-called ‘‘hard ore,’”’ 
which represents that portion of the ore-bed from which 
the lime has not been leached. The raw ore of this char- 
acter, as used at the furnaces, averages: iron, 35.50%; 
insoluble, 17.50%; lime, 16%. From this were obtained 
from 50 to 60% in weight of heads, containing: iron, 48%; 
insoluble, 10.50%; lime, 10%. 

The cost of mining this hard ore, on account of its be- 
ing underground, is far in excess of that of the soft ore. 
And, therefore, although the use of such concentrates as 
were produced would be of great advantage in the fur- 
nace, the cost of mining 2 tons of raw ore would be too 
great to permit the use of 1 ton of concentrates obtained 
therefrom at a profit under present circumstances. 

The above tests must be considered to a certain extent 
preliminary. There is no doubt that a wider experience 
with this material, and, as a rule, a somewhat finer crush- 
ing and more judicious sizing, will give still better results. 
Experiments have gone far enough, however, to prove 
that this process of direct magnetic concentration is not 
only technically the most feasible, but also commercially 
the most econemical one.* 

Brown Hematite-Ores.—To show the application of the 
process to brown hematite-ores, the following results, 
from experiments made at the testing-plant of the Weth- 


*It is regretted that business negotiations and commer- 
cial calculations are not far enough advanced to permit 
figures of costs and value of the concentrates to be pub- 
lished at the present time, 


erill Concentrating Co., South Bethlehem, Pa., may be of 
interest: 


Brown Hematite from Iron Gate, Va., Allegheny Iron Co. 


Percentage SiOs. Fe. 

hy by weight. Per cent. Per cent. 
Originalfors awl wee reek 100 31,29 42.08 
COnCOntrates cra psicshe qa sss aie 63.4 11.24 51.04 
Tallsaee See Ae eet 86.6 66.00 31.74 
Brown Hematite (Washer Tailings), Barren Springs, Va. 

Percentage SiOs. Fe. 

B. by weight. Per cent. Per cent. 
Original OTe.ca-wde se eisucie ture LOO. 29.93 32.03 
CONCERITALERS. ae furs Bie ee oO 7.43 53.14 
Tallajie. Pe. eA Sete ees 70 39.58 22.98 


Jigged Zine-Ore (Consisting of Limonite and Calamine), 
Wythe Lead & Zine Co., Austinville, Va. 


Percentage Fe. Zn. 

Y by weight. Per cent. Per cent. 
OnginahOxre. Wed cneate ohtient «. 4100 18.60 29.57 
GONCeNntrATEN 2 sa et coe oN OS 49.45 5.58 
Wahl. Spear Sed cedars vanities: areteys 67 3.41 41.40 


In the application of this process, limitations will be 
encountered similar to those common to other methods 
of concentration. The constituents of the material to be 
concentrated must exist in a visible mechanical mixture, 
so that, after crushing, each constituent may be present 
in separate and distinct particles. As already stated, the 
Wetherill machines have successfully handled material up 
to %-in. in diameter, and a coarser crushing than this 
is seldom advisable in concentration. As a rule, finer 
crushing is necessary on account of the structural con- 
dition of the raw material, as in the case in the Clinton 
fossil ores. 

The antipathy against the use of fine ores in the blast- 
furnace has been greatly overcome by the successful utili- 
zation of the Mesabi fine ores in the Pittsburgh district, 
where 338% of material, running less than 8-mesh in 
size, constitutes the regular furnace-charge, and as high 
as 60% has been used without serious difficulty. Briquet- 
ting may, in some cases, be resorted to, especially where 
a self-fluxing and partially self-reducing briquette can be 
made, and where these advantages counterbalance the ad- 
ditional cost of manufacture. 

When the difference between the magnetic permeability 
of the constituents is marked, a preliminary sizing of the 
material is unnecessary; but this must be resorted to, 
and the number of sizes be proportionately increased, as 
the magnetic difference becomes less. The process resem- 
bles in this respect an air or water-separation. In rare 
instances this difference may be practically nil, and a sep- 
aration may become impossible. Such was found to be 
the case in the attempted separation of chromite and ser- 
pentine in a certain chrome-ore, these two ingredients 
showing practically the same magnetic properties. 

Experience has shown that the actual cost of magnetic 
concentration, under usual conditions, will not exceed 5 
cts. per ton of raw ore. The cost of preparing the ore 
for the machines by drying, crushing and sizing will de- 
pend to a great extent upon the character of the ore, 
locality of the deposit and other conditions, and will not 


differ from the corresponding cost under any other method 
of concentration, 
eQ_a—v—O,QaCO_—_——!ZL ee 


SUSPENDED ARCH-CENTERS AT THE PORT OF 
BORDEAUX. 


In building the new quays at the port of Bor- 
deaux, France, the bad character of the soil and 
the unstable condition of the older works founded 
upon piles, at that place, made it necessary that 
some general plan be adopted that would reduce 
to the lowest degree the effect of the outward 
thrust of the filling material. With this end in 
view the engineers concluded to employ masonry 
arches, placed at right angles to the pier-line, and 
to support these arches by piers founded by the 
use of compressed air. The reasons for the em- 
ployment of this system and a full illustrated de- 
scription of the construction of these quays will 
be found in the ‘‘Annales des Ponts et Chaussees,” 
for June, 1896, in a lengthy and interesting paper 
written by Mr. A. Pasqueau, Chief Engineer. One 
of the most novel features of construction was the 
use of suspended centers for the masonry arches 
connecting the piers, and these may be described 
as follows: 

The foundation soil was made up of strata of 
mud, from 16 to 20 ft. deep, muddy sand and 
gravel, from 7 to 20 ft. deep, and a compact bed 
of yellow marl, or clay, lying from 50 to 66 ft. be- 
low datum; and upon this latter formation the 
piers were founded. This quay is 4,959 ft. long 
and required the sinking of 98 metallic, rectangu- 
lar caissons or pier-foundations, by the employ- 
ment of compressed air. The datum line used was 
21.55 ft. below the highest known tide, and the 
height of the front edge of the quay was fixed at 
this highest tide mark. The normal rise of the 
tide is 18.04 ft. The-face-width of the piers was 
fixed at 4 m., or 13.12 ft., from the springing line 


of the arches to 23 ft. below datum, and 5.4 m., 
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or 17.71 ft. wide from that point to the founda- 
tion. The general length of these piers was 10 m., 
or 82.80 ft., with a face batter of 1 in 10 from the 
top to a point 28 ft. below datum. At this latter 
point a horizontal step increased the bottom length 
to 34.44 ft. Out of 93 piers, 9 were doubled in 
face dimensions, or made 8 m. wide at the spring, 
to support heavy cranes, etc. 

The springing line of the arches was fixed at 
1.50 m., or 4.92 ft. above datum, and the normal 
arch span was 12 m., or 89.36 ft., with a rise of 
2 m., or 6.56 ft. The width of the arch was 10 m., 
or 32.80 ft. Upon the completion of the arches the 
openings were closed by a filling of broken stone, 
having side slopes of 45°, and with the front-toe 
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Fig. 2.—Details of Suspended Centering 


of the filling terminating on a line with the face of 
the caissons at a general depth of 23 ft. below da- 
tum. The top of this rock embankment extends up 
to the crown of the arches and sand was used as a 
back filling. The arches themselves, the face wall 
above them, and the front faces of the piers, to 
a point 23 ft. below datum, are built of cut stone. 

The springing line of the arches was 2 ft. above 
the level of mean low water, or 4.9 ft. above da- 
tum, and it might have been possible to have used 
centering of the ordinary type; but such a center 
would have been very difficult to place and to 
strike, owing to the slight height available. in 
this emergency, the contractors, Messrs. Zschokke 
and Terrier, devised the system of suspended cen~ 
ters here described and illustrated. 

The elevation and photographic view show the 
design adopted for this purpose. The contractors 


the chord of the arch. The two outer trusses at 
each end were enclosed in plates in such a man- 
ner as to make tight boxes provided with man- 
holes, air-pipes, valves, etc., and the upper part of 
this center was covered with wood for the support 
Iron-trussed beams were 


of the arch voussoirs. 


of the poles which carry the overhead wires of the | 


trolley division. 
ers are dropped to the ground, and each is con- 
nected to its own third rail. +) 

The third rail is of peculiar shape (Fig. 2), the 


At Nantasket Junction ‘the feed- _ 


end view resemblirg a flattencd A; this form js — 


FIG. 1.—VIEW OF SUSPENDED CENTERING AT THE BORDEAUX HARBOR, FRANCE. 


put in place, below the spring of the arch and 
between the piers, to support this floating center 
with its wedges, etc., as shown in Fig. 3. 

The placing in position of this centering was 
simple. The center was floated by emptying the 
two tight boxes, at the ends, and was guided be- 
tween the piers at high-tide; it was then settled 
down upon the cross beams, put in place at low 
tide, by introducing water into the end boxes. The 
water was left to circulate freely between the 
four middle ribs of the center. Upon the com- 
pletion of the arch the wedges were struck in the 
ordinary manner; the end boxes were agair 
emptied and the center withdrawn and floated to 
the next pier. It should be remarked that where 
these floating centers were employed the spring- 
ing line of the arches was 8.20 ft. above datum, 
owing to a change in the type of the piers. The 
weight of one of these floating centers was about 
39,600 Ibs. and its cost was estimated at $1,200, 
not including the beams below the springing line; 
it drew 2.16 ft. of water with the end boxes empty 
The cost of handling this center for one arch was 


Uj 


~~ Half Elevation. 


at first used two steel, trussed ribs, spaced 8.53 ft. 
apart, to support a center 16.4 ft. wide, and built 
the arch, which was 32.8 ft. deep, in two sections. 
But they later employed three ribs and built the 
whole arch at one operation. As shown in the 
elevation, these trussed ribs rested upon iron 
plates fixed upon the piers at an elevation of 3 m., 
or 9.84 ft. above datum, and, by long rods ar- 
ranged normally to the intrados of the masonry 
arch, these trusses supported a series of metal 
panels, 2.88 ft. wide, forming the center desired. 
The stone arches were built upon this center in 
the ordinary manner, by leaving holes for the 
passage of the supporting rods. After a sufli- 
cient time had elapsed the centers were readily 
struck by loosening the nuts at the top of these 
rods and the centers were then lowered onto 
boats and transferred to adjoining piers by utiliz- 
ing the rise and fall of the tide. 

Mr. Hersent, who had a later contract on the 
same work, preferred to use a floating center for 
his arches; but for those of slight span and rise 
he also employed the suspended centers, and he 
recommends them for emergencies of this char- 
acter. The Hersent floating center was composed 
of six metal trussed ribs following the curve 
of the intrados of the arch and the line of 


Half Section. 
FIG. 3.--FLOATING CENTERS FOR ARCHES AT THE BORDEAUX HARBOR. 


Cross Section. 


about $25, or about 20 cts. per cubic yard of arch 
masonry. 
TS OO 
THE THIRD RAIL ELECTRIC SYSTEM ON THE NEW 
YORK, NEW HAVEN & HARTFORD R. R. 

During the past summer the New York, New 
Haven & Hartford R. R. Co. installed the third- 
rail electric system on 34% miles of the South Shore 
branch of the Plymouth division. This is the first 
surface railway that has ever operated its cars by 
a conductor laid upon the ground. A three months’ 
trial has proved the success of: the system for or- 
dinary railway traffic at high speed. That part 
of the line where the third rail is laid is a 
continuation of the track on which the trolley is 
used. The trolley line is about seven miles long 
from Nantasket Beach to Nantasket Junction. At 
the end of this line the trolley slips from the ena 
of the overhead wire, is pulled down and fastened 
and contact is made with the third rail. A knife 
switch under the hood of the car being closed, the 
current from the third rail is thrown into the 
motors and the operation of the train continues 
without interruption, The current for the third 
rail is brought from the power-house over two in- 
sulated feeders of copper cable laid along the tops 


used because it is cheaper than standard sections. 
It is laid in the middle of each track. Each see- 
tion of third rail is 30 ft. long, and weighs 93 Ibs. 
per yard. 
each section, the blocks being let into the ties. Be- 
fore use these blocks were boiled in vacuum pans 


Fig. 1.—Side View of Sliding Shoe, Third Rail System; 
New York, New Haven & Hartford R. R. 


with a tar compound, and the cells thus filled with 
insulating and preservative material. At each 
rail-joint are two heavy copper bonds. ‘ 

The current is taken from the third rail by two 
sliding shoes (Figs, 1, 2, and 3) hung loosely from 
the car, one suspended between the axles of each 


It is supported by three ash blocks to — 


truck by two slotted links which allow it to slide — 


easily on the top of the third rail. The current is 
brought to the motors through the controllers and 
circuit breakers, and returns to the track rails by 
the wheels. The distance between the two shoes 
is 33 ft. No third rail is laid at the crossings, the 
circuit continuing between the broken ends by 
means of lead covered underground cables. At 
crossings less than 30 ft. wide,one of the shoes re- 
mains in contact, at wider ones the impetus of the 
moving car brings the shoes into contact again be- 
fore the car can come to rest. The widest cross- 
ing which is run over in this way is 1,200 ft. Each 
shoe is a cast-iron plate 12 ins. long and 5 ins. 


Fig. 2.—End View of Sliding Shoe, and Section of Third 
Rail; New York, New Haven & Hartford R. R. 


wide, and weighs about 20 lbs. It is connected to 
the motor by a flexible cable. No difficulty has 
been experienced by the heating of the shoe from 
the friction, which is due probably in part to the 
air rushing past it, keeping it cool. 

The air for the brakes is supplied by an elec- 


-motor stops. 


_reservoir, 
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trically driven air compressor automatically con- 
trolled by the air pressure itself. The apparatus 
eonsists of a double vertical air pump (Fig. 4) with 
single-acting cylinders, 5°4 x 7-in. stroke, directly 
connected to a series motor, the lower field of 
which is extended to form the base of the pump. 
The capacity of the pump is 52% cu. ft. of free 
air per minute, working against 90 lbs. pressure 
per sq. in. At this pressure the speed is 250 revo- 


lutions at 600 volts. 
The air compressor is piped directly to the main 


Fig. 3.—Cast-Iron Contact Shce in Position; N. Y.,N. H. & H. R. R. 


and is controlled automatically by a 
pneumatic governor consisting of a cylinder con- 
taining a piston working against a spring. The 
action of this automatic control is as follows: The 
pipe running from the main reservoir enters the 
cylinder below the piston. As the pressure rises 
the piston is forced upward against the spring. 
The other end of the piston rod carries the contacts 
through which the pump-motor circuit is made 
and broken, Any arcs that may be made when the 
contact is broken are blown out in a magnetic 
field, the coils of which are connected directly in 
series with the motor. As the pressure in the 
reservoir falls from 5 to 7 lbs., the piston is forced 
back by the spring, the contacts are pushed down 
to their seat, the circuit is closed, current flows to 
the motor and the compressor starts. The circuit 
remains closed until the pressure reaches normal 
when it overcomes the force of the spring, forces 
the piston upward, breaks the contact and the 
This operation is repeated automat- 
ically, the machine requiring practically no atten- 


Fig. 4.—Automatic Air Compressor Used on the Electric 
Cars of the New York, New Haven & Hartford R. R. 


tion. The governor can be adjusted to any press- 
ure from 45 to 100 lbs. and works on a differ- 
ence of from 5 to 7 lbs. 

Before the third rail was installed two steam 
locomotives were used on the 314-mile stretch from 
Nantasket Junction to East Weymouth. These lo- 
com tives burned each day four tons of coal 
apiece. With the new arrangement not more than 
four tons are used to generate power for the entire 
Seven miles between Pemberton and Nantasket 
Junction. Trains have been operated at a speed 
of 70 to 80 miles per hour, 


We are indebted to the General Electric Co. for 
the accompanying illustrations and the informa- 
tion from which this article was prepared. 


OO ___—— 


A HEAVY HORIZONTAL BORING, DRILLING AND 
MILLING MACHINE. 


We illustrate herewith a powerful two-spindle 
horizontal boring, drilling and milling machine, 
recently built by The Niles Tool Works Co., of 
Hamilton, O. The cut shows the 
machine without the floor tables. 
These are attached to the _ bed. 
They are made either square, cir- 
eular or rectangular in shape, as 
may be desired, for the particular 
work that is to be done on the ma- 
chine. 

The column is traversed on the 
bed, and is supplied with two sad- 
dles on opposite sides of the col- 
umn. The saddle with the large 
spindle is for boring purposes, and 
the smaller spindle is for drilling. 
The horizontal traverse of this 
machine is 9 ft. on the bed, and 
the saddles each have 6 ft. vertical 
traverse on the column. The bor- 
ing bar is § ins. in diameter, pro- 
vided with a face-plate drive, by 
means of which heads or milling 
cutters can be attached, and the 
machine in that way can be used 
for boring and facing work of 
large diameter. The drilling 
spindle is 4% ins. in diameter, 
48 ins. traverse. The horizontal 
traverse of the 8-in. spindle is 72 ins. The two 
heads on each saddle are driven by the same 
eountershaft, which is so arranged as to make 
the machine more compact, but each of the sad- 


nals and 4 torpedo signals. The station at 125th 
St. has 22 working levers, operating 8S double- 
blade signals, 6 distant signals and 4 mechanical 
slots. The great four-track drawbridge, 400 ft. 
long, which crosses the Harlem River, between 
138d and 135th Sts., is protected by signals con- 
trolled from a tower at 135th St., on the north 
side of the river. 

In designing the signal plant, one requirement 
to be met was that of the officers of the railway 
to the effect that the system of lock-and-block 
working which has been in operation for some 
time in the Fourth Ave. tunnel, should be ex- 
tended as far as 135th St. Pot signals are used 
in the tunnel, showing three colors; green, red 
and white. The block instruments used to con- 
trol these pot signals are double instruments con- 
trolling two levers, and since the two levers 
operate the same signal, it was necessary to de- 
sign a movement which would permit of the two 
levers operating on the same line of connections 
to the same signal. This was successfully car- 
ried out in the tunnel, and since all the signals 


HORIZONTAL BORING, DRILLING AND MILLING MACHINE. 
Built by The Niles Tool Works Co., Hamilton, O. 


dles are independent of one another in every re- 
spect, and are so connected with the driving 
shaft (which is of large diameter) that either 
one or the other of the spindles may be thrown 
out at will. The driving cone is provided with 
six steps, and is powerfully back-geared. Each 
of the spindles is nicely counterweighted, and all 
the feeds and movements of the saddles are with- 
in easy reach of the operator, a platform being 
provided close to each saddle. The weight of 
this machine is about 80,000 lbs., without any 
floor plates. It is particularly adapted for large 
floor plates. It is particularly adapted for large en- 
gine work, electric generators, ship buiiding, ete. 
OB 
A DOUBLE-BLADE SEMAPHORE FOR BLOCK SIGNAL- 
ING ON THE PARK AVE. VIADUCT; N. Y. CENTRAL R. R. 
The new four-track steel viaduct of the New 
York Central RK. R., in New York city, which ex- 
tends from 110th St. to and beyond the Harlem 
River, will have a very complete system of lock- 
and-block equipment, and all the signaling and 
interlocking plant, has been installed by the Na- 
tional Switch & Signal Co., of Easton, Pa. On 
this viaduct the two western tracks are used for 
northbound trains and the two eastern tracks for 
southbound trains, the trains keeping to the left 
on this part of the line in consequence of the ar- 
rangement of the Grand Central terminal station 
at 42d St. The first signal station for the via- 
duct line is at 110th St., and this has 12 levers, 
operating 4 double-blade signals, 4 distant sig- 


on the eleyated structure are high semaphore 
signals, it became necessary to design a special 
signal for that work. 

Before proceeding further with the description 
of the special form of signal designed to accom- 
plish the desired end, it is necessary to explain 
the purpose of using both red and green. It has 
been found desirable to use the red and green in 
the lock-and-block system so that in case of 
failure of the track circuit or apparatus opera- 
ting aud controlling the signal preventing the 
giving of a clear signal, it would be possible to 
pass trains over the road by clearing the red 
(or ‘‘stop’’) signal, leaving the green (or ‘“cau- 
tion’’) signal in the horizontal position. This in- 
dicates to the engineman that while both arms 
are not in a clear position he may proceed since 
the red signal was cleared, knowing that the 
only reason he does not receive the white signal 
is that the apparatus is out of order. It might 
seem that this is a condition which it is hardly 
necessary to provide against, but owing to the 
enormous volume of traffic on these four tracks 
(which carry all the trains of the New York Cen- 


tral R. R. and the New York, New Hav- 
en & Hartford R. R.), it was found that 
notwithstanding the most careful supervis- 
sion of the work there were times when 


trains would be delayed unless this compound 
signal, as it might be termed, was operated. This 
is not really permissive signaling, for the red 
signal cannot be cleared unless the section in ad- 
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vance is unoccupied, but it is a special system 
introduced in order to provide for the prompt 
and safe handling of a very heavy traffic. This 
plan, it will be seen, avoids the necessity of stop- 
ping each train while the fireman goes to the sig- 
‘nal tower for a green caution card to allow the 
train to pass the red signal under ‘‘caution”’ as far 
as the next signal tower. There are two separate 
circuits, one for each signal (the white and the 
green) so that it is impossible for an operator 
finding he cannot give the ‘‘white,’’ and assuming 
that the apparatus is out of order, to give the 
“sreen’” when as a matter of fact there is an ob- 
struction on the track. 

The following rule for signalmen governing this 
is included in the rules issued over the signature 
of Mr. J. H. Franklin, General Manager of the 
Harlem Line: 


Give three (3) bells to get unlocked on your red signal. 
If advance tower fails to unlock you on red you will put 


Fig 1.—Norma! Position, ‘* Danger.’’ 


interlocking machine in the tower has two levers 
for each home signal, one red and one green, 


and these levers are coupled to a compound lever 


below the machine, which in turn is coupled to 
the rocking shaft. 

The normal position of the levers and signal is 
at danger and in case a clear signal can be 
given, the operator simply reverses the red lever, 
thereby clearing both arms 42s shown in Fig. 2. In 
case a clear signal cannot be given by reason of 
any failure in the apparatus, the operator re- 
verses his green lever thereby exerting a pull 
on the line of connections which lowers the out- 
side or red arm to an angle of 65°, leaving the 
green blade in the horizontal position as indi- 
eated in Fig. 3. 

It will be seen by Fig. 3 that the floating spec- 
tacle is moved upward to a position in front of 
the lamp when the green lever is reversed; but 
when the red lever is reversed, clearing both 


Fig. 2.—Position for‘‘ Track Clear.’’ 


ordinary permissive block signaling. In this case, 
however, it is not necessary to have two levers 
in the interlocking machine, as one lever can be 
made to do all the work, one arm being lowered 
by the half stroke, and both arms by the full 
stroke of the lever. This can be operated with 
either pipe or wire, but for block signal stations 
where the expense would be but little greater if 
pipe were used, the use of pipe is recommended 
as giving a more positive connection. 

ee eee 


THE ANNUAL CONVENTION OF THE AMERICAN SOCI- 
ETY OF MUNICIPAL IMPROVEMENTS. 


The third annual convention of this society was held 
in Chicago, Oct. 14, 15, 16 and 17, 1896, and proved very 
successful both socially and in the character and variety 
of the technical papers and discussions. The total at- 
tendance was about 150 members, about half of 1 hom 
were in constant attendance at the meetings. Altogether 
21 papers and 6 reports of committees were conde 


ot 
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Fig. 3.—Position for ‘‘ Track Clear,’?’ When Signal is Inoperative. 


DOUBLE-BLADE SEMAPHORE FOR THE NEW YORK CENTRAL & HUDSON RIVER R. R. 
Designed and Installed by the National Switch & Signal Co., Easton, Pa. 


your slide in normal position, which is back. Then pull 
your green slide in center position and give three-one 
(3-1) to man in advance tower, and he will unlock you 
on the green lever. If both fail, use the ‘Clearance 
Card’? and flag the train. 


The style of double-bladed semaphore signal 
designed to meet these requirements is shown In 
the accompanying cuts. Fig. 1 shows the signal 
at the danger (or ‘‘stop’’) position, with but one 
semaphore blade visible. Below the regular 
blade grip will be seen an auxiliary or floating 
spectacle. There are two up-and-down rods, 
coupled onto a system of compound levers at the 
base of the pole. The adjustable jaws on these 
rods are slotted, as is the top of the outside up- 
and-down rod where it connects with the blade 
grip. The floating or secondary spectacle is ac- 
tuated by a horizontal slot in this up-and-down 
rod. In the case of the Harlem River work the 
signal is operated by a single line of pipe. The 


arms, this spectacle remains in the position 
shown in Figs. land 2, so that the white 
light shows between the floating spectacle and 
the spectacle in blade grip, as in Fig. 2. 
The blade grip on the green blade is not fitted 
with glass and simply acts as a counterweight. 

Owing to the use of the slot in the adjustable 
jaws of the up-and-down rod, the reversing of 
the green lever does not actuate the up-and- 
down rod connecting with the green blade; while 
in reversing the red lever, the up-and-down rod 
actuating the red blade is not moved, the red 
blade being carried down by a lug on the blade 
grip of the green blade, which engages with a 
corresponding lug on the blade grip of the red 
blade, so that when the green blade is cleared 
it carries with it the red blade without actuating 
the floating spectacle. 

This style of semaphore signal is applicable for 


during the six working sessions, rather too large a num- 
ber for the proper discussion of all, yet by grouping the 
reports and papers on the same subject and discussing 
them in a body instead of individually the time was used 
to the best advantage. Some time was lost in irrelevant 
discussion,’ but the presiding officers kept such discus- 
sions pretty well in hand, all things considered. The 
discussions also lost something in interest through the 
fact that the members had to base thelr remarks upon 
what they could catch from hearing the papers read. I 
is to be hoved that the society will be in a condition 
by another year to have the papers printed and dis- 
tributed to the members some time in advance of the 
convention. : 

The opening session on Oct. 14 was devoted to routine 
business und the usual addresses of the President and 
others. Mayor Geo. B. Swift, of Chicago, welcomed thé 
convention to the city with a few brief remarks. Mr. 
Geo. G. Benzenberg, M. Am. Soc. C. E., the president 
of the soclety, then presented his annual address. Mr. 
Benzenberg called attention to the fact that the soclety’s 
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‘object was not so much to secure better city govern- 
ment as it was to secure to the citizens and taxpayers 
of such municipalities the most economical and best class 
of public improvements obtainable. He continued in part 


as follows: 
Millions of dollars are annually expended in reconstruc- 


tion too frequently made necessary by the introduction of 


_ improper material, imperfect plans or by the lack of in- 
formation and experience of those into whose hands such 
work has been intrusted. It is not to be supposed that the 
conditions largely responsible for sucn state of affairs 
are likely to be remedied, excepting through the slow 

process of development towards a more stringent and 

5 accountable administration of public affairs. With such 
evolution, however, this society has no connection, its 
object being distinctly to improve our competency and 
efficiency in the discharge of our respective duties by 
the interchange of experience, by the presentation and 

4 discussion of papers, and by preserving in our proceed- 

ings for mutual reference and study such practical in- 

formation as may be collected. 

Although meeting to-day for the third time, this society 
was not fully organized until at its last meeting in Cincin- 
-. nati, nor were its objects fully set ferth nor its work in- 
> trusted into the hands of committees until at that meet- 

ing, hence no organized work of the convention was possi- 

ple until now. The faithful and arduous work of the 
committees, represented in their reports at this meeting, 


indicates what may be accomplished by systematic and 
eareful investigation, and the numbers and subjects of 
the papers to be presented demonstrates clearly the inter- 
est of our membership in the questions most prominent 
in municipal improvements to-day. This work, however, 
should be expanded, taking in every kind of municipal 
government in all its legislative and administrative 

_ pranches, uniting them all into one organization whose 

work could be divided into sections under each department 

head, considering all topics not only in the entirety but in 

all its details, for it is the latter that most frequently puz- 

gle the inexperienced in our smaller cities where growth 

demands new improvements. The best methods of select- 

ing paving bricks, of testing sewer pipes, paving and 
other cements, the most satisfactory and economical sys- 
tem of cleaning streets, of collecting garbage and ashes, 
of cleaning or flushing sewers, the best manner of regu- 
lating the too promiscuous opening of street pavements 
by corporations and individual property owners, of intro- 
ducing protective sanitary measures in all house plumb- 
ing and draining, of securing the best railway track con- 
struction in streets, the abatement of smoke and other 
nuisances, the regulating of traffic by a wagon or tire tax, 
of providing the best kind of underground service for all 
classes of wires, of securing to the public a suitable re- 
turn for all corporate franchises, of enforcing honest 
competition and honest work on the part of contractors 
for public works, are some of the questions in which all 
are interested and many of us scek the experience of other 
cities. 

The rapid development and growth of many cities make 
necessary that municipal improvements assume a more 
permanent and durable character, obviating the necessity 
of frequent reconstruction. Temporary expedients in mu- 
nicipal work are too frequently expensive mistakes and 
should be always discouraged. It is preferable that pro- 
gress in improvements be slow so they assume a perma- 
nent character and relieve the property owner as much as 
possible from the burden of reconstruction. Such prac- 
tice, of course, is not always in the first instance approved 
of by the taxpayer, but there is no lack of object lessons 
to demonstrate its economy. Our efforts as an organiza- 
tion should be exerted in that direction and its work will 
be more readily appreciated by the citizens when they 
observe that perfection, durability and economy are the 
motives which direct our convention labors. Much study 
and committee work will be required to sift out the best 
methods and results from the different local experiences. 


The report of the Secretary and Treasurer showed the 
society to be somewhat in debt, but in such a condition 
that the coming year with its increased membership 
might see the debt cleared away. To provide for future 
contingencies it was decided to consider at the next meet- 
ing the revision of the constitution so as to increase 
the annual dues from $3 to $5. 

In the afternoon session the business of reading and 
discussing the committee reports and papers was begun. 
These were divided under the following heads: Street 
Paving, ccmmittee report and twelve papers; Electric 
Street Lighting, committee report and one paper; Sewer- 
age and Sanitation, committee report and two papers; 
Water-Works and Water Supply, committee report and 
five papers; report of committees upon Taxation and As- 
sessment, and City Government and Legislation; paper 
on Garbage Disposal at Milwaukee. In this report of the 
proceedings of the convention only a brief summary of the 
various papers and the discussion which followed them 
will be given, but in future issues it will be the purpose 
to present some of the papers in more extended form. 


Street Paving. 


The consideration of this subject was opened by the 
_ presentation of the corresponding committee report by Mr. 
A. D. Thompson, City Engineer, Peoria, Ill., Chairman. 
Its substance was that the committee had deemed it 
best at the present session to dsvote its attention simply 
to securing papers covering different branches of the 
problem. Twelve such papers had been secured and would 
_be presented. 

Under the title of ‘‘Advantages of an Asphalt Testing 
-Laboratory,’’ Mr. N. P. Lewis, Brooklyn, N. Y., described 
the asphalt testing laboratory established in that city at 
a cost of some $2,500. Although recently installed this 
laboratory had shown its value in many respects and gave 
promise when the analyses and tests had progressed fur- 
ther, of furnishing much valuable data for the use of the 
department. A paper on “Specification Requirements for 
Asphalt, Asphalt Mixtures and Tests for Asphalt,’ by 
Mr. A. W. Dow, Inspector of Asphalts and Cements, 
Washington, D. C., was read by title and will be further 


considered in another issue. Two papers of a descriptive 
character followed: One entitled ‘‘Paving Street with 
Brick,’ by J. S. Hathaway, Chairman Street Committee, 
Marietta, O., and the other entitled ‘‘Paving in Nash- 
Ville, Tenn.,’’ by J. L. Kennedy, Member Board Public 
Works, Nashville, Tenn. Mr. F. W. Cappelen, City Engi- 
neer, Minneapolis, Minn., in a paper entitled ‘‘Modern 
Street Railway Track Construction on Asphalt Paved 
Streets in Minneapolis,’’ described the special methods of 
track construction adopted in the city mentioned. Some 
of the particular features of this work will be presented 
in a future issue. The paper following was by Mr. A. D. 
Thompson, City Engineer, Peoria, Ill., entitled ‘‘Testing 
of Paving Brick,’’ and described the absorption, trans- 
verse breaking, and abrasion tests adopted in the city 
mentioned and already described in Engineering News. 
Two papers discussing regulations for opening street 
pavements were read by Capt. Lansing H. Beach, U. &. 
Engineer Corps, Washingtoh, D. C., and Mr. G. D. Snyder, 
City Engineer, Williamsport, Pa. Capt. Beach gave in 
much detail the laws and regulations governing the open- 
ing of pavements in the National Capital, where the re- 
strictions were very stringent as compared with most other 
cities. In Williamsport the idea followed is to anticipate 
future openings as far as possible by requiring all im- 
provements to be made before the pavement is laid. When 
openings are necessary the permit is charged for at the 
rate of the original cost per square yard of the pavement 
to be opened. In replacing the pavement the person opeu- 
ing it is required to fill the trench as thoroughly as pos- 
sible, and then, whatever the foundation of the original 
pavement, to lay a concrete foundation spanning the 
trench for the new pavement. This construction had been 
fairly satisfactory in preventing settiement. 
.In a paper on ‘“‘Rumbling of Brick Pavements,” 
E. Adam, Engineer Board Street Commissioners, Newark, 
N. J., described the troubles of this nature experienced 
in the city mentioned. He found that tue rumbling cc- 
eurred on pavements with grout filling, but not on pave- 
ments with sand filling, and was disposed to attribute the 
cause to expansion which raised the pavement from its 
foundation. A paper on “‘Improved Streets and Their 
Care,’’ by Col. M. A. Downing, Chairman Board of Public 
Works, Indianapolis, Ind., followed next and described 
briefly the work of the city named in the matter of street 
paving. Practically all the work of improving streets in 
Indianapolis had been done within five years, and that 
city now had, exclusive of the work done in 1896, 28 
miles of asphalt, 15 miles of brick, 5 miles of wood block 
and 2 miles of macadam. These pavements, except in a 
few suburban streets and in alleys, were laid on a 6-in. 
concrete foundation. In suburban streets 4 ins. cf concrete 
were used and in alleys broken stone. brick pavements 
did not find much favor, partly from the fact that poor 
material had been used. At present wood block pavement 
was favored. Yellow pine blocks, 4x69 or 12 ins., 
creosoted with 12 to 14 Ibs. of creosote per cubic foot, 
laid on a 6-in. concrete foundation were used. The final 
paper on street paving was by Mr. E. B. Guthrie, Chief 
Engineer, Buffalo, N. Y., and was entitled ‘‘Cost of Re- 
pairing Asphalt Pavements.’’ As the information given 
was largely in the form of tables it will be considered 
separately at a future time. 


Mr. 


Discussion. 


The discussion which took place on the papers presented 
was somewhat discursive, and neglecting its order of oc- 
currence it is here collected under separate heads as far 
as practicable. 

Asphalt Pav2ments.—Mr. N. P. Lewis, in response to 
questions, stated that chemists were not agreed as tu 
what chemical action took place when carbonate of lime 
was added to asphalt. Physically it filled the voids, made 
the pavement harder and consequently tended to make it 
more slippery. The experience with the testing laboratory 
at Brooklyn iano yet been long enough to enable a 
certain determination whether a sample was lake or rock 
asphalt, but it indicated that the relative percentages of 
petroline and asphaltine might be a good determination. 
The use of asphalt in Brooklyn had been too short to ena- 
ble a determination as to whether rock or lake asphalt 
was the better, but the major part of the pavements now 
laid were Trinidad lake asphalt. The cost, exclusive of 
curbing, of a pavement made up of a 6-in. concrete foun- 
dation, %4-in. cushion coat, and 2 ins. wearing surface, 
was $2.54 per sq. yd. for a 24-ft. roadway; cost of a 1-in. 
cushion coat and 2-in. wearing surface laid over old cob- 
blestone pavement on a 34-ft. roadway, was $1.84 per 
sq. yd. 

Mr. L. W. Rundlett, City Engineer, St. Paul, Minn., 
stated that the lowest cost for asphalt pavement in that 
city had been $1.95 per sq. yd. A five-year guarantee was 
required. Mr. A. D. Thompson, City Engineer, Peoria, 
Ill., stated that in Peoria, Ill., asphalt pavement, 6-in. 
concrete foundation, 44-in. binder, and 2-in. wearing sur- 
face cost from $1.84 to $1.90 per sq. yd. A five-year guaran- 
tee was required. Mr. E. B. Guthrie, Chief Engineer, Buffa- 
lo, N. Y., stated that for the last two or three years the as- 
phalt paving in that city had cost about $2.45 per sq. 
yd. Mr. Geo. H. Benzenberg, City Engineer, Milwaukee, 
Wis., stated that pavement with a 6-in. concrete founda- 
tion, 1-in. binder, and 2-in, wearing surface, excluding 


curbing and deducting spaces for manhole covers, etc., 
but ineluding grading, cost from $1.95 to $1.99 per sq. 
yd. This was pavement in streets having no street rail- 
Way tracks, but in streets having such tracks, 7 ins. of 
concrete, 1-in. binder and 2-in. wearing surface was used, 
with a 20-in. brick gutter on each side, and cost $2.31 to 
$2.34 per sq. yd. This included laying a granite course 
along the inner line of tracks, stone being furnished by 
the railway company. The railways were also required 
to maintain the payement between tracks and 1 ft. out- 
side of outer rails. If the stone courses were not used 
unsatisfactory results followed. These also occurred when 
the cross ties and rails were not laid on a concrete foun- 
dation as the oscillation broke up the pavement. 

The discussion closed with a brief consideration of what 
was meant by an asphalt pavement in good repair, which 
was called out by the fact that trouble occurred with as- 
phalt paving companies as to the meaning of the term 
when turning over pavement to the city at the end of their 
guarantee. The opinion of those most familiar with the 
subject was that rigid specifications should be drawn to 
cover this point, and a resolution was adopted by the con- 
vention asking that a special committee be appointed to 
present such specifications at the next annual convention. 

Brick Pavements.—Practically the whole discussion 
turned upon tke testing of brick and the rumbling of 
brick pavements, the first drawing out the usual variety 
of conflicting opinion. Mr. M. L. Holman, of St. Louis, Mo., 
stated that tkat city had gone thoroughly into the sub- 
ject of testing paving brick for the purpose of evolving a 
practical commercial system of testing. They had even 
laid pavements and driven horses and wagons over it 
continuously to discover the real action of traffic. In the 
laboratory their tests and the results from them had been 
as follows: The absorption had been rapid at first, but 
became slower the longer the time, and continuing to a 
small extent for some months. From the experiments, he 
concluded that 48 hours could be considered to give a fair 
test. Abrasion tests were carried out in a 26-in. x 4-ft. 
foundry tumbling barrel. It was found that by plotting 
the results a regular curve was obtained which was com- 
parable with otker curves obtained from bricks of the 
same manufacture but not with those of other manu- 
facture. In cross breaking tests it was found that bricks 
of good quality broke at the center of the span, but poor 
quality bricks broke irregularly, the break following lines 
of defect. To determine the interior structure an appara- 
tus tad been devised to split the brick. Good quality 
bricks split straight, while the fracture in those of 
poor quality followed the lines of defect. Tests 
were now being made to determine the effects of 
freezing by artificially freezing the bricks from 
the top down, just as such freezing would occur in the 
pavement. As the result of all experiments, he had ex- 
cluded all but the cross breaking and abrasion tests for 
practical use. He did not think that the interior of a 
brick which absorbed more than 2% of water was thor- 
oughly compacted and free from laminations. 

in respect to the rumbling of brick pavements Mr. N. P. 
Lewis stated that they had experienced trouble in Brook- 
lyn, N. Y., and attributed it to the fact that the sand 
cushion contained frost when the pavement was laid, 
and when in warm weather the sand thawed a void was 
left under the pavement. His opinion had been confirmed 
by reports from other cities, and he could not bring him- 
self to believe that grout filling and expansion had much 
to do with the trouble. Mr. A. D. Thompson, City En- 
gineer, Peoria, Ill., considered that if the pavement was 
properly laid no trouble from rumbling need be had with 
grout filling or any other kind of filling. 

Wood Pavements.—The paper describing the adoption of 
a wood block pavement in Indianapolis and the approval 
of its continued use by the Board of Public Works of 
that city raised a somewhat heated discussion. A num- 
ber of the members were disposed to condole the city on 
the mistake it had made and cited numerous cases in 
which wood block paving had been a total failure in this 
country. It developed in most instances, however, that 
the cities having these sad experiences had adopted wooden 
block because it was cheap, if constructed as it usually is 
constructed in America, and the sand and plank founda- 
tions, untreated blocks of cedar and white pine, and im- 
proper joint filling, had worked the failure which might 
have been readily anticipated. In a brief discussion Mr. 
Geo. H. Benzenberg insisted upon the fact that such 
wooden block pavements as were usually constructed in 
this country could not be justly compared with pave- 
ments made of sound creosoted or otherwise treated 
blocks, laid on a concrete foundation with proper atten- 
tion to joint filling, such as are laid in European cities. 
He, however, considered that no advantage in cheapness 
of cost could be expected in wood pavements properly 
laid. Mr. F. W. Cappelen, City Engineer, Minneapolis, 
Minn., considered wood block inadvisable on account of 
cost of maintenance. Where, however, the people were 
willing to stand this expense no better pavement could be 
desired. In Europe it was tacitly understood that the 
blocks were to be replaced every four or five years, but 
for the other advantages secured the people were willing 
to pay for this maintenance. 

Opening of Pavements.—Although the discussion was 
quite voluminous on the question of regulating the opening 
of street pavements by persons and corporations desiring 
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to make gas and sewer connections, etc., it consisted 
mostly of a relation of troubles and of stating the urgency 
of more stringent laws. Mr. N. P. Lewis, of Brooklyn, 
N. Y., stated that it was the practice of that city when 
about to lay a new pavement to give 15 days’ notice to all 
persons to complete their improvements in advance. After 
the pavement was once laid no permits were allowed for 
a period of five years for asphalt and brick pavements, 
or three years for other kinds. This could not be enforced. 
At present the cost of permits for street openings is $13 
from March to December and $18 for the remainder of 
the year. In the city of New York the least charge was 
$4.50 per sq. yd. and no permit was granted for less than 
a 4-sq. yd. opening. In further discussion it was developed 
that many states had laws authorizing connections to be 
carried to the curb lines at the time of constructing the 
pavement. 
Electric Street Lighting. 

The consideration of this subject comprised an elaborate 
committee report and a paper by Mr. J. A. Cabot, City 
Electrician, Cincinnati, O., entitled the ‘““Municipal Con- 
trol and Inspection of Electrical Construction in Cincin- 
nati.’”’ The report consisted of a tabular statement of 
plant, operating expenses, cost, etc., of the electric street 
lighting plants in upwards of 100 American eities and will 
be considered in a future issue. Only a brief discussion 
followed the report and papers, and this consisted mostly 
of replies to questions regarding misunderstood points 
in the report and paper. 

Sewerage and Sanitation. 

The committee on this subject had no formal report to 
present but had secured two papers which were then 
read. Capt. Lansing H. Beach, U. S. Engineer Corps, 
Washington, D. C., presented the first of these under the 
title of ‘“‘Construction of Pipe Sewers to Prevent Root In- 
trusion.’’ In the city of Washington, D. C., the great 
abundance of shade trees had caused much trouble from 
the roots getting through the joints into the sewers and 
otherwise disturbing them, and a special construction had 
to be adopted to overcome the difficulty. The plan adopted 
was to bed the pipe in concrete on the bottom and sides 
and at the joints to carry a 4-in. thick ring of concrete 
over the top. Hub and spigot joints were not used in this 
construction, which had been very efficient for the pur- 
pose intended. The second paper under the head of sew- 
erage was read by Mr. G. L. Clausen, Superintendent 
Sewer Department, Chicago, Ill., and described the ‘‘Sewers 
and Sewage Disposal of Chicago.’” The paper was a re- 
lation of subject matter already familiar to our readers. 
The discussion on the papers proper was brief and needs 
no extended mention. Mr. Geo. H. Frost, of Engineering 
News, described at some length the sewage disposal system 
constructed under his direction at Plainfield, N. J., and al- 
ready fully described in these columns, and called at- 
tention to the fact that with the growing stringency of 
legislation regarding the pollution of streams, this and 
similar methods of disposal should be earefully studied 
by engineers. 

Water-Works and Water Supply. 

The report of the committee on this subject was read 
by the Chairman, Mr. H. Van Duyne, Newark, N. J., and 
consisted in a summary of the features particularly need- 
ing study. Among these the report mentioned particularly, 
growth of algae and other organisms, trouble from an- 
chor ice at all gate houses, and sewage pollution. Four 
papers followed this report, of which those on ‘‘Water- 
Works at Nashville, Tenn.,’’ ‘“‘Filtration of Water Supply 
at Davenport, Iowa,’’ and ‘“‘Biology of Water, Microscopi- 
cal Organisms and the Determination of Quality,’’ covered 
features already made familiar to our readers in previous 
issues. The fourth paper was by Mr. John W. Hill, M. 
Am. Soc. C. E., Cincinnati, O., and took up the question 
of the purification of ‘‘Water Supply in Hight Cities in 
Relation to Typhoid.’’ A description of the methods of 
water purification at Berlin, Zurich, The Hague and Liver- 
pool was given and compared with the lack of such 
methods in New York, Philadelphia, Cincinnati and Chi- 
cago. Comparisons were drawn between the death rates 
by typhoid of these cities, in which perhaps the most 
votable fact was that Chicago showed the worst condi- 
tions, its typhoid death rate being for the past five years 
10% times that in Berlin. No discussion followed these 
papers. 

Under this same head came the paper on ‘‘Method of 
Treating Garbage in Milwaukee,’’ by Dr. Walker Kemp- 
ster, Commissioner of Health. This plant has already 
been fully described in Engineering News, as has also the 
plants at Buffalo, N. Y., and Cincinnati, O., which were 
described in the discussion which followed. The discus- 
sion brought out nothing concerning these plants which 
we have not given in the articles mentioned. 


City Government. 

Under this head came two reports of committees on 
“Taxation and Assessment’ end ‘“‘City Government and 
Legislation,’’ both of which were very elaborate and en- 
tered into the general discussion of broad questions of 
law and municipal management too extensively to be 
taken up here. They elicited no discussion. 


Election of Officers. 
The clection of officers for the society for the coming 
year took place on the second day of the convention and 
resulted in the following selections: President, August 


Herrmann, President Board of Administration, Cincin- 
nati, O.; First Vice-President, E. B. Guthrie, M. Am. 
Soc. C. E., Chief Engineer, Buffalo, N. Y.; Second Vice- 
President, Wm. R. Kerr, Health Commissioner, Chicago, 
Ill.; Third Vice-President, E. Adam, Engineer Board of 
Street and Water Commissioners, Newark, N. J.; Sec- 
retary, D. L. Fulton, Superintendent of Sewers, Alle- 
gheny, Pa.; Treasurer, J. L. Kennedy, Nashville, Tenn.; 
Finance Committee, L. W. Rundlett, City Engineer, St. 
Paul, Minn.; A. F. Monroe, Chairman Public Works, 
Omaha, Neb., and F. J. O’Brien, Superintendent Public 
Works, Oswego, N. Y. 

Committees. were appointed to report at the next annual 
convention upon the fcllowing subjects: Street Paving, 
Biectric Street Lighting, Sewerage and Sanitation, Water- 
Works and Water Supply, Taxation and Assessment, City 
Government and Legislation, Disposition of Garbage and 
Street Cleaning, Reviews. The place selected for the next 
place of meeting was Nashville, Tenn. 


Excursions and Entertainments. 

Several excursions and entertainments were arranged 
by the local committees for the pleasure of the conven- 
tion members. On Oct. 15 an excursion along the line 
of the Chicago Drainage Canal was tendered by the trus- 
tees of that work, and on Oct. 17 an excursion to the 
water-works intakes by boat and a coach ride through 
the South Side parks and boulevards took place. On the 
evening of Oct. 16 a banquet was tendered to the mem- 


bers by the local committee. These various entertainments 


were participated in by the majority of the delegates 
present and were thoroughly enjoyed. 
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BOOK REVIEWS. 


A TEXT-BOOK ON GAS, OIL AND AIR ENGINES, or 
Internal Combustion Motors without Boiler.--By Kryan 
Donkin, M. Inst. C. E. Second edition. Revised and 
largely Rewritten. London, 1896. Chas. Griffin & Co., 
Limited. 8vo.; pp. 500; 154 illustrations. 


This werk, by a well-knowu English engineer, is the 
stanéard work on its subject. The present edition brings 
it up to date. It is a very complete treatise, including the 
histcry, theory, practice, bibliography, list of patents, etc., 
A table in the appendix contains the princ‘pal resu’'s of 
147 tests of gas, oil and air engines from 1878 to 1St5. 

A PRACTICAL TREATISE on Segmental and Elliptical 
Oblique or Skew Arches, setting forth the principles 
and details of construction in clear and simple terms. 
By George Joseph Bell, County Surveyor and Bridge 
Master of Cumberland. London and New York. E. 
and F. N. Spon and Spon & Chamberlain. 8vo.; 125 
pp.; 8 plates. $8.40. 

The author aims to simplify the rules of construction 
for oblique arches, and devotes pages of text to a descrip- 
tion of the mathematical processes to be gone through 
with. Clcse attention to these directions will doubtless 
enable an engineer to build an oblique arch—if he must, 
but the plates are chiefly elevations of plans of such arches 
as built and have little value to the student. It is to be 
regretted that the author did not indulge more in illustra- 
tive matter relating to the practical application and the 
appearance of the various necessary templates. The con- 
struction of arches of this type is rarely called for in the 
United States; and when the occasion does arise both the 
engineer and the stone-cutters have to be initiated in 
what may be simple work to Mr. Bell. This detail is just 
what he has omitted, and it is the only part that would 
warrant a new treatise on a rarely applied art, in this 
country at least. 

ELEMENTS OF MECHANICS, including Kinematics, 
Kinetics and Statics. With Applications. By Thomas 
Wallace Wright, M. A., Ph. D., Professor in Union 
College. New York: D. Van Nostrand Co. London: 
E. & F. N. Spon. 12mo.; pp. 372. $2.50. 


This book, the author states in the preface, is a com- 
pletely rewritten edition of his ‘‘Text Book of Mechanics.’’ 
The sections on graphical methods have been extended. 
Machines have been discussed in greater detail. New 
problems and illustrations have been added throughout. 
To each chapter is appended a series of examination ques- 
tions on the text preceding or capable of being easily 
deduced from it. No mathematics has been introduced be- 
yond the elementary principles of geometry, trigonometry 
and the calculus. The book is so arranged that the sec- 
tions involving calculus may be omitted without disturb- 
ing the continuity, and thus a more elementary course be 
taken. The British and metric gravitation systems of 
units and also those of the C. G, S. system, with their 
dimensions, are all fully treated. 

We find a great deal to commend in this book, and in the 
hands of a skillful teacher it should prove an excellent 
text book. The explanations are in general very clear, 
and the great number of practical examples for numerical 
computation will prove an admirable exercise for the 
student. We regret, however, that the author has fallen 
into the pitfall which has been prepared for all modern 
writers of mechanical text books by those scientists who 
have injected into the literature of the subject new terms 
and definitions and new methods of theorizing. With the 
various gravitation units, British and metric, the abso- 
lute or C. G. S. (centimeter, gramme second) and the M. 
K. S. (meter, kilogramme second) with their ‘‘dimen- 
sional’’ formulas, in which force is defined as a function 
of length, mass and time with a negative exponent, and 
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with a great number of new units, such as megalergs, 
kines, boles and spouds, it is no easy matter for any 
author to steer a clear course, and at the same time make 
his text consistent with his definitions and clear enough 
to be understood without a great deal of labor. That the 
present author has made an earnest effort in this direction 
is apparent, but he has not been very successful. In hig 
preface he tells us that he uses the term “centrifugal 
force,’’ although there are objections to it, because as all 
engineers use the term it will not do to ignore it. On the 
other hand, he confines the use of the term mass to the 
absolute” system of units only. It is not easy to see why 
he does not use it in the sense in which all engineers who 
have studied Rankin use it, namely, as the quotient of the 
weight of a body divided by the factor g, or the accelera- 
tion due to gravity. With the more recent writers he be- 
gins the study of the subject with velocity instead of with 
force, The second chapter treats of Newton’s laws of 
motion, and in it we find his first definition of force in 
these words: 

From the law (Newton’s first law) we also learn that 
by the term force is meant a cause of change in motion, 
not in the sense of moving agent, but in the sense of ante- 
cedent. Force is thus not to be regarded as the cause of 
a state of motion, but of a change of state, from rest to 
motion, motion to rest, or to an alteration of motion—in a 
word, of acceleration. Whenever force acts an accelera- 
tion of the motion of the body acted upon is produced. 

To say that force is not to be regarded as the cause of 
a state of motion, but as the cause of a change of state 
from rest to motion, is a verbal splitting of hairs which is 
highly objectionable in a work of this kind, but the last 
sentence in the above quotation is unpardonable, for it is 
untrue except when the force is unbalanced and the body 
is free to move. 

Under Unit of Energy we find the following: 

The unit of energy must be the same as the unit of 
work. In the British system the unit is therefore the 
foot-pound. Note that unit kinetic energy is not the en- 
ergy of unit weight (1 lb.) moving with unit velocity 
(1 ft. per sec.), but only one-half that quantity, 

The expression ‘‘unit kinetic energy” is a bad example 
of the prevailing tendency to define ‘‘units’’ of every con- 
ceivable kind, compound as well as simple. If the unit of 
energy, kinetic or other, is one foot-pound, and the for- 
mula for cnergy is % w v2 + g then the energy of a body 
whose weight is 1 lb. and whose velocity is 1 ft. per second 
is 1 + 2 g foot-pound. According to the author’s state- 
ment, ‘‘unit kinetic energy’’ is one-half of this quantity 
or 1 + 4 g. No doubt he does not mean this, but this is 
our understanding of his language. 

Further on we find this, under Conservation of Energy: 


It is perhaps more in accordance with the spirit of mod- 
ern science to consider space, time, matter and energy 48 
the fundamental concepts of mechanics rather than 
space, time, matter and force. * * * The latter method, 
which is that followed in this book, is given as being more 
readlly appreciated by the beginner. But as it involves 
difficulties from which the first is free it seems likely 
that the notion of energy will in time be adopted uni- 
versally as the fundamental one rather than that of force.. 

We think the author has done well in following the sec- 
ond notion spoken of, in considering force and not energy 
to be the fundamental concept. If it is ‘‘more in accord- 
ance with modern science’ to consider energy as the 
fundamental concept, then it seems to us that modern 
science is science run mad. Force, defined as anything 
which tends to cause motion, such as a push or a pull, 
is a fundamental concept which can be appreciated by 
any student, but energy, whether defined as F S, the 
product of the acting force into the distance through which 
it acts, or as % M V?’, or half the product of the mass 
into the square of the velocity, is a compound concept, 
and its measure can only be given in a compound unit, 
such as a foot-pound. Consider one of the simplest cases 
of mechanical action, an apple falling from a tree. We 
have as fundamental ideas in mechanics the matter, mass 
or weight of the apple, the attraction of gravitation, or 
the force which causes it to fall, the space or distance 
through which it falls, and the time during which it falls. 
We cannot calculate its energy without considering at 
least two of these elements, the weight and the distance, 
or the mass (weight + g) and the final velocity. 

We have expressed ourselves thus at length upon this 
subject because we consider it is high time that a protest 
should be made against one of the tendencies of “‘modern 
science,’’? which is the introduction into literature cf new 
and unnecessary terms, definitions which are lacking in 
clearness and precision, and in many cases contradict those 
which have been approved by the usage of generations of 
“fundamental concepts’? which are con- 
trary to common sense. If there is any science which 
should be kept free from such innovations it is mechanics, 
a science which is practically as finished and unpro- 
gressive as geometry. No new facts are likely to be de- 
veloped in it in the next century, and the method of pre- 
senting it which was in use 20 years ago can scarcely be 
improved on. The only change that can be made is that 
which is attempted by some writers who are introducing 
the innovations, and are apparently trying to make me- 
chanics not a useful tool for engineers, but a branch of 
metaphysics, in which discussion of ‘‘concepts’” takes the 
place of exemplification of facts. ‘, J 
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THROUGH TRAINS OVERTHE BROOKLYN BRIDGE, 
connecting with the elevated railways and street car 
lines on either side, were considered at the meeting of 
the Bridge Trustees Oct. 26. Mr. Wurster, mayor of 
Brooklyn, spoke strongly in favor of some definite steps 
being adopted instead of continually postponing consider- 
ation of the question. It was eventually decided to em- 
ploy three engineers, who, together with Mr. C. C. Mar- 
tin, the Chief Engineer, will form a board of engineers 
to examine the bridge and settle once for all the feasi- 
bility of through and continuous traffic; the sum of $3,000 
was ordered appropriated for this purpose. Two engineers 
are to be selected by the mayors of the two cities, and 
the third one by the vice-president or president of the 
Board of Trustees. Mr. Howell, the president, has ap- 
pointed Mr. L. L. Buck, M. Am. Soc. C. E., who is chief 
engineer of the new East River Bridge. 

Se ee 

PNEUMATIC TUBES FOR CARRYING MAILS are to 
be laid across the Brooklyn Bridge, connecting the main 
post-offices of New York and Brooklyn. There will be 
two 8-in. tubes, the terminals and power plant being in 
the two post-offices. The right to lay the tubes has been 
granted to the New York Mail & Transportation Co., at 
a rental of $1,000 per year for five years. The work is 
to be done under the supervision of Mr. C. C. Martin, 
Chief Engineer, and is to be completed by March, 1897. 
The company will receive $14,000 per year from the gov- 
ernment. 


seus 

AN EAST RIVER TUNNEL RAILWAY to connect New 
York and Brooklyn is now proposed by the New York & 
Brooklyn Ry. Co. The tunnel tracks are to come to the 
Surface at each end, to afford direct connection with other 
lines. The proposed tunnel is to run from the junction 
of Myrtle and Willoughby Aves., Brooklyn, across the Hast 
River, in almost a straight line, parallel to the Brooklyn 
Bridge, to the New York terminus, at Park Row and Ann 
St. It will be lighted by electricity. The general plan 
is to have two tracks in two tunnels, thus making a four- 
track line. These tunnels will be 8,700 ft. long, and the 
_ two tunnels together will be 45 ft. wide. The grade at 
either end will not be more than 4%. This is the project 
which has been brought forward from time to time by 
Mr. B. S. Henning, who is President of the company. The 
directors include Emerson McMillin; Silas B. Dutcher, 
President of the Hamilton Trust Co., of Brooklyn; J. N. 
Partridge, President of the Brooklyn City & Newtown 
_Ry.; Henrv W. Slocum, former President of the Coney 
Island & Brooklyn Ry., and James C. Church, Secretary 
of the Nassau Electric Ry. 
—_—* 
THE NEW EAST RIVER BRIDGE contract for the New 
York tower has been awarded to Patrick H. Flynn, of 
Brooklyn, for $367,000, under a bond of $250,000. The 
stone is to come from the New Jersey quarries of Jesse 
S. Carman. The engineer's estimate for building this 
tower was $477,000. 
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AN AIR-BRAKE PATENT SUIT is now being argued 
in the U. S. Supreme Court, though that court does not 


often take up patent suits. The case is that of the West- 
inghouse Air-Brake Co. against the Boyden Brake Co. 
The case was carried to the Supreme Court on a writ of 
certiorari from the appellate court of the fourth circuit 
at Richmond. 
eS a ee 
THE LOOP TERMINAL of the Chicago elevated rail- 
ways, described in our issues of July 16 and Aug. 20, is 
now to be pushed to completion, the Supreme Court hav- 
ing decided that the property owners along the line cannot 
prevent by injunction the building of the line. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week, and the most serious accident which we have had 
to record for some time, was a head collision, Oct. 25, on 
the St. Louis & San Francisco R. R., near Meramec High- 
lands, St. Louis, Mo. The second section of a westbound 
excursion train for St. James, Mo., had orders to stop at 
the Windscr siding to pass an eastbound accommodation 
train from Valley Park. The engineman, however, tried to 
reach the next siding, with the result of causing a col- 
lision, in which eight persons were killed and 16 in- 
jured. The eastbound train was composed of a combina- 
tion passenger and baggage car and one day car. The 
westbound train was composed of a combination baggage 
and retreshment car, and ten day cars. The first two 
cars of this train were telescoped and smashed, and in 
them occurred most of the casualties. 

af ees 

TWO RAILWAY DRAWBRIDGE ACCIDENTS are re- 
ported. On Oct, 20, while the drawbridge which spans the 
guard lock of the Morris Canal, at Dover, N. J., where the 
canal crosses the Rockaway River, was “being raised to 
allow a canal boat to pass, a work train on the High 
Bridge branch of the Central R. R. of New Jersey backed 
down upon it. The rear car, a combination car, filled with 
laborers, ran half-way up the draw, which was tilted at 
an angle of about 45°, causing the bridge to fall, but 
nobody was injured. On Oct. 26, the theater train from 
New York, on the New York, New Haven & Hartford R. 
R., was derailed by the derailing switch at the drawbridge 
at South Norwalk, Conn. Owing to the speed of the 
train, it ran through the sidetrack and the engine and 
baggage car went down a 50-ft: bank, but nobody was 
hurt. An investigation will be made to ascertain whether 
the accident was due to a wrong signal or to a failure to 
observe the signals. 


= 
A RUNAWAY CAR on a cableway at the works of the 
Pioneer Electric Power Co., near Ogden, Utah, struck one 
of the posts and two persons were thrown out and injured. 
The accident was due to a failure of the brake on an in- 
cline 300 ft. long. 
ee 
THE COLLAPSE OF A RAILWAY BRIDGE on the 
Chicago Great Western Ry., over the Platte River, oc- 
curred Oct. 21, while a freight train was crossing. Three 
men were killed and 11 cars were wrecked. A passenger 
train had crossed the bridge only a few minutes before. 
Oh 
AN EXPLOSION OF DYNAMITE occurred, Oct. 
the works of the Acme Powder Co., near Pittsburg, Pa., 
and two men were killed. It is said that 1,000 Ibs. of 
dynamite exploded in the packing house. 


A BIG QUARRY BLAST WAS FIRED at the Long Cove 
quarries of Booth Bros., in Maine, Oct. 23. About nine 
tons of. powder were used and 500,000 tons of rock were 
lifted and split up. A shaft had been sunk 64 ft. deep, 
and two tunnels were run from this, with a cross tunnel 
at each end. 
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THE RESPONSIBILITY FOR THE BUILDING ACCI- 
dent at 1078 Madison Ave., on Sept. 26, has been placed 
by the coroner’s jury on Frederick H. Hawkins, who 
superintended the construction of the building; on Anton 
D'Andrea, the stone mason, who built the foundation 
walls; and on the Building Department. The jury recog- 
nized the difficulties under which the department labors, 
and added the following rider to the verdict: 

We hold responsible the Department of Buildings of the 
city of New York for insufficient inspection. We deplore 
that a lack of finances tie the hands of the Department 
of Buildings, while the law calls upon it to perform in- 


spections, which, under the present conditions, are practi- 
cally a physical impossibility to the available force. 
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THE EXCESSIVE COST OF ELECTRIC STREET 
lighting in New York is explained, as follows, by the 
Commissioner of Public Works: The subways, though un- 
der the control of the city, are owned by a private cor- 
poration charging rentals. Under the terms of the con- 
tract the city ean place its police, fire and other wires in 
these subways free of charge; but the electric light com- 
panies pay $1,000 per mile per year for the use of these 
subways, and must contract for five years, though their 
contract with the city for street lighting is limited to one 
year by statute. In some parts of the city, the lighting 
companies cannot afford to extend their system under 
the terms imposed. In Boston, 2,000 c. p. are-lights are 
furnished for $124 to $127 per light per year, and in 
Philadelphia the cost is $128. In New York, a 1,200 ec. p. 
light costs from $146 to $182 per year. The Commissioner 
of Public Works recommends legislation enabling the 


Gas Commission to extend the time of its contracts, and 
he further believes that companies should be allowed 
to use subways free of charge, where such subways were 
employed exclusively for street lighting. 

PAVING BLOCKS MADE OF MEADOW GRASS, says 
the Atlantic City ‘Union,’ are now being made in that 
city. The inventor is Rey. J. H. Amies, a resident of 
Atlantic City, N. J., and the meadow grass, impregnated 
with oil, tar and resin, is pressed into blocks measuring 
14 x 21 x 6 ins., and then bound with iron straps. These 
blocks are said to weigh 40 Ibs. per cu. ft., and can be 
made denser if desired. The claim is made that the street 
pavement of these blocks is noiseless and elastic, resists 
wear well and is impervious to heat and cold. Its manu- 
facturers guarantee its life for five years. A plant was 
erected in Norfolk, Va., about three years ago and experi- 
ments were made with the pavement in Norfolk and 
Richmond and the results are claimed to have been very 
successful. The grass used is the ordinary wiry salt 
meadow grass, common along the Atlantic coast. 
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FIFTH AVENUE, NEW YORK, carries the largest 
traffic of any street in the United States, says the Com- 
missioner of Public Works of that city. This traffic is 
greatest between 28th and 42d Streets, where 6,272 ve- 


hicles, loading 10,165 tons, pass daily. Broad Street, 
Philadelphia, in front of the Pennslyvania railway sta- 
tion, comes next in daily traffic, according to Com- 


missioner Collis. The better water supply of the down- 
town district has necessitated the laying of two 48-in. 
mains on this avenue, and this work is now in pro- 
gress. Sewers are also wanting on parts of this highway 
and these gaps are now being filled up. The fact that 
Fifth Avenue has been torn up is taken advantage of to 
replace the stone block pavement with asphalt, from 
Washington Square to Central Park. This paving is 
authorized under the appropriation of $1,000,000 for lay- 
ing the water mains which also provides for repaving the 
trenches; the repaving over the new sewers is paid for 
by the property-owners and the balance comes from 
the annual appropriation for new paving. The asphalt 
pavement is to have a crown of only 4% ins. instead of 
the 7 and 8 ins. of the old stone pavement. 
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THE NEW YORK CANAL IMPROVEMENTS, author- 
ized under the late $9,000,000 appropriation for this pur- 
pose, are reported upon as follows by Mr. A. R. Smith, 
Secretary of the Executive Canal Committee: With the 
funds at the disposal of the state three modern double- 
length steel lift-locks will be built at Cohoes, Lockport 
and Little Falls, and it is not yet decided whether there 
will be, at Newark, one double-length steel lift-lock, or 
two double-length ordinary locks, in place of the present 
three single-lengih locks. The Erie Canal will be 9 ft. 
deep throughout, instead of only in the prism of the canal, 
as contemplated in the bill, and the depth of 9 ft. will 
be obtained over all existing permanent structures, 
allowing boats to load to 8 ft. instead of to 7 ft., as in the 
bill. These provisions allow for boats 115 ft. long and 
carrying 60% more load than at present, with a full foot 
of water under their keels. The amount of money now 
available is $4,000,000, and power to issue the remaining 
$5,000,000 in bonds is to be asked from the next legislature. 
The canals to be improved include the Erie, Oswego and 
Champlain main canals, aggregating 640 miles of naviga- 
ble canal, 84 miles of navigable feeders, 261 locks, 33 
aqueducts, and 1,100 bridges and other structures. For 
this work over 1,000 surveys, with maps and blue- prints, 
have been already made. The work to be undertaken 
immediately is as follows: Oswego Canal—Raising the 


Phoenix, Braddock, Minetto, High and Oswego dams 
about 29 ins. each; the improvement of the Ontario 
Level, and the lengthening of Lock 18, at a total es- 


timated cost of $159,000. Champlain Canal—Excavation 
and improvement between Lock 5 and the Waterford 
side cut; between Locks 6 and 7, and the level between 
Fort Edward and Fort Ann; at a total estimated cost of 
$409,758. Erie Canal; Western Division—Excayation, 
largely through solid rock, at Buffalo and Lockport, and 
the rebuilding of the Cartersville waste-weir; estimated 
cost, $1,023,856. Middle Division—From Oneida County 
line to Lock 51, and lowering of the bottoms of Locks 


46, 49 and 50; total estimated cost, $780,973. Eastern 
Division—Improvements costing $744,099. The total es- 
tuoated expenditure on the aboye canals, as given, 


amounts to $3,117,692. The total probable quantities, as 
given upon the bidding sheets, are as follows for the 
principal items: Total excavation, 3,261,077 cu. yds 

total iron and steel, 1,725,491 lbs.; lumber, 6,475,520 ft. 
B. M.; 33,855 cu. yds. concrete; wall masonry, 235,159 
cu. yds.; lining, 158,930 cu. yds.; channeling, 263,150 eu. 
yds.; embankment, 209,540 cu. yds.; puddling, 26,265 
eu yds.; piling, 104,265 lin. ft. 
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A BRICK CHIMNEY IS BEING MOVED about 1,000 
ft., at Bridgehampton, L. I. This chimney is 75 ft. 
high and weighs about 100 tons; it belonged to a hotel 
destroyed by fire and is to form part of a newly built 
structure. The contractors for the work are William and 
Charles P. Topping, of that place, 
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STRUCTURES ON THE SAN FRANCISCO & SAN 
JOAQUIN VALLEY RY. 
(With inset.) 

The line of the San Francisco & San Joaquin 
Valley Ry., which is now under construction, will 
extend from Stockton, Cal., to Fresno, and Bakers- 
field, a distance of about 250 miles, and is already 
completed as far as Fresno,while at Stockton there 
is connection with river steamers for San Fran- 
cisco. The first train entered Fresno on Oct. 
5. The railway parallels some of the lines of 
the Southern Pacific Ry., having one of that rivals 
lines on each side (about 12 miles away), nearly 
all the way to Fresno, but it is to open up a large 
local traffic in the wheat and fruit growing dis- 
trict of the San Joaquin Valley. Mr. Claus 
Spreckels is at the head of the enterprise. Mr. 
Wm. B. Storey, Jr.,. M. Am, Soe. G E., is Chief 
Engineer, and during a visit to San Francisco last 


FIG. 1.-BRIDGE & TRESTLE ACROSS DRY CREEK; S.F. & S. J. V. RY. 


summer we obtained from Mr, Storey the blue- 
prints, photographs and information made use of 
in the preparation of this article. 

The railway traverses a fairly level country, and 
has easy grades, the maximum grades being 0.3%. 
The earthwork is mainly adobe soil and hardpan, 
the latter requiring a considerable amount of 
powder to break it up. Grant Bros., of Los An- 
geles, and San Francisco, were the contractors for 
the grading. 

The generally flat country of the valley is in- 
tersected by a number of deep, wide ravines, or 
river channels, which necessitate a considerable 
amount of bridge and trestle work. These struc- 
tures are mainly of Oregon pine. All the bridges 
were designed by and all bridge material was 
purchased by the chief engineer of the road, the 
contract for the work of erection being let to tne 
San Francisco Bridge Co. 

Fig. 1 shows the bridge and trestle across Dry 
Creek, and represents the general type of trestle 
approach to the bridge spans. In this particular 
case the right hand bank falls away sharply at 
the pile abutment to the level of the stream crossed 
by the Howe truss deck span. The _ trestles 
have four-post bents of squared timber, and a 
noticeable and commendable feature in the design 
is the ample provision of transverse and longitu- 
dinal diagonal bracing, the latter bracing being 
far too often omitted in structures of this kind, 
leaving the stringers and the waling-pieces to 
carry all the longitudinal strains. Fig. 2 is a view 
of the bridge over the Stanislaus River, having one 
through truss channel span, and deck trusses 
for the approach. The piers are of pile clusters, 
sheathed with timber to protect them from floating 
driftwood, ete. 

Fig. 3 (on the inset sheet) gives the details of the 
construction of one of the three 150-ft. Howe truss 
deck spans over the San Joaquin River. The lower 
chord is continuous over the three spans, the upper 
chord is broken over each pier. The panel length 
is 12 ft. 6 ins, and the truss depth (between 
chords) is 20 ft. The truss rods pass through tubes 
or sleeves in the chords, and the joints in the 
lower chord-members are spliced by eyebars. The 
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truss has a camber of 8 ins., 2 ins. of which are 
taken out by sizing the ties over the stringers, and 
1 in. of camber is left in the track. At each panel 
point are the floor timbers 6 x 18 ins. and 8 x 18 
ins., 20 ft. long, carrying track stringers 6 x 14 ins., 
on which again are the ties, 8 x 8 ins., 8 x 9 ins. 
and 8 x 10 ins., 9 ft long. There are inside guard 
rails of the same weight as the track rails and set 
8 ins. clear from them, while the guard timbers 
6 x 8 ins. (set flat) are on the outside, 8 ins. from 
the track rails. The guard timbers are bolted 
through tie and stringer at every fourth tie, these 
ties being boxed out 1 in. for the guard timbers, 
while at the other ties the guard timbers are boxed 
out lin. A horizontal lateral bracing connects the 
upper chords and the lower chords, while at each 
panel point is a vertical diagonal sway bracing, 
the pieces of which (in the larger sizes) are boxed 
out %-in. at their intersection. 

The combination passenger and freight stations 
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finarcial standpoint, wood poles should be used in many 
instances. 

Through the business sections of cities steel poles are in 
some respects better, as they cannot be either wilfully or 
accidentally mutilated. In suburban or residential dis- 
tricts the wood poles when properly dimensioned answer 
every purpose, and look fully as well as the steel poles, 
A heart pine or cedar pole will, if properly selected and 
kept painted, last in some climates 20 years. This is a 
known fact from observation of poles that are now in 
sound condition after having been erected for that length 
of time. 

Suppose we select New Orleans as a suitable location to 
build a road and base our estimates on cost of material 
there. The cost of steel poles would be greater than in 
many northern cities owing to freight rates and distance 
from the manufacturers of such poles. Wood poles can be 
furnished for less in New Orleans owing to their near 
production, so that I think an estimate covering the cost 
at that point would be a fitting proposition elsewhere. 

The following are estimates for cost of construction in 
New Orlears, where steel poles cost more and wooden 


of this railway are of simple and attractive design, 
and conveniently arranged, as will be seen by the 
plans and elevations in Fig. 4 (on the inset sheet). 
On the ground floor, all under one roof, are an 
open waiting room, a closed waiting-room and an 
agent’s office and storeroom; then comes a bag- 
gage-room and then a large freight room, the lat- 
ter having a raised platform on three sides. The 
middle part of the building is carried up to form 
a second floor with living accommodation for the 
station agent. 

The track is laid with rails weighing 6214 lbs. per 
yd., rolled by the Bethlehem Iron Co. and the 
Homestead works of the Carnegie Steel Co. They 
are of the Am. Soc. C. E. seetion, the dimensions 
being a mean between those of the 60-Ib. and 
65-lb. recommended sections. There are 16 red- 
wood ties to a rail length of 80 ft., with Servis tie- 
plates on every tie. The rails are laid with sus- 
pended broken joints, spliced by angle bars and 
four bolts. The ballast is of gravel. The switch- 
es and frogs were designed in the chief engineer’s 
office and built by the Pacific Rolling Mills ana 
other coast works, being a new class of manu- 
facture in that part of the country. The engines 
were built by the Baldwin Locomotive Works, of 
Philadelphia, Pa., and the cars by W. L. Holman, 
of San Francisco, Cal., and the Ensign Car Mfg. 
Co., of Huntington, W. Va. 
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MODERN OVERHEAD CONSTRUCTION FOR ELECTRIC 
RAILWAYS.* 


By Benjamin Willard. 


The steel pole presents a neat appearance, and takes 
up a small amount of space. The insulating quali- 
ties are not as good as with the wood pole. As to its 
lasting qualities, I have made some observations on 
wrought iron columns that have been in the ground for 
several years, and I am convinced that in a moist cli- 
mate a limit on the practical life of such poles would not 
be over 380 years. I believe that from a practical and-> 


*Abstract of a paper read at the Annual Convention of 
the American Street Railway Association at St. Louis. 


FIG. 2.-BRIDGE ACROSS STANISLAUS RIVER; S. F. & S. J. V. RY. 


poles less than in Northern cities. For one mile of span 
wire construction 104 steel poles, at $15 each, would cost 
$1,560, and assuming their life to be 30 years, the interest 
on the investment for 80 years at 5% per annum would 
be $2,340, or a total first cost and interest of $3,900. The 
setting of steel poles necessitates the use of concrete, I 
estimate the cost of this and the labor of placing it at 
$4.50 per pole, or $468 per mile, which, with interest for 
30 years at 5% per annum, would be $1,170, or a total 
for interest and first cost of material and labor of $5,070 
for the steel poles. . 
Assuming the life of heart pine poles to be 12 years 
(instead of 20 years) I will make a comparison on that 
basis. Such poles for one mile of span wire construction 
at 104 poles to the mile at $4.50 each would cost $408; 
labor and material for erecting at $2.50 per pole, $260, 
or a total first cost of $728; to this must be added interest 
for 30 years at 5% per annum, $1,092, making the first 
investment at the end of 30 years $1,820. At the expira- 


tion of 12 years the construction must be renewed at a 


cost of $728, and to this must be added interest for 18 
years at 5% per annum, $655.20, making the second in- 
vestment at the end of 30 years cost $1,383.20. 

At the expiration of 24 years the construction will be re- 
newed for the third time at a cost of $728,and tothis will be 
added the interest for six years at 5% per annum, $218.40, 
making the third investment at the end of 30 years cost 
$946.40, a grand total for wood pole construction of $4,- 
149.60. The difference between the total costs of steel and 
wood pole construction for a period of 30 years would be 
$920.40 per mile, which would be more than a liberal 
allowance for changing span wires and other work neces- 
sary in renewing the wood poles, but assuming it would 
take this amount we would stand even at the end of 30 
years and still have six years more life in the wood pole 
construction. 

If steel span poles are used I would recommend for the 
average span of 40 ft. a pole weighing about 700 Ibs., 
made in two parts. The lower section to be constructed 
of 6-in. extra heavy standard steel pipe and the upper 
section of 5-in., swaged at the joint for a distance of 
18 ins. Such a pole should be 28 ft. long, 18 ft. for the 
lower and 10 ft. for the upper section, and provided with 
a cast-iron and wood pole top for the attachment of the 
span wires. There should be a wood filling to fit the 
bottom of the lower half to prevent it from sinking, and 
the pole should be set 6 ft. in the ground with a rake 
of 10 ins. from the perpendicular to allow for being 
straightened when under strain. The average size of hole 
to be dug would be 20 ins. in diameter with a depth of 
a little over 6 ft., requiring (after the pole is inserted) a 
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mixture of about % cu. yd. of 1, 2 and 4 Portland cement 
concrete. The cement should be set at least three days 
before attaching the span wires. Whenever it is practi- 
cable, allow poles to bear against the curbing, as it affords 
an efficient stay for the pole. Otherwise a good-sized 
rock having a bearing surface of about 1 sq. ft. would 
assist very much, and keep the pressure from cracking 
the cement. . 

If wood poles are used where it is necessary to pro- 
vide neat and substantial construction, | would recom- 
mend for the average span of 40 ft. a long leaf yellow pine 
pole dressed and chamfered, 30 ft. long, sawed square, 
11 x 11 ins. at the base, and 7 x 7 ins. at the point, free 
from sap, rot or knots, and corners evenly chamfered, 1% 
ins., beginning at a point 14 ft. from the base, and ter- 
minating in an octagonal form and roofed evenly for a 
space of 3 ins. 

In setting wood poles where concrete is not used (and 
I do not consider it necessary) a great deal depends upon 
the soil encountered. In a soil of medium clay, and 
average condition, poles should be set 6 ft. in the ground 
with a rake of 12 ins. from the perpendicular, and the 
hole should be dug to a vertical depth of 6 ft. (or more 
if necessary to allow the pole to stand a given height 
above the track) and should be about 2 ft. square at 
the top and not less than 18 ins. at the bottom. Where 
it is practicable allow poles to bear against the curbing 
(or paving). Place a substantial bearing at the heel to 
prevent the pole from pressing through the earth; for 
this purpose a small quantity of coarse broken stone or 
brick bats will answer every purpose. Where this is not 
easily obtainable, and the earth is soft, a piece of plank 
12 ins. wide by 3 ins. thick, 4 ft. long, sharpened and 
driven in the earth to a depth of about 2 ft. at the back 
and base of the pole will give good results. 

Whenever it is necessary to erect poles in the absence 
of substantial material at the surface, such as paving or 
curbing, I would recommend that the base of the pole 
be well rammed with broken rock for a distance of 18 
ins., taking pains that the greater quantity is placed ai 
the back where the pressure is greatest and leaving a 
small quantity in front where no pressure takes place. 
The space to within 20 ins. of the top may be filled with 
earth taken from the hole and well rammed. To prevent 
the pole from yielding at the surface a breast plank of 
oak (or cypress) timber 3 x 12 ins. x 6 ft. should be 
placed and spiked in front and at right angles to the pole 
about 8 ins. under the surface of the ground. About 20 
ins. from the top of the hole and in front of the breast 
plank should be filled and well rammed with the same 
material that is used at the base of the pole. The neces- 
sary quantity of broken rock required would be about 
1-5 cu. yd. per pole. - 

Poles of wood or steel which may be used for holding 
strains at curves should necessarily be heavier than those 
used for straight line construction, and should also be 
set at greater depth in the ground, A steel pole for curve 
construction should be 29 ft. long, made of 6-in. and 7-in. 
extra heavy pipe, the larger -section to be 19 ft. long and 
the smaller section to be 10 ft. long and made to weigh 
1,050 lbs. Such poles should be set 7 ft. in the ground, 
and raked 10 ins. from the perpendicular in a direction 
radiating from central point of curve where strain is re- 
quired. The filling would be the same as specified for 
straight line iron pole construction. 

Wood poles for curve construction would be made 
similar to those specified heretofore for straight line con- 
struction, excepting dimensions of such poles should be 
31 ft. long by 14 x 14 ins. at the butt, 9 x 9 ins. at the 
top. Such poles should be set 7 ft. in the ground and 
raked 12 ins. from the perpendicular in a direction radiat- 
ing from the center of curvature where strain is re- 
quired. The hole should then be entirely filled with 
about 7-10 cu. yd. of broken rock well rammed, 

The holes for eye-bolts should be bored in wood poles 
before their erection and the -bolt should incline slightly 
downward towards the eye to prevent the water from fol- 
lowing in and rotting the top of the pole. The correct 
location for eyebolt holes would be determined by the 
height at which the trolley wire is to be placed, 22 ft. 
from the base of the pole would be correct, assuming that 
we allow 2 ft. for drop in the earbody and ear, and also dip 
in the span wire would make the height of trolley wire 
about 20 ft. To facilitate the setting of poles to a uniform 
height it is a good plan to place grade stakes near the lo- 
eation selected for poles indicating a given height rela- 
tive to the grade of the track. 

Center pole constuction is required in many locations, 
but I consider span construction better owing to its flexi- 
bility and for being less unsightly. There are now on the 
market appliances for making bracket suspensions flexible, 
which are an improvement over the old type of rigid 
construction. One of the most practical which I am 
familiar with is an attachment to receive a short span 
of flexible wire and the ordinary straight line hangers. 

Poles used for center and bracket construction should 
be made according to the same specifications as those 
used for span construction, excepting that an ornamental 
pole top would be required for the steel pole instead of 
an insulated one. For the bracket arm a 114-in. pipe of the 
required length attached to a malleable iron collar made 
in halves and encircling the pole and supported by truss 


rods leading from the end and center of the arm to near 
the top makes an excellent and neat construction. 

Wherever guard wires are required it will be neces- 
sary to leave about 2 ft. additional space on the top of 
the pole above where the trolley span wires are attached 
for the attachment of the guard wire span. It would 
hardly be practical to provide an insulated pole top for 
both span wires, so the trolley span. would be supported 
by means of a wrought iron clamp collar encircling the 
pole at the proper point and provided with suitable in- 
sulating fastenings. I do not especially approve of this 
method of construction (as I do not favor guard wires), but 
I would recommend it where it is compulsory to erect 
guard wires. 

All poles should be painted with one coat before their 
erection, as it affords better opportunities to carefully 
apply the priming coat and at less expense than after the 
poles are set. A paint of dark green composed of graphite 
mixture I find to wear well, and although it costs more than 
some other paints, it has better lasting qualities (espe- 
cially in iron work). A second coat of this paint after 
the poles are erected will cover marred places made nec- 
essary in setting, and will look well and last for at least 
two years. 

Span Wires.—Span wires should be of flexible steel, 5-16 
in. in diameter, composed of seven strands of No. 12 gal- 
vanized wire, and when under strain with conditions of 
pole setting as above would have a tension of about 750 
lbs. when erected. Whereas I have allowed 18 ins. for 
sag in the span, it probably would not be over 12 ins. at 
the time the wire is first suspended, but it will gradually 
sag more as the wire stretches and the poles spring or 
yield in the ground, so if a 40-ft. span is attached 22 ft. 
above the rail surface, the trolley wire within the course 
of a year would measure aproximately 20 ft. above the 
rail. 

Where wood poles are used (cr wood pole tops for steel 
poles) the ordinary % x 12-in eye-bolt, threaded about 4 
ins., answers every purpose for the attachment of the 
span wires, and other devices more expensive which are 
used for the- same purpose are not necessary. Poles 
when properly set will bear a given strain on the span 
wires for many years without much yielding, consequently 
an adjustable device is rarely, if ever, used. Hard drawn 
copper trolley wire of No. 0 B. & S. gage has been found 
to be the most practical dimension of wire and is gen- 
erally considered a standard for most trolley construction; 
therefore, overhead appliances are made of various manu- 
facture to meet such requirements. There has been a 
trolley wire recently manufactured of a figure, 8 section 
which is now in use on some roads and has. given very 
good results. Where this wire is used it leaves a per- 
fectly unobstructed surface for the trolley wheel and 
gives greater current carrying capacity, but in modern 
construction the hanging appliances have reached such a 
degree of perfection that the round wire can be used with 
equally as good results, and as the trolley wires on 
large systems are relied upon but little as a conductor for 
current capacity, I can hardly recommend anything that 
would be more practical than the round wire. 

The best forms of span wire hangers and insulators are 
those in which the insulation is concealed from the 
weather as much as possible, and with a metallic cover- 
ing to prevent them from being broken by accidental 
contact of the trolley pole. Brass hangers are more ex- 
pensive than iron, but resist the moisture and are main- 
tained at much less expense. Iron hangers if kept in 
good condition should be painted at least once a year, as 
the oxidization if allowed to accumulate will form a con- 
ductor between the conductors and span wires, and in 
course of time will cause the escape of current by leak- 
age. Hard rubber insulation for hangers is more ex- 
pensive than many other compositions, but it has fine in- 
sulating qualities, and stands different conditions of 
climate with littie or no deterioration. 

Suspension ears are of as many varieties as hangers. I 
have had experience with many, and have concluded that 
a little modification of the old brass solder ear is the 
most practical and lasting of all, if properly attached. A 
solder ear should be 15 ins. in length tapped for a %-in. 
cap bolt and provided with thin lips at either end so di- 
mensioned as to encircle but little more than half the trol- 
ley wire. One point which should be observed very par- 
ticularly is to have the ends of the ears ground to a thin 
tapering end so that they will be flexible with the vibra- 
tions of the wire. If the ends are made heavy or unyield- 
ing, the vibrations will have a tendency to detach the ear 
at the points, and when this takes place it is a question of 
a short time before the ear is wholly detached. 

For curve construction I favor what is known as the 
goose-neck hanger, which is simply a %-in. steel forging 
of such dimensions as to allow good clearance for the 
trolley wheel and fastened to the soldered ear in a manner 
to permit it to swivel, also provided with an eye for the 
attachment of pull-over wires. Such devices are strong, 
and do not present an obstructive object for the trolley 
to catch in. There is no insulation attached to such ears 
and this is the only thing in their disfavor, but as there 
are many insulating devices to overcome this difficulty 
which can be attached to the hanger, this could be con- 
sidered a minor point. 

There is a wide difference of opinion relative to the 
arrangement of sections and the methods of feeding the 


sections of the trolley wire. In many installations a prac- 
tice is made of leading each individual section feeder to 
the station and separating the trolley into sections by 
sectional insulations, making it possible to cut out the 
various sections at the power-house. This is a conven- 
ience in that it makes every section of the line directly 
controllable from the power plant. Anothér method is to 
have every feeder on the whole line doing a share of work 
at all times, whether the cars be assembled on one section 
or distributed over the entire line. This, of course, ean 
only be done by means of connections representing the 
whole line as being in one general section, making short 
sections controllable by external switches. In the. first 
method mentioned an accumulation of cars may be“as- 
sembled on one section not estimated for carrying an ab- 
normal load, consequently the feeder would be overtaxed 
on this particular section, whereas the feeders on other 
sections would be doing little or no work. Consequently, 
there would be a difference of potential between the ad- 
joining sections. If there is a bridge around each section 
insulator connecting each section together and connected 
by a feed wire so that the current will equalize itself 
between two sections and will distribute itself from all 
feeders, then we have a small amount of variation of po- 
tential from section to section, and every feeder is auxili- 
avy to every other. 

To carry out this method of uniting the trolley sections 
the line is divided into sections by means of sectional in- 
sulators. A switch box is placed on the pole (at a con- 
venient height) in which is contained two switches and 
fuses, one for the section on either side of the sectional 
insulator; the feeder is then divided by connection 
through each switch so that the feed wire delivers cur- 
rent to either section through feeder span wires attached 
to connecticns on each side of the sectional insulator. 
When the entire line is in operation there is an equaiiza- 
tion of current in all sections, and the trolley remains 
virtually as a solid conductor, but with all necessary 
features for disconnecting the sections. 

In most localities where a large system of feed wire 
distribution is required it is necessary to erect special 
construction for that purpose. The most economical plan 
is to select centers of distribution reached by the most 
direct routes from the power station and establish at 
such points what may be called junction poles to which 
are attached the heavy trunk line feeders leading from the 
power plant, and smaller feeders for distribution to the 
trolley line. By this plan we may erect wires of 500,000 
or more circular mils. capacity from the plant to the 
junction pole, and attach them to a junction frame or 
frames attached to the pole which is provided with a 
bus-bar of sufficient carrying capacity to carry the current 
of the branch feeders. The large cables are dead-ended in 
the junction frame by eye-bolts and strain insulators, 
and copper connections are made with the bus-bar. The 
branch feeders are ended and connected in the same way 
so that it is possible with little delay to cut out any feeder 
and make changes which are often necessary in opera- 
tion. 

Southern pine cross arms, 5 3%-ins., bored to receive 
1%-in, pins and doubled on each pole will make sufficiently 
strong construction to receive the heaviest wires. The 
pins should be of locust-wood, bored to receive a %-in. 
bolt, which should extend verticallly through the center 
of the pin and terminate with a washer and nut on the 
under side of the arm. 

Top grooved glass insulators are desirable in all classes 
of heavy feed wire construction. Feed wire conductors of 
larger area than 0000 B. & S. gage should be in stranded, 
or in cable form, triple insulated with the best waterproof 
covering. Care should be taken in splicing cables that an 
even strain is brought on each smaller wire and that none 
are allowed to remain without good contact, and that all 
flux used in soldering is carefully removed before tapeing. 

—— 


THE STONE INDUSTRY OF THE UNITED STATES IN 
1894 AND 1895. 


The Department of the Interior has issued a re- 
port upon “The Stone Industry in 1895,” prepared 
by Mr. William C. Day, of the U. S. Geological 
Survey. From it the following extracts are made: 
The values of the several kinds of stone produced 
in the two years are set down as follows: 
1894. 


ae 

Gratilte sce ccc, ocusionsie sicres « 910/029, 156 $8,894,328 
Marblomtat dantcere -. 3,199,585 2,825,719 
Slaten. «easier overt aes 2,790,324 2,698,700 
Sandstone, qoecu, ‘Set cece cate oars 3,945,847 4,211,314 
FAmiest one hii sat Se oeek sel ess 16,190,118 15,308,755 
Binestone® soca. cab ce deus cles 900,000 750,000 

TOtals Mae othe ag eh ee «+ +++» $37,055,080 $34,688,816 


Divided by states, Pennsylvania ranks first with 
a product, chiefly limestone, worth $5,563,451; 
Vermont marble and granite was worth $3,254,647 
in almost equal amounts; Ohio limestone and 
sandstone was valued at $3,018,372; Maine’s pro- 
duct was worth $2,240,154, mainly granite, and 
Massachusetts produced $2,335,381 worth of stone, 
almost all granite. After these states come New 
York, Indiana, Illinois, Connecticut, Georgia and 
Missouri, in the order named, with products yval- 
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ued at more than $1,000,000 and less than $2,000,- 
000; although 389 states in all contribute something 
to this industry. The total value of granite paving 
blocks made in 1895 was $1,773,328; Maine and 
Massachusetts contributing $1,132,607 of this 
amount. _In 1894 the value of paving blocks pro- 
duced was $2,254,587. The granite output of the 
United States shows a steady decline from $14,- 
464,095 in 1890, to $8,894,828 in 1895; with the 
exception of the gain noted for 1894 over the 
$8,808,934 of 1893. The marble product shows a 
gain from 1890 to 1893, a maximum in 1894 and a 
decline in 1895. The total of roofing slate for 
1895 was 729,927 squares valued at $2,351,509, as 
compared with 738,222 squares valued, in 1894, at 
$2,301,138; the price, however, has increased from 
$3.11 to $3.23 in 1895. The sandstone industry: 
shows a slight improvement in general condition; 
though the value of this product in 1890 was $10,- 
816,057. The value of the lime output, in 1895, 
was $6,595,122 as compared with $8,610,607 for the 
preceding year, a falling-off nearly sufficient in 
itself to account for the total decrease in the value 
of the industry as compared with 1894. But the 
decrease in lime burned was offset by an increase 
of more than half a million in the limestone used 
for fluxing in 1895 in Alabama, Colorado, Montana, 
Ohio and Pennsylvania. The bluestone output is 
estimated for both 1894 and 1895, and the report 
enters into no details of this industry. 
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SPIRAL CURVES FOR STREET RAILWAYS.* 
By Chas. A. Alden, C. E.** 

The use of the railway spiral aS an entrance to 
street railway curves, has not been as extended 
as it should have been, owing to the lack of suit- 
able tables for its use. 

While many variations of its form might be 
made, it is believed that the following tables will 
meet most cases arising in usual practice. 

Table I. gives a choice of 50 spirals for curves of 
radii from 30 ft. to 1,785 ft. In case a special 
spiral is desired for any reason, these may be 
modified by multiplying by a suitable factor, in 
the same way that spirals No. 1 and No. 2 have 
been obtained from spirals No. 4 and No. 5. _ 

Spiral No. 3 was designed as the spiral of short- 
est length to enable a certain double-truck car to 
pass on a double-track curve. Branch-off Hase- 
ment No. 2 was designed in the same manner. 

While the car used for this purpose was one of 
the largest double-truck cars in use, on surface 
roads, in the Hast; this should be carefully tried 
with the car in use on the road in question, as, 
indeed, it must necessarily be, in order to select 
a radius for the outer curve. 

Substantially the same chord length was car- 
ried throughout the system with a view to ease 
in giving the necessary information to the track- 
layers. 

At switches it is mechanically undesirable to 
have a greater initial radius than 100 ft. This 
will prevent the use of a true spiral at these 
points, but Table II. gives a set of arbitrary ease- 
ments which conform as nearly. as possible to the 
theory of the spiral; i. e., they have a constant 
increase or decrease of angle in each length of are 
after leaving the switch. 

Office Work.—The most satisfactory way of 
plotting these curves is to cut out thin celluloid 
templates of each one which is to be used. Mark 
each P. C. C. of the spiral on the curved edge and 
-the direction of a radial line through this point. 

Problems No. 3 and No. 4 can generally be 
solved accurately enough on a drawing made to 
seale and in less time than by calculation for 
“special work’ curves, as a plan must be made 
in any event, in order to have the work made by 
the manufacturer. 

If only a few curves are to be drawn up, how- 
ever it may be more expeditious to figure the 
curve and plot the points on the spiral by the x 
and y taken from the table, and connect them 
with a variable or ‘‘French” curve. 

Field Work.—The problems which are solved 
below give all the rules necessary for laying 
out nearly any curve with symmetrical spirals. 


*Copyrighted, 1896, by Chas. A. Alden. 
**Principal Assistant Ersineer, Street Railway Depart- 
ment, Pennsylvania Steel Co. 


In the appendix is given the solution for the most 
common form of non-symmetrical curve. 

It is by no means necessary to lay out on the 
ground every point on the spiral. If the curve is 
“special work’’ and curved by the manufacturer, 
the point of spiral, a point about in the centre of 
the spiral and the junction of the spiral with the 
main curve should be laid out. 

Points for the latter should be laid out from 20 
to 30 ft. apart, depending on the radius of the 
curve and the location of the joints. 

If the curve is to be “‘sprung in’’ by the track- 
layers, every alternate point on the spiral should 
be laid out and the track-layer furnished with 
sufficient middle ordinates for 10-ft. chords. 

These can be obtained by Problems 9 and 10 
and Table III. 

The most expeditious way to lay out a _ spiral 
curve, if the ‘x’? does not exceed 2 ft., is to set 
the transit on the intersection point and lay off 
the tangent distances, then 
points on the spirals by the successive offsets x 
and the long chords. Then bisect the included 
angle and lay out a temporary point v; Problem 8. 

Move the transit to the last point on the spiral, 
set the vernier to a back reading equal to the 
spiral angle. Set the telescope on an offset from 
v equal to x inside of the intersection point. De- 
ect to 0° and the line of the telescope should 
strike v’ and the distance v’ L=R tan (4 V7 —s°). 
This will check the preceding calculations and 
field work. The circular arc can then be laid out 
in the usual manner. 

Problem No.-1.—To Select a Spiral.—(a). The 
radius of the main curve must be less than the 
preceding branch of the spiral; must be more 
than the next branch would be, were it produced; 
and should nearly equal the latter. ; 

Note.—Easements No. 3 and No. 4, Table II. 
For greater, read less; and for less, read greater. 

(b). The longer the spiral, the easier the entrance 
will be. But bear in mind that the main ‘body 
of the curve should be circular, the spiral simply 
acting as an entrance to it. 

(c). A spiral of less than three branches should 
not be used. 


Problem No, 2.—Given: A circular curve with 
symmetrical spirals, to find the tangent and ex- 
ternal distances. 

OG=R+x— ver. sine s° R. 
GS=y-—sines° R. 

Tangent distance = OGtan%Ars6s¢g, 

External distance — OGex. sec. % A +x — 
ver. sine s° R. 


Problem No. 38.—Given: The tangent distance 
vs. the intersection angle A, and the desired 
length of spiral to find the radius of the curve.— 
Approximate R= cotangent %4 A (vs. — % length 
of spiral.) 


| 
Having selected a spiral by this radius, the ex- 


act radius may be found, if required, by the fol- 
lowing formula: 
cos. %™ A (VvS—y—xtan% A) 
sine (4 A — 5) 

Caution: If the result is enough different from 
the original radius to require a change in the 
spiral by Problem No. 1 (a), a second trial must 
be made. This rule does not apply for approxi- 
mate radius to the easements in Table II. 

Problem No. 4.—Given: The intersection angle 
A and the external distance VH; to find the ra- 
dius.—Approximate to the radius by finding that 
for a simple curve passing through the point H, 


lay out sufficient 


and select a spiral for a radius somewhat smaller, 

Then ; 

V H.cos. %2A—x. 

R = ——————_ (Sear le.) 

cos. s° — cos. % A. 

Caution: If the result is enough different from 

the original radius to require a change in the 

spiral by Problem No. 1 (a), a second trial must 
be made. 


Problem No. 5.—Given: The x and y for any 


point on the spiral; to find the defiection from Fe 


the tangent at the point of spiral. 
x 
Tan. deflection ° =—. 
eg 


Problem No. 6.—Given: The x and y for any 


point on the spiral; to find the long chord. 
ye 

(a). Long chord = ——————_—___. 

cosine def. angle 


or 
(b). Long chord = Y x24 y2, 


Problem No, 7.—Given: x and y for a point on 
the spiral; to find x’ and y’ on a line paralel to the 
spiral, and offsetted the distance ss’ inside the 
spiral. 

x’ =x—SssS' ver. sines°. 
y’=y-—ss’sines®. 

Note.—Problems Nos. 5 and 6 can then be ap- 
plied to x’ and y’ if it is desired to use deflection 
angles to lay out the curve. As these curves 
will almost invariably be laid out on an_ offset, 


varying with the gage of the road; the deflections 


are not figured in the table. 


Problem No. 8.—Given: A circular curve with 
spirals; to find the distance VV’, in order to lay 


out a tangent to the circular curve, from which. 


the latter:may be laid out in the usual manner.— 
V H=see Problem No. 2. 
v' = Rex. secant (44 A —s). 
VvV'=VH-—V' H. 


Problem No. 9.—Given: The middle ordinate for 
a chord of length AB for R and R’; to find the 
middle ordinate at the P. C. C. From the figure 
it is evident that 


CFiDF 
DC’ bisects CD °, EF = —— 


Therefore, the middle ordinate at any P. C. C. 
in the spiral equals % the sum of the middle ordi- 
nates for the radii on each side for the same 
chord. 

Note.—See remark following Problem No. 10. 


Problem No. 10.—Given: That portion of a spiral 
with equal chords L, L’ and L” and angles a—b, 


ou 


. a 


~ 
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containing from 0.15 to 1.5% of Mn. as “‘sufficient- 
ly accurate for all practical work.” This degree 
of accuracy shows a satisfactory advance over 
the results reported in 1881. In 1883, Mr. G. C. 
Stone began.a series of contributions on ‘‘Deter- 
minations of Manganese in Spiegel’ (‘“‘Trans. Am. 
Inst? IVA\H.,” XI. 328, XII. 295, 514). In his first 
paper-he reported 13 determinations by five chem- 
ists; on the same sample, ranging from 15.49 to 
13.83, also 26 determinations by ten chemists, on a 
sample of the same spiegel, ranging from 14.56 to 
10:36%, some of the low results being obtained by 
experimental methods. Of a total of 73 determina- 
tions by 19 different chemists, rejecting eleven on 
account of methods used, or because the chemists 
were not entirely satisfied with them; there are 
left 60 determinations by 18 chemists, ranging 
from 14.47 to 12.60% and averaging 12.60%. Mr. 
Dewey concludes from a study of Mr. Stone’s re- 
sults that variations of 0.5% in determinations of 


spiegel of this grade (10 to 15% Mn.), are to be 


expected, and much wider variations may be 
found. 
In determinations of phosphorus in steel ex- 


tensive researches have shown that the different 
chemists using modern methods obtain results 
which are highly satisfactory. On one sample 
86 results obtained by 23 chemists ranged from 
0.055 to 0.045%, an extreme variation of only 
0.010%. On another sample 388 results ranged 
from 0.091 to 0.076%, an extreme variation of 
0.015%. In determinations of phosphorus in pig 
iron the results show a wider variation. Mr. F. 
E. Bachman, in 1882 (‘“‘Trans. Am, Inst. M. E.’’), 
reported 44 results by 18 chemists, ranging from 
0.165 to 0.096%, the extreme variation being 
0.069%. Analyses of copper ores show a wide vari- 
ation, 45 determinations by 17 chemists gave re- 
sults ranging from 53.34 to 48.92%. On pig cop- 
per the results of 17 determinations by seven 
chemists ranged from 91.07% to 98.17%, but 
throwing out six of the results which differed 
widely from the average the remainder range 
from 94.91 to 94.38, which may be regarded as 
very good work. Copper mattes determined by 
electrolysis by eight chemists, gave from 55.17 to 
54.50. The total range of 0.67% is regarded as 
very satisfactory. By the cyanide method six 
chemists reported results ranging from 54.08 to 
50.55%. A plate of copper analyzed by six chem- 
ists gave from 98.46 to 97.04% of copper. 

In gold and silver assays of copper-material 26 
determinations by 20 chemists gave from 164.35 to 
148.5 ounces of silver to the ton, and 0.501 to 
0.205 ounces of gold to the ton. 


0 


A HARBOR OF REFUGE, near the mouth of Delaware 
Bay, is about to be constructed by the U. S. government. 
The location was fixed by a board of U. S. Engineers, 
under the provisions of the River and Harbor Act of 
1890, between the Shears Shoal, about three miles off 
shore from Lewes, Del., and a breakwater to be con- 
structed; the latter about 8,000 ft. long. In order to pro- 


tect this harbor from ice coming down the Delaware River 


a row of ten ice-piers will be built across the head of 
the harbor, about one-half mile above the breakwater. 
This breakwater will be about two miles from the old 
Delaware breakwater and almost north of it; constructed 
of random stone in very large blocks, with a top width 
of 40 ft., at low-water mark, and a sea-slope of 1 in 3 
and a harbor-slope of 1 in 1.35. For 14 ft. above mean 
low water the blocks will be laid in courses, with a top 
width of 20 ft. The protected anchorage will include an 
area of about 800 acres, with a minimum depth of 30 ft. 
over 552 acres, and a low-water depth of not less than 
24 ft. over the remainder. The total estimated cost is 
about $4,600,000, divided as follows: Breakwater com- 
plete, $3,863,373; ten ice-piers, $377,500; engineering and 
contingencies, $424,127. The board fixing upon the loca- 
tion was made up of Gen. Wm. P. Craighill, now Chief of 
Engineers; Major C. W. Raymond and Capt., now Major 
W. H. Bixby, all of the Corps of Engineers, U. S. A. 


———— mS 


A SLIDE-RULE SEWER COMPUTER, which is an ap- 
plication of the Kutter formula to a slide-rule for use in 
obtaining the discharge, diameter or grade of sewers, has 
been devised by Mr. B. H. Colby, M. Am. Soc. C. E., 
Sewer Commissioner and Member of the Board of Public 
Improvements of St. Louis, Mo. All problems relating to 
egg-shaped as well as circular sewers can be solved by 
this simple instrument; and the results are guaranteed 
to be correct according to Kutter’s formula. The com- 
puter is made of box wood and is 21 ins. long; it is 
manufactured and sold by the A. 8, Aloe Co., of St. Louis. 


STREET RAILWAY TRACK AND TRACK JOINTS.* 


By M. K. Bowen.** 


In considering this subject I have found that the life of 
a rail was measured by the wearing out of the head, and 
that less than 12% was worn away before we sold the old 
rail for scrap; hence the deduction that the point of con- 
tact between the wheel and the rail, or the bearing and 
wearing part of the track, was a most important consid- 
eration. The treads of wheels of street railway cars are 
made conical in order to center the car on the track. If 
the wheel were not coned, the wheel which once got ‘be- 
hind, or an axle which once assumed a position not at 
right angles with the truck, would be apt to remain in its 
faulty position during the entire trip, requiring excess of 
power to haul the car, and abnormal wear of wheel and 
rail, resulting in sharp-flanged wheels and_short life of 
rail. If the beveled tread is run on a flat-top rail, as in 
Fig. 1, all the bearing will be at A. 

Fig. 2 is a section of a new and old car wheel which 
shows clearly the manner in which the tread of the wheel 
will wear if used on a rail with no bevel. The record 
of car miles of this wheel is not known, but no doubt 


Fig. |, Fig. 2. 


Fig. 1.--Bearing of Beveled Fig. 2.—Character of Wear of 
Wheel Tread on Flat Rail Wheel Tread. 
Head. 


Fig.3. 


Fig. 3.—Wear of RailinCable Fig. 4.—Wear of Rail After 
Track After Eight Years’ Eleven Years’ Service 
Service. (Wear Due Chiefly to Wa- 

gon Traffic). 


Fig. 4. 


Fig. 5.—7-In. Girder Rail for Fig. 6.—9-In. Girder Rail for 
Use with Chairs; Chicago Use Withou*Chairs; Chi- 
City Ry. Co. cago City Ry. 


a great amount of energy was lost before it had worn 
down to its most economical state. Fig. 3 shows a rail 
taken from the State St. cable track after 8 years’ wear, 
during which time 8,000,000 car wheels passed over it. 
Fig. 4 shows a rail taken out after 11 years’ wear. The 
rail should have been taken out three years before, but 
owing to impossibility of getting rails at the time and 
the Columbian Exposition coming at that time the track 
was not rebuilt. The true rate of wear cannot be found, 
as the flange of the whee] had begun to run on the flange 
of the rail long before it was taken out. The dotted 
lines show an interesting state of affairs. This section 
shows the wear due almost entirely to wagon traffic. Fig. 
5 shows the rail used at the present time in our track 
construction with chairs or tie-plates. The rail weighs 
83 Ibs. per yd. and has a head 1 8-16 ins. high, beveled 
as described to conform to the car wheel tread _ for 
two-thirds of its section from gage line across the head. 
Fig. 6 shows the rail used in our electric construction 


*Abstract of a paper presented at the convention of the 
American Street Railway Association at St. Louis, Mo. 
**Superintendent, Chicago City Ry. Co., Chicago, Ill. 


without chairs or tie-plates. The rail weighs 90 lbs. per 
yd., and also has a head 1 3-16 ins. high, beveled as de- 
scribed. The experience of the Chicago City. Ry. Co., 
which first tried this form of head, has been that it saved 
wear of both rails and wheels, increasing their life by 
about 35%. 

The weakest part of the track construction “is in 
the rail joints. Once weakened they rapidly grow ‘worse, 
and not only are the rails worn at such joints, but the | 
rate of wear of the car equipment is greatly increased, 
We want some method of keeping the rails from pulling - 
apart at the joints (due to contraction and spreading out- 
ward) and from bending down at the joints (due to the 
pounding and weight of the cars). The joint I have used 
for the past year is a cast-welded joint. This has been 
found to give perfect satisfaction as a joint; it is strong 
and substantial, as has been proved by its holding under 
the extreme changes in temperature for whieh Chicago 
is noted. In 1895 there were 17,000 joints put in on the 
Chicago City Ry. Co.’s lines, and of these only 154 
joints were lost. The joint in comparative tests has been 
shown to be far stronger than the rail itself, and such 
breakages as haye occurred were due to flaws in the 
metal. The metal cast around the joint has eight times 
the cross-sectional area that the rail has. Hence, con- 
sidering steel as four times as strong as cast-iron, the 
joint is twice as strong as the rail. It has been found in 
some cases where this joint was used at crossings with 
other tracks, the tracks were apt to be pulled out of 
shape through the changes of temperature. To over- 
come this the joint nearest the crossing should be anchored 
in a substantial manner. : 

The method of making the joint is as follows: The 
rails at the joint are scraped and brightened, a cast-iron 
mold is placed around the joint, making a tight fit, and 
into this is poured the molten iron, 25% scrap, 25% soft 
and 50% hard silicon pig. The metal in contact with the 
mold begins to cool and forms a crust while the interior 
remains molten. This crust continues to cool and at the 
same time contracts, forcing the molten metal strongly. 
towards the center, which makes a solid and rigid joint. 
The top, or bearing part of the head of the rail is after- 
wards filed off perfectly level so that it \s very difficult 
to detect a joint by riding over it or looking for it. Upon 
breaking a joint which has been well cast, three spots 
(1% to 2 ims. diameter) will usually be found where 
amalgamation has taken place between the rail and cast 
portion; one on each side of the web and the other on 
the bottom. I cannot recommend this joint with certainty 
as a bond for carrying electric current, as there are oc- 
casional joints where no such amalgamation has taken 
place, thus destroying the effect as a. bond of all joints 
in that line of track. To overcome this difficulty I have 
adopted the plan of bonding all joints. However, future 
experiments and care in the casting of joints may develop 
greater efficiency as a bond. 

The following is an outline of the specifiations for 
track construction used by the Chicago City Ry. Co., and 
Fig. 7 shows a section of this track: 

Excavation.—Excayate to a depth of 9 ins. below the 
established grade of the street, taking out all dirt for a 
width of 18 ft.; then excavate for each tie to a depth of 
5 ins. leaving the earth between the ties in place. | 

Ties.—The ties should be of good sawed white oak 5x8 
ins., 7 ft. long, free from sap; they are laid 30 ins. ¢. 
to c., directly upon the ground, and thoroughly tamped 
with medium-size broken stone. 

Rails.—The rails to be used are 9-in. girder rails, 5 ins. 
base, 60 ft. long; the head to be beveled for two-thirds 
its width to conform to the bevel of the car wheel. These 
are laid on the ties and fastened with % x %-in. spikes, 4% 
ins. long, 8 spikes to a tie. Double nut tie rods, 1% x \% ims. | 
are used, 6 ft. apart; the first and last to be 8 ft. from the 
ends of the rail. The rails are to have vitrified brick or 
wooden filling between the paving blocks and the web on 
each side. << 

Paving.—The road bed is now filled to within 8 ins. of 
the top of the rails with medium fine limestone, thorough- 
ly tamped. Upon this are placed 1%4-in. hemlock boards 
running lengthwise of the track. Upon this layer of 
boards a 1-in. layer of clean sharp sand is laid; and upon 
this are laid the paving blocks, which should be No. 1 
white cedar. 6 ins. high. After being laid the joints are to 
be filled with good gravel or a limestone screening,tamped 
in place, the top of paving blocks to be even with top of 
rail both inside and outside. ‘ ; 

Gage.—The gage must be 4 ft. 8% ins., or Y4-in. wider 
than the gage kept in the shop for gaging car wheels. 

Level.—There must be not over %-in. difference in the 
height of two opposite rails. Any amount above this will 
be considered sufficient cause for rejecting such part of 
track and rebuilding or re-surfacing the same. The foun- 
dation should be solid as it is possible to make it. The ties 
should be of such material that their life will be about 
equal to that of the rail, if anything a trifle more. The 
expense of taking up and replacing pavement and repair- 
ing defective ties is very great. The wood most gener- 
ally used, and the one which gives the best satisfaction 
is good sound white oak free from sap. Its life is about 
8 to 10 years under ordinary circumstances. The nature 
of the soil has considerable to do with the life of the tie. 

Brace chairs in place of tie rods cannot be recommended 
for use with high rails, as they are very apt to bend over 
jin time, but with shorter rails this will not happen. + 

The paving of a street upon the right-of-way is gen- 
erally regulated by municipal authorities. Wooden blocks 
are extensively used in the smaller cities, but in the 
larger ones they soon wear unevenly and require, re- 
placing. Granite block paving is by far the most dura- 
ble, lasting under ordinary wear in cities 30 years,’ and 
should be used where the stceet traffic is at all heavy. 
The blocks should be hard, but not liable to become slip- 
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nery by use, the average size being 4x8x12 ins. I ad- 
yocate small blocks, even as low as 3x6 10 ins. 

The cost of one mile of double track with paving for 18 
ft. in width of right-of-way, as above specified, based on 
Chicago prices, would be as follows: 


10,560 sq. yds. gravel and dressing, at 8 cts...... 845 
10,560 sq. yds. hemlock boards, 2-in.,-8 cts. sq. yd. 845 
$25,879 


If granite had been used instead of wood block the cost 
would have been $12,708 more, 


~The question as to the right time to reconstruct a 
track is one of the greatest importance as it often in- 
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neath the platform to within a distance of about 1 ft. 
of each other. Between the two adjacent ends of the 
draw bars a spring is placed, and the amount of pull re- 
quired to draw the car along the track in either direction 
is recorded by a recording arm, which is connected to 
the spring with a wire. The apparatus for showing the 
variation in the level of the tracks is mounted on the 
platform and consists of two cups of mercury (having a 
connection between them by means of a pipe) and into 
which dip two plungers connected to a recording arm. 
The paper on which the record is taken unwinds at a uni- 
form speed of 1 ft. per 1,000 ft. of track. The car is 
fastened to an ordinary car, which is drawn over the 
tracks by horses (or any motor car) made to go at as 
even a speed as possible. The results shown by a recent 
test trip are very interesting to campare. 

Fig. 8 is from an old track—the joints were the ordinary 
ones, and were spread far apart, and the rails are low 
at each joint; this is distinctly brought out by the 
record. The gage is also uneven. It would appear from 
the record that the rails spread at each joint. The dy- 


Sidewalk 


Section. 


Longitudinal Section. 
FIG. 7.—STANDARD TRACK CONSTRUCTION; CHICAGO CITY RY. 


volves the expenditure of thousands of dollars. ‘The task 
of solving this question was brought before me not long 
ago concerning the State St. cable track, which had 
reached a deplorable condition. From an examination I 
guessed that it was time 7:0 rebuild the track. This in- 
volved a very large expenditure, and to make sure of my 
guess I had run over the line a car weighing 8,665 lbs., 
attached behind a grip car by means of «# recording 
spring balance or dynamometer. This test car was then 
run over a track newly made at the same speed as over 
the old line; the dynamometer showed that it took 13.75 
lbs. more pull per ton to haul cars over the old line than 
over the new. The average speed of cars on this street 
is 12 miles per hour. The excess power required to haul 
one ton was 0.44 HP., and the excess cost of hauling 
one ton one hour was $0.0088. The number of tons hauled 
one mile per year on this track was 45,147,537, and the 
time required to haul one ton one mile was five minutes; 
and 45,147,537 tons hauled at a given speed for five 
minutes is equal in work done to 3,762,295 tons hauled 
at the same speed for one hour; 3,762,295 multiplied by 
$0.0088 equals $33,108, which is the excess cost per year 
for hauling cars on account of bad track. It is estimated 
that the new track with cast joints will last 12 years, 
and as there will be no low joints the draw bar pull will 
not increase much until the rail is worn down suffi- 
ciently to allow the wheel to run on the flange, so the 
annual saving will be nearly $33,108, during the life of 
the rail, and the total saving will be $397,276, which in 
12 years will pay principal and interest on $293,444, which 
is the amount we could profitably expend in repairs. The 
actual cost of rebuilding this track was $61,670. 

This caused me to plan a scheme by means of which 
dynamometer or power ratings could be taken and au- 
tomatically traced on paper, showing the condition of 
the track at all points, faults of gage, level or joints; 
and excess power in consequence of defects, side by side. 
Further, instead of representing defects in inches and 
the excess of power in foot-pounds to make the instrument 
show them in dollars and cents per ton of load when 
capitalized, which would show, multiplied by the ton 
miles on any road tested, the amount that could, with 
good management, be expended on track reconstruction, 
or rebuilding. The apparatus devised for this purpose 
is what we call an indicator car. I do not know of an- 
other in use by a street railway company, and have found 
only one other (very dissimilar) in existence on a steam 
road, after I had the plans of mine finished.* 

This car shows graphically high and low rails, low 
joints and variations in gage, drawbar pull and track 
level. The car consists of a platform, 8 x 10 ft., mounted 
on a single truck, no springs being used. Midway be- 
tween the two end axles is one which is fitted with wheels 
which record defects of joints or gage. After use and 
calibration of instrument it will be more yaluable and 
the dynamometer will not be required, as any man using 
this ear constantly will become so accustomed to the value 
of defects that a glance at the profile will tell him what 
money he may, with economy, spend for rebuilding a 
track or repairing it. The dynamometer consists of two 
draw bars, one at each end of the car, and extending be- 


*The most complete track indicator, or dynagraph car, 
is that of Mr. P. H. Dudley, but the Pennsylvania R. Ri 
and some other lines have indicator cars for a similar 
purpose.—Ed. : 


namometer pull is very unsteady, showing the effect of 
low joints and uneven gage. Fig. 9 is a record from a 
new track; here we can observe hardly any joints or 
variation in gage, and the dynamometer pull is more 
steady. Occasionally high points are observed, but they 
are due to unsteadiness of speed. A person riding on 
this track will not be able to detect any joints. This 
track has the cast-welded joint. We find from the data 
obtained by use of this car that we could afford to ex- 
pend $7,383 per mile to repair the old track. The esti- 
mated cost of repairing this track, leveling and casting 
new joints, is $1.740 per mile. 

The track maintenance during the year 1895 for the 18+ 
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Fig 8.—Track Indicator Diagrams, Old Track. 


miles of track of the Chieago City Ry. Co. cost $158,217, 
and represented 17.75% of the total operating expenses. 
This excessive cost is largely due to a partial or com- 
plete rebuilding of many miles of track. 


Discussion. 


Mr. Robert McCulloch.—We have one piece of track 
which is 18 miles long, with cast-welded joints, most of 
it being of 60-ft. rails. We have not an ounce of copper 
nor a bond of any kind on the entire track. We have 
made tests of all sorts, with delicate instruments, graded 
to the thousandth part of a volt, tested as long and as 
short lengths as possible, sometimes a mile and sometimes 
a single joint, and have found in most instances that the 
carrying capacity of the joint was greater than that of the 
rail at any other place. We have found no necessity for 
bonding, our contact is perfect at the extreme ends of the 


rail; and I do not believe it is necessary to bond a 
welded track. The oldest joints we tested were about six 
or eight months old. 

Mr. Bowen.—For a small road it would be better to let 
the contractors repair any broken cast-welded joints. Fora 
large system it would probably be better to keep a 
cupola; you are always building more or less track and 
doing a considerable amount of repair work. A large 
system is generally building new track, and you could 
use a machine and make it pay for itself. The joints that 
failed, failed on account of contraction, due to very cold 
weather, in mid-winter. With the first cold snap, the con- 
traction of the rails pulled 154 joints apart. The joints 
were then repaired, and since then they have gone through 
the summer the same as the other joints. They were 
cast in mid-summer, during the night hours. When the 
joints do part, it is for two or three inches, so that you 
can see them readily. If there is any oxidation between 
the joint and the rail, I hardly imagine it would do any 
harm unless it was sufficient to loosen the cast-iron from 
the rail proper. In that case it would come apart 3 ins. 
In repairing a break with a space of 3 ins., we saw a 
piece of rail and put it in, and recast around the entire 
two joints. 

Mr. Goff.—I have in mind a track which was made up 
with cast joints in the winter, and in the summer time it 
seems to be out of line all the time. The car has a waving 
motion over the track. Do you have any trouble of this 
nature? 

Mr. Bowen.—That comes from the casting. You will 
find as you put your mold on to cast the joint that the 
rails have contact at the ball and not at the flange at 
all. If you are not careful the rail will go out and go up, 
on account of the majority of the iron being underneath 
the rail. The contraction in cooling will push it up and 
push it out. In order to prevent that we put a clamp on 
the rail when casting it and push it in 4 in. and down 4 
in. We like to cast at a temperature of between 40° 
and 50°. There were one or two cases of rails pulling 
apart. Instead of the fracture being just at the joints, it 
was some little distance back, probably where the differ- 
ence between the extreme heat and the ordinary tem- 
perature of the rail left a partial fracture. 

Mr. Littell.—We have no welded joints in Buffalo. We 
have the ordinary track laid with 9-in. rail, 94 lbs. per 
yd. Summer before last we put down some Q9-in. rail 
in hot weather, forcing the rails just as close as we could, 
leaving them uncovered over night. In the morning we 
drove the rails up as close as we could, and put them 
together with a 12-bolt splice bar, 1l-in. bolts. We got 
along very nicely for a time, but winter before last we 
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Fig. 9.—Track Indicator Diagrams, New Track. 


had one of the 380-ft. rails pull in two 18 ft. from the 
joint. 

Mr. Seely.—We have had 90-Ib. girder rails pull in two, 
on grade of about 5%. We have this occur every winter; 
the rails break right in the center. The joints are driven 
too close together. We also find that with the high carbon 
rails we are using it is almost impossible to cut them 
with the ordinary tools; we require special devices for 
sawing rails in two. In sawing rails, if you have to 
turn them over, they will crack all the way down the 
center, and we are compelled to handle them with the 
greatest care. 

Mr. McCormack.—Our company in Brooklyn put in 
2,000 cast-welded joints on the 94-lb. 9-in. girder rail, 
and out of that number there was only one which pulled 
the rail apart; the rail broke about 4 ins. from the end. 

Mr. Bowen.—We have 32,000 cast-welded joints, and 
pay the Falk Co. a royalty for each joint, 
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We give a considerable part of our space this 
week to the papers and discussions at the annual 
convention of the American Street Railway Asso- 
ciation, held at St. Louis last week. The Associa- 
tion is to be congratulated on the excellence of the 
papers which were read at St. Louis, which seem 
to us to be distinctly superior as a whole to those 
which have been read at any preceding convention 
of this Association. The progress and changes in 
electric railway engineering have been so rapid in 
every department during the few years since the 
electric railway came into general use that it re- 
quires vigilance to keep pace with them. Existing 
literature on electric railway engineering that is 
of real value to the engineer engaged in actual 
practice is far from abundant. We believe, there- 
fore, that the papers in this issue on overhead 
work, power-plant design, and especially the nota- 
ble features of track construction, will be ap- 
preciated by our readers. 


————— 


In the October advance sheets of “Consular Re- 
ports,” Commercial Agent H. CG. Carpenter, of 
Furth, Germany, gives some very sensible advice 
to American manufacturers seeking a broader 
market for their goods. He tells them that there 1s 
such a market in Germany; but it can not be se- 
cured by sending catalogues, circulars and other 
advertising matter to U. S. Consuls abroad under 
the expectation that these officials will act as their 
agents. Mr. Carpenter says that the leading in- 
dustry about Furth is the manufacture of look- 
ing-glass plate, and over $1,000,000 worth of this 
product is annually exported to the United States, 
But the German manufacturer goes after his mar- 
ket, exhibits his goods, in person or through trusty 
agents, and by this personal and persistent effort 
he sells his manufactures. It is pointed out that 
this rule would work both ways, and Mr. Car- 
penter shows that there is a fruitful field in Ger- 
many for the American manufacturer who will 
more closely follow German methods in the de- 
velopment of foreign trade. In the line of furni- 
ture particularly, there is abundant room for the 
sale of the well-made solid wood furniture that the 
United States produces so cheaply. Mr. Carpenter 
paid $150 for a German dining set, of pine, thinly 


veneered with a poor quality of oak, which split 
so badly in six weeks that it had to be repaired. 
A finer and more durable set could have been pur- 
chased in this country for $60. He says that every 
piece of furniture made in Germany, even down to 
the plainest, costs from two to three times the 
price of a better article made in the United States. 
Farming implements and machinery, house build- 
ing machinery, boots and shoes are all referred to 
as products for which Americans could surely find 
a market in Germany. But the goods themselves 
must be shown to the Germans, agencies must be 
established and the American dealer must “hustle 
for business,’ to use the expressive remark of Mr. 
Carpenter. The German leaves the home market 
to regulate itself while he personally seeks the 
markets of the world; and we must do the same 
to extend trade beyond our own boundaries. 
ja Se 

The well-known firm of Yarrow & Co., of Lon- 
don, builders of steam yachts and torpedo boats, 
are said to be considering the establishment of a 
new works on the Continent with a view, if the re- 
sult be as satisfactory as is anticipated, of closing 
their English yard. ‘‘Engineering,” of Sept. 25, 
devotes its leading editorial to the subject. The 
principal reason given is that ‘foreign countries 
evidently offer to an astute and successful English 
manufacturer better opportunities of conducting 
his business than does his own land.’ Mr, Yar- 
row, it is stated, formed one of the party of the 
Institution of Naval Architects who last spring 
paid a visit to Germany and inspected many of 
the shipyards there. ‘“‘Not a few of the members,” 
says ‘‘Engineering,” “came back with the unhappy 
conviction that they would like to exchange yards 
with at least one they saw during their travels, 
and that if British builders were to maintain their 
supremacy they must scrap a good deal of their 
plant and spend thousands of pounds on new ma- 
chinery.” The chief advantages in favor of a lo- 
cation in Germany as compared with England, 
are, apparently, the greater cheapness of labor and 
the greater freedom from obstruction by the action 


of labor unions. 


Sl 
SPECIFICATIONS FOR WATER-TUBE BOILERS. 
The city of St. Louis recently advertised for 


cay 


bids for eight water tube boilers for its No. 5 
pumping station, at Baden, and the result of the 
bidding shows some remarkable features which 
we deem worthy of comment. From the printed 
specifications issued by the Water Commissioner, 
upon which bids were asked, we extract the fol- 
lowing: 

1. The work to be done consists in furnishing designs 
and plans, materials, tools and labor and building, trans- 
porting and erecting complete in place in the boiler house 
at High Service Pumping Station No. 8, Baden, eight 
boilers with furnaces, settings, valves, gages, breeching 
and smoke flue to core of stack. 

2. The contractor shall submit, with his bid, evidence 
in writing, satisfactory to the Board of Public Improve- 
ments, of having obtained with boilers similar to those 


proposed to be furnished under this contract, an_ effi- 
ciency with common Illinois coal of not less than 65%. 


Design. 

3. The boilers shall be of the water tube type, having 
straight tubes, removable from the front and accessible 
and open at both ends, and no tube shall make a greater 
angle than 45° with the horizontal, except front and rear 
connecting pipes between drums and headers. No stays 
or obstructions of any kind shall be placed inside the 
water tubes.° 

The boilers shall be designed and built with special 
reference to the easy removal of the tubes and access for 
repairing and cleaning all external and internal surfaces. 
No part of the boilers or fittings shall extend more than 
21 ft. above the boiler room floor. 

The furnaces shall be designed to develop the specified 
capacity of the boilers, without producing smoke, when 
burning common Southern Illinois coal, and shall have 
ample combustion chambers. 

Furnaces using steam jets in the fire box or com- 
bustion chamber, will not be permitted. Mechanical 
stokers, or furnaces operated by means of a secondary 
engine, will be tested to ascertain the amount of steam 
thus used, and this amount of steam will be charged 
against the boilers in determining the capacity and 
efficiency. 

4. The boilers to be designed for the natural draft of 
the smoke-stack now under contract, and shown on plans 
on file in the office of the Water Commissioner. 

5. The boilers shall be designed for a working steam 
pressure of 150 lbs. per sq. in., with a factor of safety of 
five on minimum sections. 

6. Each boiler shall have an evaporative capacity of 9,- 
000 Ibs. of water per hour from a temperature of 100° F. 
into dry steam at 70 Ibs. gage pressure, or the equivalent 
of this capacity. 

7. The boilers shall be set in four independent batteries 
having passage-ways of about 6 ft. in width 
them. Each boiler to be provided with walls, settings, 
valves, gages, smoke-breeching and dampers necessary 
for operating or repairing it independent of the other 
boilers in the house, 


between ~ 


The clauses of the specification following those 
above quoted relate to fire-fronts, dampers, 
valves, steel for drums, settings, tools, quality of 
material, workmanship, foundations, etc. ‘These 
clauses number 44 in all, and are given in consid- 
erable detail, but they contain no requirement 
especially difficult to fulfill. After these are the 
following: i 


Test for Capacity, Efficiency and Smoke Record. 


The boilers shall be tested for capacity and efficiency 
by the Water Commissioner. ; 
be tested at a time as may be directed. All boilers under 
fire in the house shall be tested. : 

The contractor shall furnish firemen at his own ex- 
pense during all tests, and shall be given opportunity to 
make preliminary trials before submitting the boilers for 
formal tests. * 


The coal burned during the official tests shall be Mt. ; 


Olive lllinois coal, having a calorific value of 11,000 B. 
T. U. per lb., furnished by the city of St. Louis, and de- 
livered to the contractor in the coal house. Contractor 
will be allowed to pick, air-dry or fork coal if he so 
desires. 

Coal will be sampled and weighed as it comes into the 
boiler room. Calorific value of coal shall be determined 
with a Thompson calorimeter, with no correction for 
moisture. 

No allowance shall be made for unconsumed carbon in 
ashes, nor for temperature of air entering furnace, 

During the preliminary testing of the boilers by the 
contractor, observations on smoke will be made, and until 
the record thus obtained is satisfactory to the Water 
Commissioner, the contract tests for capacity and effi- 
ciency shall not be made. 


Repairs. 


One year after the test for efliciency, and before the 
final estimate has been given, the Water Commissioner 
will make an examination of the boilers and furnaces and 
any part or detail found to be defective or injured through 
bad material or faulty design, shall be replaced by the 
contractor at his own cost and expense, to the complete 
satisfaction of the Water Commissioner. 


Then follow stipulations in regard to time of 
completing the work, agreement that the con- 
tractor will not sublet the work, and that he will 
protect the city from demands for patent royal- 
ties, damage suits, etc. The guarantees of capac- 
ity and efficiency and the premium and penalty 
clauses are as follows: 


The party of the first part shall further agree that each 
boiler furnished under this contract shall have an evap- 
orative capacity of 9,000 lbs. of water from a temperature 
of 100° F., to steam at 70 lbs. gage pressure. in one 
hour, or the equivalent of this capacity. Steam generated 
under the above conditions shall not contain more than 
¥% of 1% of moisture. The capacity to be determined by 
the Water Commissioner. 

The party of the first part hereby agrees that the boilers 
furnished under this contract shall attajn, during a test 
of 24 hours or more, an efficiency of 70%; i. e., they shall 
utilize in heating and evaporating water, 70% of the total 
heat units contained in the coal as determined with the 
Thompson calorimeter. 

The party of the first part further agrees that in case 
either of the eight boilers fails to attain an efficiency of 
70% during the efficiency test he will pay to the party of 
the second part, as an agreed measure of damages for 
lack of efficiency, an amount to be determined in the 
ratio of $500 for each per cent. which the efficiency of 
each boiler falls below 70%. 

In case any boiler, during the efficiency test, exceeds an 
efficiency of 70%, the party of the second part agrees to 
pay the party of the first part, as compensation for the 
superior efficiency of the boilers, an amount to be de- 
termined in the ratio of $250 for each per cent. which the 
efficiency of each boiler exceeds 70%. 


The eight-hour labor ordinance of the city of St. 
Louis, approved Dec. 22, 1891, is then made part 
of the contract, as follows: 


All contracts heréafter entered into where the city of 
St. Louis is a party, for the doing of any kind of work 
or labor for the city of St. Louis, including work on 
all public buildings, works and enterprises, shall contain 
the following terms and conditions: (a) That the men, 
persons or laborers who may be employed in the doing, 
prosecuting or accomplishment of such work done by the 
contractor with the city of St. Louis, or any one under 
him, or any person controlling the said men, persons or 
laborers, shall not be required to work more than eight 
hours per day; (b) That in case of the violation of 
such provisions of such contracts, the Mayor shall imme- 
diately declare such contracts cancelled and forfeited, 
arc the work being done under such contracts shall be 
relet in the manner provided for the letting of such 
work, and such contractor shall thereafter be ineligible 
to bid upon such work under such reletting, and the dif- 
ference in the cost of doing such work under such con- 
tract so cancelled and forfeited, and under such reletting, 


shall be sued for on the bond of such contractor so vio- — 


lating such contract. ‘ 


It will be observed that there is not a word in 
the specifications concerning the size of the boil- 
ers or furnaces, the areas of grate and heating 
surface, nor the dimensions of any of the parts. 
Instead of specifying how large a boiler and how 
large a furnace is desired, the specification merely 
states that each boiler shall have an evaporative 
capacity of 9,000 lbs. of water per hour from feed 
water at 100°F. into steam at 70 lbs. pressure, 
that the furnaces shall be designed to develop the 
specified capacity of the boilers without producing 


smoke, and shall have ‘‘ample’’ combustion echam- 


bers, and that during a test they shall utilize 70% 


of the heat units contained in the coal, as deter-- 


mined by a Thompson calorimeter, 


One or more boilers shall 


pee 


targets 
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The result of the advertising for bids was that 
only four bids were received, as follows: 


Water Department, Letting No. 5034, Sept. 8, 1896. 
Abstract of Proposals for Eight Water Tube Boilers 
at Baden: 


Heine Safety Boiler Co., St. Louis, Mo.......... $24,950 
John O’Brien Boiler Works Co., St. Louis, Mo.... 22,360 
Geary Water Tube Boiler Co., Oil City, Pa........ 50,000 


Abendroth & Root Mfg. Co., New York city...... 52,000 


With the bids there was received a protest from 
the Heine Safety Boiler Co., dated Sept. 8, stat- 
ing that it had reasons for believing that the boiler 
tendered by the John O’Brien Boiler Works Co. 
were “to all intents and purposes Heine Safety 
Boilers, and as such directly infringe our pat- 
ents.” 

In response to this the O’Brien company filed, on 
Sept. 10, an opinion by Knight Bros., patent 
attorneys, dated Nov. 25, 1895, to the effect that 
a boiler made according to a certain. blue print 
furnished by the O’Brien company could be built 
without infringing any one of three Heine 
patents, because all the patents had expired. The 
Heine company then, on Sept. 12, wrote a letter to 
the Water Commissioners, in which they say: 


We have two suits against the city of St. Louis con- 
nected with its use of the Geary boiler. The more im- 
portant one and the one which will chiefly warrant the 
consideration of your Board is that one which is brought 
upon our patent No. 529,741, issued on Noy. 27, 1894, 
to E. D. Meier, and by him duly assigned to this com- 
pany. 

Mr. M. L. Holman, M. Am. Soc. C. E., Water 
Commissioner of the city, to whom we are in- 
debted for copies of the specifications and of the 
correspondence relating to the Heine company’s 
protest, now writes us: 

As the city desires to purchase boilers and not law suits 
all bids were rejected. The department is now at work 


on plans and specifications for boilers preparatory to a 
new letting. 


Mr. Holman also furnishes us the accompany- 
ing table, which he says contains all the data 
which could be obtained from the drawings and 
descripticns submitted with the bids: 


bid; but, according to the dimensions of the thing 
offered, the O’Brien company’s bid would have 
been by far the lowest, because for a little more 
money it offered boilers 487% larger. No such 
question arose, however, for the O’Brien company 
not only offered boilers 48% larger, but its price 
for them was $2,650 less, or 10144% lower than the 
Heine bid. 

The element of guesswork appears to have been 
an important one in the calculations of one, if not 
of both, of these bidders, for, having the same 
performance to guarantee, one bidder offers 6.94 
sq. ft. of heating surface per HP., and the other 
10.27. Dividing the 9,000 Ibs. of water to be evap- 
orated per hour by the area of heating surface 
offered,one bidder expects to evaporate 4.93 Ibs. of 
water per sq. ft. of heating surface and the other 
only 3.14 lbs., although the second provides 25% 
more grate surface, which should be capable of 
burning, with equal economy, 25% more fuel. The 
horse-power of each boiler (30 Ibs. of water from 
100° F. to 70 lbs. pressure being taken as a horse 
power), is 300 in both cases, or 2,400 HP. for the 
eight boilers. One bidder offers his boilers at 
$10.40 and the other at $9.29 per HP., both very 
low figures for water-tube boilers, including set- 
tings. Figuring the price per square ft. of heat- 
ing surface, one bidder offers 16,677 sq. ft. for 
$24,950, or $1.50 per sq. ft., while the other offers 
24,668 sq. ft. for $22,800, or $0.90 per sq. ft. The 
other two bidders, whose bids do not give the di- 
mensions of their boilers bid, respectively, $21.67 
and $20.88 per HP., or more than double the fig- 
ures named by either of the two lower bidders. 

Perhaps the premium and penalty clauses of the 
specifications, in connection with the element of 
guesswork, had something to do with the fixing 
of prices by the several bidders. The penalty is 
$500 for each per cent. which the efficiency of each 
boiler falls below 70%, and the premium is $250 
for each per cent. which the efficiency of each 


Data on Boilers for High-Service Pumping Station No. 3, Baden, Compiled from Drawings Submitted with the 
Several Bids. 


Grate surface: 


PGT cie isle slolticislu ce cee cesacevss tosses ccsce sq. ft. 
UME Tatas rele le Cee alt sake eves Rohetas tateetala = Seine CEeh tt 
Per HP. (upper) ..... « ROD RERE, plce ere ode 

Heating surface: 
MP eer e ct loci cas ese Ue cticccccecssesce Saae 
(Shell and header) .......ccceccceeessecees Srp £6 
MMPROD MO errata (0 csF «eke n a ope (oje..0!s;.0,0\aa,94)\a)0\\n/ oieiia loie'ey « ee 


Super-heating surface ........+seeeeseecseeeee 
Heating surface per HP............seseeeeeees 
PEBADTGEDECE, occic s leciccieciciews coer e cece ccsoncs cu. ft. 
SPORE DECE Gptajnlcfers Sisiciarsieein.sie) = \sie\kislarey a)oiels eaie'o ss 


Number of tubes ....... Sens SSRs 


MPUER GIAMCLtEr 22... ec tc ee cette tee tee cees ins 
Mubes, length 6.26... ccc tee eee e cece cee es aces ft. 
Shell, diameter .....--.--.00 seeceseeeseereere ins. 
PRET TGT ELT 6 6.0. oas oon 0s.0re 20 0180. .0.0,imswi6ie'0)8, 910 21919) 6 9 008. 0. 


Ratio, heating surface to grate surface 
Ratio, air space to grate surface 
Area of single opening to flue .........-++-++++ sq. ft. 
Area of opening to stack fr. flue .........----- 
Hight water tube boilers, complete) 


Heine. 


Root. Geary. O’Brien. 
37.125 Not shown. Not shown. 46.25 
40.55 ss 5 4 aS 50.875 
1256 : Fe Me + 154 
1,822.1 se *s ss ss 2,863. 
155.7! é ae 110.6 
106.9% $ a ss mt 109.9 
None. . . None. None 
6.941 sg Not shown. 10.27 
117.1 “ *§ ge “ 238.1? 
323.1 a6 s¢ s Hi 523.8 
115. Le aS {t . tale 
3%! Brae elat vies oe ¥ 3441 
1645 18 fe ff 16. 
48, Not shown. 48} 36.1 
18 ft. 6 ins.t Bis = 22 ft. 19 ft. 3 ins. 
56.2 to 14 af bs Not shown. 66.7 to 11 
2.89** 1 ae ae “ea oe 1.99** 7 
11.8 12.5 6.18 Not shown. 
45, 90. 50. eek 
$24,950 $52,000 $50,000 $22,300 


1[hese figures are scaled from the drawings—all others are taken from dimension figures. 
2Steam space given for the O’Brien boiler includes a steam-drum 30 ins. diameter x 7 ft. long. 


From the above table it will be seen that two 
of the four bidders did not furnish with their 
bids the dimensions of the boilers and furnaces, 
upon which they bid, and from the specifications 
of the Water Commissioner it does not appear 
that there was any necessity for the other two 
bidders to give the dimensions of their boilers. 
From the figures given by these two bidders, how- 
ever, we are enabled to form an idea of what they 
proposed to furnish. According to these figures 
both of these bidders intended to furnish a double 
grate, consisting of upper and lower portions, 
probably the Hawley down-draft furnace. The 
O’Brien company offered 24.6% more upper grate, 
25.4% more lower grate, 48.7% greater number of 
water tubes, and 47.9% greater extent of heating 
surface than the Heine Co. The O’Brien and the 
Heine boilers being practically of the same type, 
as stated in the Heine protest, and the rating of 
boilers of the same type being proportional to 
their heating surface, it appears that the O’Brien 
company offered about 48% more boiler than the 
Heine company. If the O’Brien company’s price 
had been a little more than the Heine company’s 
it would have been an interesting problem to de- 
termine which was the lowest bid. 

According to the letter of the specifications, had 
the Heine boilers been offered at the lowest price, 
the Heine company’s would haye been the lowest 


boiler exceeds 70%. For the eight boilers one per 
cent. falling off from an efficiency of 70% would 
mean a penalty of $4,000, and one per cent. ex- 
cess of 70% would mean a premium of $2,000. One 
bidder might reason as follows: ‘‘The fair price 
for my boilers is $30,000, but as water tube boilers 
with Illincis coal, the coal being tested with the 
Thompson calorimeter, have in some tests shown 
75% efficiency, I can obtain $10,000 premium, 
and therefore I can afford to bid as low as $20,- 
000, but will put on a few thousand more to cover 
the risk.” Another bidder might reason thus: 
“While water-tube boilers have shown 75% ef- 
ficiency, both Illinois coal and Thompson calori- 
meters are apt to be very erratic, and there is 
always a likelihood of slight differences of con- 
dition making a variation of several per cent. in 
a boiler test. I had better not be too confident 
that I can obtain 70% efficiency, but will assume 
oaly 65% ag a fair margin. The fair price of my 
boiler is $30,000, but 5% falling off in efficiency 
wonld subject me to a forfeiture of $20,000, so, to 
Le saie, 1 must bid $50,000.” 

Another remarkable thing about these bids is 
that only four bidders of water-tube boilers are 
represented. The specifications exclude those 
forms of water-tube boilers in which the tubes are 
not straight, or in which the tubes are at a greater 
angle than 45° with the horizontal, but they ap- 


pear to be sufficiently wide to allow bids from the 
builders of the Babcock & Wilcox; Cahall (hori- 
zontal); Edgemoor; Gill; Campbell & Zell; Na- 
tional and Standard boilers, and since a water- 
tube boiler may be built under the specifications 
without infringing any unexpired patents, it would 
appear that they might be met by any boiler 
maker who has the proper facilities for manufac- 
turing a water-tube boiler. 

There is no mysterious property in any one of 
the several makes of water-tube boiler of the 
common form, in which the tubes are straight 
and inclined at an angle of less than 45° to the 
horizontal, when of approximately the same di- 
mensions of heating and grate surface, supplied 
with the same kind of furnace, say, the Hawléy 
down-draft, and using the same coal, which 
should cause one to give any higher efficiency than 
another. Differences in the apparent efficiences 
are undoubtedly obtained when the dimensions 
are different, and when there are differences in 
the furnaces, in the coal, in the calorimeter by 
which the coal is tested, in the fireman, and in 
accidental conditions of the test, such as thickness 
ot bec of coal carried and force of the draft. But 
none of these difference are due to the type of 
boiler, and none of them would seem to justify 
the inclusion in specifications of premiums and 
penalties based upon “‘efficiencies’’ which are cal- 
culated from tests of a few grains of coal in an 
imperfect calorimeter, and the exclusion of what 
should be the most important feature in a moiler 
specification, the dimensions of the heating and 
grate surface. 

In saying this, we by no means wish to be 
understood as condemning the premium and pen- 
alty feature in specifications in general. On the 
contrary, we have in the past advocated this feat- 
ure in specifications as eminently calculated to 
stimulate good work on the part of the contractors, 
and at the same time avoid any difficulty or liti- 
gation in case the completed work does not fulfil 
the contract guarantee. But where a performance 
is specified in a contract and premiums and pen- 
alties are fixed for exceeding or falling below it, 
that performance should actually indicate the 
value that the contractor is giving and the pur- 
chaser is receiving. The performance of a boiler 
based on the per cent. of calorific value in the coal 
burned in its furnaces which is used in making 
steam, is subject to such large percentages of error 
in its determination that it does not fulfil this 
requirement, as we showed in our issue of June al 
1896. The result of the bidding at St. Louis seems 
to fully justify what we then said. 

According to the letter of Mr. Holman, already 
mentioned, it appears that the Water Depart- 
inent has learned a lesson from the results of the 
bids on these boilers, and instead of re-advertis- 
ing for boilers on the same specifications, it is 
preparing plans as well as specifications prepara- 
tory to a new letting. If the plans are to be of a 
general character, showing the more important 
dimensions, but leaving particular details of con- 
nections of parts, etc., open for each manufacturer 
to bid upon those for which he has patterns and 
tools, well enough, but if the plans show details 
for which new patterns will have to be made or 
which can be made only by one or two builders, 
on account of patent restrictions, then we fear 
the Department will go to the opposite extreme 
from that of the first specifications, and by limit- 
ing the number of possible bidders prevent the 
city from obtaining low bids. In any event the 
results of the second letting will no doubt show 
a great contrast with those of the first, and one 
which should make an interesting chapter in the 
history of engineering specifications. 


- 


LETTERS TO THE EDITOR. 


A New Mississippi River Dredge. 


Correction. 


Sir: We note in your usually accurate journal that the 
capacity of the dredge we are building for the Mississippi 
River Commission is only ‘‘800 cu. yds. per month.’”’ As 
that is the minimum capacity per hour, the discrepancy 
is startling. In general we may state that it is a machine 
of just about one-half the intended capacity of the enor- 
mous dredge ‘‘Beta,’’ whose design and performance were 
noticed at length in your columns some months ago, and 
the capacity of 800 cu. yds. per hour will probably be 
largely exceeded, One special feature of the design is 


282 


ENGINEERING NEWS, 


Vol. XXAVI. No. 18 


that it is so far different from all usual arrangements of 
suction dredges with mechanical excavators as to be en- 
tirely outside cf the principles claimed by A. B. Bowers 
as his invention. Yours truly, 
New York Dredging Co., 
By H. S. Wood, Engineer. 
World Building, New York City, Oct. 283, 1896. 


The Cement for the Melan Bridge at Topeka, Kans. 


Sir: In view of the discussion created by the specifica- 
tions for the Portland cement for the large Melan arch 
bridge over the Kaw River, at Topeka, Kansas, the in- 
formation in the fourth of the ‘‘Industrial Notes,” on p. 
131 of the issue of Engineering News of Oct. 15, 1896, 
may be misleading. Aalborg Portland cement has been 
chosen under the specifications alluded to, for all parts of 
the work in which Portland cement will be used, and much 
of the 5,600 barrels required is now on the ground. 

Yours very truly, 
Geo. M. Newcomer, 
Agent Aalborg Portland Cement Works. 

66 Maiden Lane, New York city, Oct. 26, 1896. 


(In the “Industrial Note’ referred to it was 
stated that the Diamond brand of cement will be 
used. This is a natural cement, and according to 
the specifications published in our issue of April 2 
1896, this cement may be used in the foundation 
up to a level 1 ft. below low water mark. For all 
other parts of the work Portland cement will be 
used, and the very rigid specifications for it were 
discussed in our issue of May 7.—Ed.) 


2/02 


Noisy Brick Pavements. 


Sir: In your issue of Oct. 15 I noticed an article asking 
for possible explanations of the cause of the noise pro- 
duced by the passage of vehicles over the brick pavement 
on McDonough St., Brooklyn. I think that you will find 
upon inquiry that the joints between the bricks in this 
pavement are filled with cement instead of sand or pitch. 
I have, as Borough Engineer, at Plymouth, Susquehanna 
Co., Pa., had a similar experience with a piece of brick 
pavement, in which the joints between the bricks for half 
the length of the street were filled with pitch. The 
joints between the bricks for the remainder of the street 
were filled with neat Portland cement. I have often no- 
ticed that a vehicle passing along the street would make 
considerable more noise in passing over that portion of 
the street that was cemented than it did in passing over 
that portion with pitch joints. I also know of a piece of 
pavement in a neighboring city where the joints between 
the bricks were cemented with like results. 

Respectfully yours, Edward H. Post. 

Wilkes-Barre, Pa., Oct. 21, 1896. 

(Since making the query referred to we note a 
similar explanation from Mr. H. Adam, Engineer 
of the Board of Street Commissioners, of Newark, 
N. J. In this case the rumbling noise occurred in 
brick pavements with grout filling, and not on 
pavements with sand filling between the bricks, 
Mr. Adam was disposed to ascribe the cause of the 
noise to the slight lifting of the whole pavement 
from its foundation, by expansion. At the same 
meeting of the American Society of Municipal 
Improvements, Mr. N. P. Lewis refers to the ex- 
perience in Brooklyn, and attributes the cause to 
the thawing out of the sand cushion, the bricks 
having been laid in cold weather. This thawing 
action left voids under the pavement, which would 
naturally increase the reverberatory effect. As the 
general experience points to the fact that the 
noise is much less when the joints are filled with 
sand or pitch, another explanation might be of- 
fered. The use of cement grout practically makes 
the covering of the street surface a monolithic 
sheet, fairly well adapted for the transmission of 
vibrations from traffic and the accumulative effect 
of sound waves. The use of sand or pitch in the 
joints acts as a deadener to the sound waves origi- 
nating in any one brick, and consequently some 
considerable portion of the sound is absorbed or 


lost, and the resultant noise is decreased.—Ed.) 
Fixe A PERMANENT STREET RAILWAY TRACK. 
: In discussing editorially “The Street Railway 
[ Track of the Future,” in our issue of Oct. 15, we 
called attention to the anomaly which at present 
prevails in street railway construction of placing 
a mass of perishable timber beneath the pavement 
and at the same time using lavishly concrete fill- 
between, around or under the 
ing to the fancy of the engineer. 
Since the publication of that article we have 
been favored by Mr. Geo, L, Wilson, M. Am, Soc. 


———__—_———— 


ing, ties, accord- 


Cc. E., with drawings of a method of permanent 
track construction which has been adopted the 
past season by the Twin City Rapid Transit Co., 
operating all the street-car lines of St. Paul and 
Minneapolis. We print Mr. Wilson’s letter with 
the accompanying plans as follows: 


Sir: The subject of street railway track is one of vital 
interest te all engineers connected with the maintenance 
of city streets as well as to the street railway companies 
themselves. As a method of permanent track construc- 
tion has been adopted, the past season, by the Twin City 
Rapid Transit Co., that promises to solve the problem as 
outlined in your editorial of Oct. 15, I send you the ac- 
companying plans, thinking they will prove of interest 
to engineers engaged in municipal work. 

The accompanying drawing is a partial cross-section of 
an asphalt paved street, with tho track construction shewn 
in detail. The rails are laid and brought to grade and line 
while supported on temporary wooden ties. As the work 
progresses, after the spaces between the cross ties and 
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is important, it is far more important that every machine 
shall be so designed as to insure absolutely reliable serv- 


ice and reduce the liability to break-downs to a minimum, — 


Location. 


A large power house should be placed on a railway 
track so that coal may be cheaply delivered, and it is also 
desirable that the location should be where condensing 


gl 


ae le 


engines may be used, unless the conditions will warrant — 


the use of self-cooling condensers. If a location fulfilling 
these conditions may be found somewhere near the elec- 
trical center of distribution it is an ideal spot for a power 


house, but if in order to secure coal and water it must — 


be moved from this point, it should, if possible, be moved 
in the direction of future extensions of the street rail- 
roads. The only excuse for not locating on a steam rail- 
way is where the interest on the cost of copper feeders 


running from the steam railroad tracks to the center of © 
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PLAN AND SECTION OF PERMANENT STREET RAILWAY TRACK CONSTRUCTION, ADOPTED BY THE Tw 
CITY RAPID TRANSIT CO. 


under the rails are concreted, the ties are removed and all 
holes are filled with concrete. The granite blocks along the 
track are set in place and then left from 10 to 14 days for 
the cement to thoroughly set, after which the asphalt sur- 
face is laid in the usual manner and traffic is resumed. 
It is an important matter in this construction that suffi- 
cient time be given for the concrete to harden before the 
track is put in service. 

The rail used with this construction is a T-rail, weigh- 
ing 80 lbs. per yd., with a height of 5 ins. and a 5-in. 
base. The top corner of the head has a radius of 5-16-in. 
This rail gives good results for a T-rail, except that the 
depth is not sufficient to allow a proper depth of granite 
blocks. With a depth of 7 ins. much better results would 
be obtained in the writer’s opinion. The rails are laid 
in 60 ft. lengths on tangents and 30 ft. on curves. All 
joints are cast welded. 

About six miles of track have been laid the present sea- 
son, with this construction, by the company referred to, 
and it is believed that the work will prove a success. For 
the concrete beam under the rails, Portland cement is 
used and natural cement for the balance of the work. 

We trust that all our readers in any way inter- 
ested in street railway track construction will 
give this design the study it deserves. We have 
seen no more intelligent attempt anywhere to solve 
the problem of street railway track construction, 
and the results of experience with it will be await- 
ed with much interest. 

A comparison of this track with the very expen- 
sive track of the Chicago City Ry. Co., illustrated 
and described by its Superintendent on another 
page of this issue, gives rise to many interesting 
questions. We are without figures as to the cost 
of the Twin City construction, but we should judge 
it to be considerably cheaper than the Chicago 
construction. The former employs a considerably 
lighter rail, and one which can be bought for con- 
siderably less per ton than the girder rail with 
tram-head used on the Chicago City Ry. It dis- 
penses entirely with ties, and with wooden con- 
struction of every sort. As for the relative dura- 
bility of the two, there is nothing in the Twin City 
construction to wear but the rail, there is nothing 
perishable underneath to decay, and if the founda- 
tion is solid there appears to be no chance for the 
track to get out of surface, while the paving holds 
it absolutely in line. A comparison of the cross- 
sections will show that a T-rail laid in this way is 
actually less obstruction in the street than the gir- 
der rail with its broad head. 

We cannot leave this subject without calling at- 
tention to the astonishing feature of the laying 
of hemlock boards underneath the pavement on 
the Chicago City Ry. tracks. This sort of paving 
construction by municipalities was given a black 
eye long ago; and it is surprising to see a street 
railway company building track at a cost of $25,- 
000 per mile, and laying hemlock boards as a pav- 
ing foundation between the rails. 

Or ce 
THE MODERN STREET RAILWAY POWER HOUSE.* 
By Richard McCullough.+ 


The cost of power on a large road is only about 10% 
of the total operating expenses, hence while fuel economy 


eA bstract of a paper read before the St. Louis Conven- 
tion of the American Street Railway Association. 

Electrician of the Cass Ave, & Fair Grounds Ry. Co., 
St. Louis, Mo. 


distribution would greatly exceed the cost of hauling of 
coal in wagons. 
Building. 


There is no reason why anything combustible should 
enter into the construction of a power house. The walls 
may be brick, the roof of slate, tile or iron, and the floors 
of concrete or iron. This obviates the necessity of carry- 
ing insurance, the saving of which will in a few years 
pay the extra first cost. In erecting the building it is 
advisable to decide first on the style, size and arrange- 
ment of the machinery so that no part of the building 
will interfere with the proper repairs, renewals and in- 
spection of the apparatus. It is a common oversight for 
railway companies to let the contract for the erection of 
the power house building, and then find themselves 
hampered in the use of some particularly desirable form 
of apparatus by the shape or contracted area of their 
buildings. 

Steam Generating Apparatus. 


The proper fuel to use is that which will evaporate the 
greatest quantity of water per dollar’s worth of fuel. It 
does not pay to burn too poor a quality of fuel, however, 
because slack containing a great quantity of ash and 
sulphur will cake and clinker on the grate bars, 
make a great deal of work for the firemen, and 
much ash to be removed. In cities where several com- 
peting grades of coal come to market, it would probably 
pay to have expert tests made to determine what grade of 
cecal or what mixture is most economical for the work. 
In power houses handling large quantities of coal, where 
the coal is all delivered at the same place, as by rail or 
boat, the installation of coal and ash handling machinery 
will generally pay. The advantage of this form of ap- 
paratus is its saving in labor, and its disadvantages are 
its great first cost, its expensive maintenance and the fact 
that it is desirable for the best service that the coal should 
be fairly uniform in size, which is a requirement not al- 
ways easily fulfilled. 

In the East the use of mechanical stokers has grown to 
such an extent that no large power house is considered 
complete without them. In most of the Western cities, 
however, and especially in St. Louis, the mechanical 
stoker has not been a success.* 

Boilers may be divided into two general classes, fire 
tube and water tube. In most of the more recent power 
houses, some form of water tube boiler has been adopted, 
as this type possesses some marked advantages over the 
fire tube. They are non-explosive, they may be operated 
at a higher pressure and consequently are more suitable 
for use with compound engines, they have a large heat- 
ing surface and are quick to respond to calls for power, 
they occupy less floor space and are usually more in- 
telligently designed than the other class. On the other 
hand, their first cost is greater, there is a greater number 
of joints to be looked after and the cleaning is more 
difficult, especially in those forms which use a curved 
tube. It has usually been considered that the efficiency 
of water tube boilers was much higher than the fire tube, 
but there is now a form of fire tube boiler being made 
consisting of a shell of large diameter and extra length, 
containing a large number of flues, which approaches the 
water tube boiler very closely in efficiency. The high 
efficiencies obtained in boiler tests are seldom reached 
in actual practice as they usually result not so much from 
excellence of design in’ the boiler itself as from careful 
and intelligent firing during the test. 


*Recent information we have received from St. Louis 
contradicts this statement,—lHd, Eng. News, 
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The usual methods employed in heating the feed water 
are, first by the heat of the exhaust steam, and second 
by the heat of the escaping flue gases. There are numer- 
ous devices for utilizing the heat of exhaust steam, either 
by passing the exhaust through a number of pipes sur- 
rounded by the feed water, or by spraying the feed water 
across an opening through which the exhaust steam is 
admitted. Most of these devices are very simple in their 
construction. Care should be taken that the opening for 
the exhaust steam is neyer contracted, so that any possi- 
ble back pressure on the engine is avoided. 

The method of heating feed water by the heat of the 
escaping flue gases has been applied in apparatus under 
the general name of economizers. In the use of any de- 
vice in which feed water is heated by the flue gases, care 
should be taken that the escaping gases will still retain 
sufficient heat for the maintenance of the necessary draft 
after part of their heat is taken from them by the feed 
water. In the case of power houses using natural draft, 
economizers should not be used where the draft is not 
alreedy sufficiently strong, or is just barely strong enough 
for the work to be done. There are in operation, however, 
many plants using natural draft, discharging flue gases 
at a very high temperature, much higher than is neces- 
sary to maintain the required draft. Economizers used in 
such cases would result in a marked gain in economy. 

Whatever system of heating feed water is used, the ap- 
puratus should be made abundantly large for the work 
to be done; first, that the water should pass through 
sluwly and receive the full benefit of its contact with the 
heeted gas or steam; second, that a large store of water 
may be kept on hand, which is of great service in case of 
a sudden demand on the boilers; and third, that the feed 
water heating apparatus may act as a water purifier. 

With condensing plants the waste from the condensers 
is never at a greater temperature than 100° F., and if 
hot feed water is desired, the use of an economizer be- 
comes almost a matter of necessity as the water from the 
pumps and the other non-condensing machinery would 
not have sufficient effect in heating the feed water of a 
large plant. 

Several of the large power houses built during the last 
few years have abandoned the use of stacks for pro- 
ducing draft, and are operating by means of an induced 
draft produced by fans placed in the flue or short stack. 
In this case the stack is just high enough to clear the 
roof. This system has many advantages. First, there are 
no stacks to blow down or fall down, and this point is 
of special importance in a region subject to tornadoes. 
The second and most important advantage, however, is 
the absolute control which it affords in governing the 
fires, and this point will appeal especially to those power 
houses subject to sudden and rapidly changing loads. As 
an illustrationof this maybe cited the power house recent- 
ly erected to operate the Baltimore Tunnel Road. A great 
part of the time there is no load on the power house as 
it is only operated when there is a freight train to be 
hauled through the tunnel. The manner in which the 
load is handled is as follows: The boiler room is sup- 
plied with blowers in place of stacks, and a slow fire is 
kept constantly under each boiler. When a telegram is 
received that a freight train is approaching, the blower 
is started, and on the arrival of the train, steam has been 
raised in sufficient quantity to supply the great demand 
put upon the boilers. 


The Steam Piping. 


In regard to the general plan of the piping, opinion is 
very muchdivided. Some favor a single-header with leaders 
to the engines. Others claim that a complete duplicate 
system is necessary, so thai a failure in any part of the 
system need not cause a serious stoppage. The objection 
to a duplicate system is the greatly increased cost. In 
the installation of a duplicate system, it is only natural 
that the material and workmanship employed will be 
cheaper than if a single system were employed, because it 
is reasoned that if one side breaks down, there is always 
the other to be depended upon. The other side, however, 
is often never used until a case of necessity arises, and 
on account of this very lack of use, the valves and joints 
are apt to be found leaky and in bad condition when sud- 
denly put in operation. A compromise system has been 
used in some cases in which all pipes are duplicated, each 
side, however, having only one-half the capacity required, 
necessitating the use of both sides at all times. In case 
of accident to one side the other half of the system may 
be used, at a disadvantage, of course, by increasing the 
steam pressure. The best plan, however,seems to be to use 
a single header divided at convenient intervals by valves, 
according to the size of the plant and the number of units 
employed, and to use only the best valves, material and 
workmanship. The power houses having the least amount 
of trouble with their piping are those having a simple 
system. All steam and hot water pipes should be cov- 
ered so as to preyent as much as possible loss of heat by 
radiation and consequent condensation of the steam. And 
in this connection it should be noted that there is a great 
difference in efficiency in the different kinds of pipe cov- 
ering. Tests have shown that the magnesia plastic and 
sectional coverings and the asbestos fire felt covering give 
the best results. (‘‘Journal of the Association of Engineer- 
ing Societies,” January, 1895.) A water separator should 


be placed in the leader to each engine. It should be large 
in size and placed as close as possible to the engine. 


Steam Consuming Apparatus. 


During the past four years, the street railway 
generator has undergone a radical change. In the 
spring of 1893, there were installed in this city in the 
power house of the Cass Avenue & Fair Grounds Ry. Co., 
then being built, the first large, direct driven generators 
of the type which has since become so common. Soou 
after this the Intramural power house, at the World’s 
Fair, was put in operation, containing one generator of 
the same size as those in St. Louis and another of twice 
the capacity. Since that time there have been few large 
power houses built in which direct driven generators have 
not been installed, and some of the large railway systems 
have found that economy of operation required a change 
from the belt, counter-shaft and unit of small size to the 
large direct-driven generator. At the present time, the 
West End Railway Co. of Boston, which may be consid- 
ered the pioneer in this country in electric traction, is 
changing its central power station, which had originally 
been equipped with a very complete and elaborate system 
of belting and countershafting, to a direct-coupled plan. 

The first cost of the direct-coupled generator is about 
35% more than the belted generator in the 500 K-W. size, 
which is the largest standard size in which the belted gen- 
erator is made; but when the expense of the belt, belt- 
tightening device, and the floor space is taken into ac- 
count, the direct connected generator will be found the 
cheaper. Besides obviating the necessity of the costly 
and cumbersome belt, the direct connected generator offers 
the following advantages; in large sizes and in connection 
with large engines it has a much higher efficiency than 
the belted unit, it requires a small floor space, it aids 
supervision by bringing the working parts of the engine 
and generator close together, it reduces danger, it is 
almost noiseless in operation, and it may be installed in a 
larger unit than the belt-driven generator, which is lim- 
ited in size by the width of the belt and pulley which may 
be employed. The main objection which was urged 
against the direct connected generator was the fact that 
the shocks resulting from overhead loads were thrown di- 
rectly on the engine and that there was noneof the cushion- 
ing effect that a belt connection might supply. While 
this is undoubtedly true, the best argument which may 
be submitted against it is that none of the installations of 
direct driven generators can trace any trouble to this 
source. The large, slow speed, multipolar, direct-driven 
generator has become perhaps the most prominent feature 
of the modern power house, and while there may be 
special services which would necessitate a belted arrang:3- 
ment, it is difficult to imagine a power house thoroughly 
up to date without direct-driven generators. 

By varying the number of poles and the number of 
armature conductors in the construction of a dynamo, the 
machine may be designed to run at almost any reasonable 
speed, the slower the speed, however, the greater being 
the cost of the dynamo. In the matter of speed it is 
necessary for the dynamo maker and the engine buiider 
to effect some sort of a compromise, because it is not 
good practice to run such a large engine at too high a 
speed. The speeds which are most common are 75 revo- 
lutions per minute for the 1,500 K-W. dynamo, 8&0 to 120 
revolutions per minute=for. the 800 K-W. dynamo, and 
speeds running from this to. 150 revolutions per minute 
for the smaller sizes. These speeds are what would have 
been considered, four years ago, quite out of the range 
of the Corliss valve gear, but the makers of this type of 
engine have risen to the occasion and now there are num- 
bers of large Corliss engines driving generators at speeds 
up to 100 revolutions per minute and some have even 
higher speeds than this. Several other types of engines 
have been adapted to this work and are running quite 
successfully. Outside of the question of valve gear, most 
engines made for this work possess the same characteris- 
tics; the heavy bed-plate, the solidly constructed fly-wheel, 
now being made of steel-plate, the wide cross-head, the 
large connecting rod and the mammoth main bearings. 

The choice between horizontal and upright engines is 
chiefly one of space. The horizontal engine is the cheaper, 
the simpler, the easier to inspect and the casier to repair. 
Outside of the advantage of requiring less space, the up- 
right engine has the advantage of less wear on the cylin- 
der, and a more direct strain upon the foundations. 

The usual! practice in most modern power houses is to 
install compound engines. Most of these plants are so 
favorably situated that condensers may be operated in 
connection with the engines. This is undoubtedly good 
practice, but in case condensers are not used the cost of 
fuel must be very high for the gain in compounding to 
pay for the extra investment. Where power houses are 
favorably situated on bodies of water, condensing be- 
comes a very simple problem, but in case the power hcuse 
cannot be built on a body of water, us in this city, for 
instance, in order to use condensing engines, some sort of 
arrangement must be designed to cool a quantity of water 
so that it may be used over and over again for the pur- 
pose of condensing the exhaust steam. Devices of this 
kind have long been in use in the City of San Francisco 
and in Cuba, and lately several of the large manufac- 
turing companies have put on the market complete ap- 
paratus for the purpose of cooling water after it has con- 


densed the exhaust steam so that it may be used again 
for the same purpose. Besides the gain in power by using 
condensing engines it is claimed that by the use of this 
apparatus, actually less water is used than if the steam 
is exhausted directly into the atmosphere without con- 
densing. 

In the use of large direct-connected units a great deal 
of the economy to be gained depends upon the selecting of 
the proper sizes of units. The efficiency of a generator will 
be good when it is operated at more than 75% of its capacity 
but the efficiency of an engine drops off very rapidly when 
it is running below its rated load. In order to achieve the 
best economy from the use of large direct-connected 
units, the sizes of the different generators should be so 
proportioned that it is always possible to operate one or 
more units at their rated capacity. The railway generator 
as at present built will stand an overload of 50% for 
several hours without trouhle and at a maximum effi- 
ciency. This should be taken into account in the estimate 
of the dynamos required, but it should always be the aim 
to have at least one idle machine to throw on the line 
in case of failure of any of the others. The actual size 
of the unit depends upon the character of travel which 
the road possesses and the number of cars, and this must 
be determined for each road independently. In choosing 
machines, however, standard sizes should always be 
adopted as this obviates any trouble in obtaining supplies 
and repair parts. 

The railway generator switch board has become stand- 
ardized to the extent that it consists of a panel for each 
generator, each panel containing the usual automatic 
circuit breaker, ammeter, field rheostat, field switch and 
main switch. Switch boards as now erected usually con- 
tain a recording watt-meter and an ammeter which shows 
the total output of the power house. 

The modern method of line construction is to divide 
the trolley line into sections and connect each section 
separately to the main bus bars through feeder panels, 
each of which contains an automatic circuit breaker, an 
ammeter and a switch. This method confers the advant- 
ages that trouble on the line is always indicated on the 
proper section, and that in case of short circuits on the 
line, the main circuit breakers are protected by the sec- 
tion circuit breakers and the load is not suddenly thrown 
off the engines by the opening of the main circuit break- 
ers. Most of the generator and feeder boards are supplied 
with devices for preventing damage to the station ma- 
chinery by lightning, but a very simple and effective ar- 
rangement is to connect a large water rheostat between 
the positive bus bar and a good ground. This is either left 
in circuit continuously with a small current running 
through it, or is cut into circuit on the approach of a 
storm. 

Besides those machines which are absolute necessities 
in a power house, there are various devices which may 
be added to secure convenience and regulation. An over- 
head crane is installed in the engine room of most of the 
large modern power houses and adds greatly to the speed 
with which heavy repairs may be executed. An oiling sys- 
tem of some sort by which the oil is either pumped or 
flows by gravity to the different bearings obviates the ne- 
cessity of manual labor in oiling and insures a steady feed 
at each bearing. A recording steam gage is found useful 
in checking up the firemen. An air pressure system is 
beginning to be used in many of the power houses by 
means of which the carbon dust may be blown out of the 
armature windings. With this apparatus an armature may 
bé kept thoroughly clean, and the danger lessened of short 
circuits occurring on account of the collection of carbon 
dust between its conductors. 

A number of power houses operating long lines are now 
equipped either with boosters or with high voltage 
dynamos. Long lines usually have a booster constantly 
in circuit. This machine is automatic in its action and 
raises the voltage with every increase in the load. Some 
power houses operate a high voltage dynamo for use on 
sections which are subject to excessive loads. The feeder 
boards in this case are equipped with an extra bus bar 
so that any section may be thrown on the high voltage 
machine. 

While each individual engineer has his own ideas con- 
cerning power house construction and while each road 
building a power house may purchase different apparatus, 
there is one general design which has been followed in 
many of the plants recently installed. It might almost be 
called the Modern Power House. The engine room and 
boiler room are divided by a brick wall and under dif- 
ferent roofs; both are brick buildings covered with an iron 
truss roof; the boiler room is set on the grade of the 
street and the engine room 10 or 12 ft. above this grade, 
the space below the engine room being utilized for the 
piping and condensers; the engine and boilers are set at 
right angles to the wall between them, with the engines 
next to the boiler room so that the piping is made as 
short as possible and the condensation lessened; the 
switch board and feeder board are set on the opposite 
side of the room from the boiler room, so that the length 
of the dynamo cables is equalized as much as_ possible. 
The general features of this design may be summed up 
as follows: It is compact, to save real estate and build- 
ings and to minimize the number of employees and the 


284 


ENGINEERING NEWS. 


Vol. XXXVI. No. 18 | 


superintendence. Large units are used for the sake of 
economy and to save the number of working parts. 

Figures as to cost of operation, collected from some of 
the large modern power houses, show that less depends 
upon the refinements of the machinery than upon the con- 
dition in which the apparatus is kept and upon the super- 
vision to which it is subjected. The lowest results are 
about % ct. per K-W. hour, some records running 
slightly below this, while the results from some of the 
large stations are as high as 1% cts. per K-W. hour. 
These figures include the cost of coal, water, supplies, 
repairs and all labor, but do not include anything for 
taxes, insurance, interest or depreciation. The cost of 
operation depends largely upon the cost of coal and upon 
the relation of the average load to the total capacity of 
the power house, the higher this ratio the less being the 
cost of operation. 

The modern electric railway power house, although it 
has been developed entirely within the past ten years, 
represents the thought and the experience of many men. 
It has been developed carefully, detail by detail, until it 
is now a work both of reliability and efficiency. No one 
man and no one company can claim the credit for this 
achievement, but no class of men hold a stronger claim 
to recognition than the managers and owners of street 
railroad properties, who have ever been ready to encourage 
with their patronage each improvement, who have freely 
distributed the information gained by their experience, 
and who even in the most radical departures have ever 
acted with the courage of their convictions. 


Discussion. 


Mr. Rossiter.—I ask if any of the members have had 
occasion to use the storage battery; and if so, with what 
success? 

Mr. Richard McCulloch.—There is one installed some- 
where in Pennsylvania, and the Union Traction Co. of 
Philadelphia have one installed at the end of one of the 
long lines for the purpose of regulating the voltage at that 
point; but there is a storage battery in operation in par- 
allel with the dynamos, I think at Haston, Pa. 

Mr. B. J. Arnold, Chicago.—During the last year I have 
had installed in the Chicago Board of Trade plant, as the 
consulting engineer for that corporation, a battery aux- 
iliary. In my opinion the work of the plant is more se- 
vere, if anything, than electric railroad work, because it 
operates electric elevators in conjunction with constant 
potential arc and incandescent lights. The elevators 
take a starting current varying from 0 to 800 amperes, 
and back again almost instantly, corresponding in abrupt- 
ness to the load on an electric railway operating three 
or four cars. In the Board of Trade plant, the battery 
auxiliary acts as an equalizer and takes the surplus load 
delivered into the bus bars, when the demand on the line 
is less than the capacity of the generator, and takes three- 
quarters of the overload when the pull comes. The result 
is that with a 75-K-W. generator, running from 7 
in the morning until 11 o’clock at night, at its abso- 
lutely normal economic load, it produces sufficient energy 
to operate fifty 2,000 c. p. are lamps, 600 incandescent 
lamps, four 30-HP. electric elevators and six 10-I. HP. 
motors, all running from this one unit, and the unit con- 
stantly loaded. That is my experience with the battery, 
and it is working perfectly satisfactorily, having been 
running nearly a year and has cost practically nothing for 
repairs. We have increased the plant by putting in addi- 
tional plates, because we required additional capacity, but 
there was no charge for repairs and I am convinced that 
the battery auxiliary, when there is sufficient lead in- 
stalled to do the work, is an eminent success for regu- 
lating work and economical operation of power stations 
operating on variable loads. You must get lead enough 
in the battery to do the work, and having that, you 
will get good results. I used a battery made by the Elec- 
tric Storage Battery Co., of Philadelphia, with the Man- 
chester type of positive plate. It makes all the difference 
in the world if the plate is built for regulation or for 
slow discharge. This particular type is for regulation and 
also performs the function of slow discharge, if necessary. 
The engines and generators stand idle from 11 o’clock at 
night until 7 in the morning, and the battery does the 
work through the night. That enables the engine to oper- 
ate 16 hours a day, with two shifts of labor, at its 
economic normal load and shut down at night until morn- 
ing. The same thing can be done in a large number of 
electric railway plants in this country with success. 
It is only a question whether the increased economy will 
be more than the interest on the investment of the cost of 
the battery. I am installing now three different stations, 
part railroad, and part lighting, in which it is my idea to 
use batteries, by which I will find it necessary to put in 
one-third less capacity of engines and generators than 
would be otherwise necessary. 

Mr. Hawken.—What is the life of the plate under con- 
stant use? 

Mr. Arnold.—The plant has been running only about 
one year, but the depreciation is guaranteed at 744% per 
annum. On that basis I figure out a marked economy 
and feel that we are safe because the company behind the 
battery will stand up to the guarantee. As a matter of 
fact it has not cost 1% this year; probably it will cost 
something next year, and so on each year, but the battery 
company stands behind it, 


We use a booster in the station which consists of a 
motor generator to charge the batteries, if it ever be- 
comes necessary, while the generators are running on the 
lines, because then the voltage must remain constant at 
125 volts. Then if we wish to charge the batteries we use 
the auxiliary booster to charge the end or regulat- 
ing cells, while the shunt winding of the generator is 
working in parallel with elevators and about 60 of the 
cells. The elevator service is such as to allow the battery 
to be charged and discharged in about equal proportions 
through the day, so that it is practically fully charged 
at the end of the day’s run, and at night if they are 


rectly south to Stony Point; with a middle and 
south entrance, and with the breakwater con- 
structed partly of rubble mound work and partly 
of timber crib. 

The illustrations, taken from the government 
specifications, show the general construction of 
both the rubble and timber work; and show it 
so plainly that little explanation is needed. The 
length of the rubble mound will be about 5,000 ft. 
and that of the timber crib about 7,500 ft. 

The rubble mound breakwater will consist of a 
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Rubble Mound Breakwater. 


slightly discharged we charge them up with the booster by 
placing the generator end of it in series with the main 
generator, and at 11 o’clock shut down the engines and 
run the lights until morning with the batteries. In a 
railroad power station it would be necessary to use the 
booster to increase your voltage on your long feeder. If 
the battery was located at the end of the line you would 
have to use the booster to overcome the pressure at the 
battery, or else run a separate high voltage generator. 

Mr. Harrington.—I understand from the experience of a 
large number of railway engineers that on the ordinary 
size plant, running from 40 to 250 cars where the load 
constantly changes, by reason of trouble on the line, the 
standard forms of multipolar generators flash from brush 
to brush, and cause a great deal of trouble in the com- 
mutators of the machine. That is a common occurrence in 
the Philadelphia Traction Co.’s plant. We have had it in 
our own plant with both Westinghouse and General Elec- 
tric machines. The storage battery would be an excellent 
thing to avoid that form of breakdown or delay, due to 
the burning of the commutator. 


See 
THE BREAKWATER EXTENSION AT BUFFALO, N. Y. 


Proposals are now being invited by Major T. W. 
Symons, Corps of Engineers, U. S. A., for the con- 
struction of 12,500 ft. of breakwater extension and 
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Sand-Catch Pier Extension, of Buffalo Harbor. 


for a sand-catch-pier extension at Buffalo, N. Y. 
At the present time a breakwater, about 8,000 ft. 
long, lies parallel to and about 3,000 ft. off the 
shore, at that city, with its northern end and 
main entrance about opposite the Erie Basin. This 
breakwater lies in water about 31 ft. deep and en- 
closes a narrow harbor with about 20 ft. of water. 
It is now proposed to extend this structure di- 


Timber Crib Breakwater. 
TYPICAL CROSS SECTION OF NEW BREAKWATER FOR THE HARBOR OF BUFFALO, N. Y. 


core of gravel, or other specified material, covered 
with ordinary rubble stone and capped by large 
stone. It will extend 10 ft. above mean lake level 
and have a top width of 15 ft. with a harbor slope 
of 1 on 14%, from the lake bottom to 10 ft. below 
mean lake level, anda slope of 1 on % from that 
point to the top. On the lake side the slopes will 
be 1 on 14% from the lake bottom to a point 15 ft. 
below lake level; 1 on 2% from this point to 8 ft. 
above lake level, and 1 on 1% from the latter point 
to the top. The gravel core is to have a base of 
100 ft. and a general height of ZG ft. above the 
lake bottom when the material has settled. The 
rubble stone used is to be as nearly cubical as pos- 
sible, and at least one-fourth of the volume must 
be in pieces of 300 lbs. and over in weight. The 
stone will be dumped from scows on lines estab- 
lished by range-piles and buvys, and the total 
amount required is estimated at 320,000 cu. yds. 
The amount of gravel required is about 640,000 
cu. yds., scow measure. The capping stones must 
not be less than 2 ft. thick, and delivered in 
blocks weighing from 38 to 10 tons and upward; at 
least one-half the stones must weigh 5 tons and 
none less than 38 tons. 

For the timber cribwork a trench, 50 ft. wide 
at the rock bottom, must first be excavated 
through the soft material. On parts of the loca- 
tion the water is 30 ft. deep, and the mud de- 
posit averages 38 ft. in thickness. The rock along 
the greater length of the pier lies from 59 to 77 ft. 
below the water surface, and the bottom deposit 
varies from 27 to 49 ft. in depth. The trench exca- 
vated must be backfilled to the level of the lake 
bottom with gravel, or other acceptable material, 
as a stable foundation for the cribwork. Upon 
this gravel will be deposited a layer of rubble 
stone, 50 ft. wide on top and 22 ft. below mean 
lake 'evel. At least 10 days must be allowed for 
the settlement of the trench filling before the rub- 
ble foundation is put in place. The amount of this 
rubble is estimated at 126,000 cu. yds. 

The timber cribs will be 36 ft. wide and 22 ft. 
high, with the tops, as sunk, at mean lake level. 
The three top courses and the upright posts in 
each crib will be made of white pine, and the 
remainder of hemlock timber, with the timbers 
varying in length from 10 to 36 ft. Each crib 
must be 60 ft. long, or as much longer as the con- 
tractor can make it, under the specified conditions. 
Each crib will be built with a grillage bottom, 
solid outer walls and tiers of cross and longitu- 
dinal stringers, and finally filled with stone and 
solidly decked over, as indicated in the cut. 

A continuous timber superstructure is to be built 
over the cribs, 12 ft. high on the lake side for a 
width of 12 ft.; 10 ft. high in the middle for a 
width of 12 ft., and 6 ft. high on the harbor side 
for 12 ft. in width. This superstructure must be 


built of white pine sticks, 12 ins. square and from — 


10 to 36 ft. long, bolted and drift-bolted and made 
with solid outer walls and cross and longitudinal] 
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stringers. The superstructure is also to be com- 
pletely filled with stone and decked over with 
white pine planking. 

The sand-catch pier will connect the shore with 
the established pier-head line, and will be made 
up of two rows of close piling, 8 ft. apart between 
centers, and secured by waling strips 8 x 12 ins. 
along the inner and outer faces of each row. These 
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in a dust-proof and weather-proof steel cylindrical 
easing. The vibrations from the car axle are 
taken up by a pair of powerful spiral springs, at- 
tached to the countershaft B. The bearings of this 
shaft are interchangeable, and are lubricated about 
once a week with a heavy lubricating grease. 
Oil wells (with a supply for one week) and several 
self-oiling rings are attached to the dynamo shaft 
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rows of piling will be joined by iron tie-rods. This 
work is under the charge of Major T. W. Symons, 
Corps of Engineers, U. S. A., and proposals are to 
be received until Nov. 30. 
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THE MOSKOWITZ INDEPENDENT SYSTEM OF CAR 
LIGHTING BY ELECTRICITY. 


The application of electric lighting to railway 
cars has many desirable features to recommend it, 
and numerous experimental and actual applica- 
tions have been made on railways in this and other 
countries, but in many cases the cost of operation 
has been such as to deter the railway companies 
from introducing this means of lighting, except on 
a limited number of high-class trains. In the at- 
tempt to devise a commercially practicable sys- 
tem, the most encouraging direction has been that 
of making each car independent of the others in 
the train, and various patents have been taken out 
on methods of driving the generator from one of 
the car axles. A system of this kind, which ap- 
pears to possess many practical advantages, is that 
invented by Mr. Morris Moskowitz, which has been 
under experimental development for some years. 
The system comprises a dynamo driven from one 
of the car axles, a storage battery in two sets, a 
switchboard and a lamp circuit in the car. It is 
entirely automatic, requiring no special attendant, 
and only requiring inspection at intervals of about 
a week. The system is now being introduced by 
the National Electric Car Lighting Co., 30 Broad 
St., New York city, and we are indebted to Mr. 
Max E. Schmidt, M. Am. Soc. C. E., of that com- 
pany, for blueprints and information used in this 
article. P 

The general arrangement of the apparatus is 
shown in Fig. 1. On the truck axle is clamped a 
split pulley, A, which is made of wood specially 
prepared to be impervious to atmospheric effects, 
and weighing 35 lbs. The cast-steel countershaft B 
carries two pulleys, C and D, the former of which 
is driven by a belt from the main pulley A, while a 
belt from the latter drives the pulley E, on the dy- 
namo shaft. The countershaft B is carried in 
spring-cushioned bearings on the inner side of the 
transverse member of the truck frame, near the 
king bolt, and the weight of shaft and pullies is 80 
lbs. The belts are of a double thickness of leather 
specially prepared so as not to be liable to be af- 
fected by changes of weather or by dampness, 
snow or ice. The dynamo, which weighs 300 lbs., 
is attached to the outer end of the truck frame, so 
that it can be readily inspected, t is enclosed 
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FIG. 1.—DYNAI0 AND MECHANISI1 FOR CAR LIGHT- 
ING BY ELECTRICITY ; MOSKOWITZ SYSTEM. 


National Electric Car Lighting Co., New York. 


bearings. The brushes are specially manufac- 
tured to ensure a life of several months in ser- 
vice. The dynamo is self-regulating for the varying 
rates of speed of the train, and it is claimed that 
at a train speed of 60 miles per hour the voltage 
of the dynamo is only three volts higher than at 
a speed of eight miles per hour, this result being 
secured by the company’s new patented method 
of dynamo winding. The dynamo does not gen- 
erate any current as long as the speed of the 
train is below eight miles per hour. To provide 
for the movement of the car in opposite directions, 
it is necessary that the dynamo should generate 
the current in either direction, and to effect this 
the electric poles are automatically changed in 


when the train is at rest or moving at slow 
speed, as in stopping or starting at stations, the 
current for the lights is supplied by storage bat- 
teries of a special type, owned by this company. 
These batteries are carried in two wooden boxes 
under the car, and while one set is furnishing light 
the other is disconnected and is being charged 
from the dynamo. If the batteries are first 
charged sufficiently to furnish light for six hours, 
the plant will furnish light for from 10 to 15 hours 
every night, as long as the car is kept running. 
When put on the sidetrack the batteries are shut 
off, and the stored batteries are ready to furnish 
light at a moment’s notice. 

The switchboard in the car is shown in Fig. 2, 
and includes the electro-magnetic devices for 
charging the electric poles automatically when 
the motion of the car is reversed, and also several 
other novel automatic devices. The main switch, 
A, controls all the circuits, and is kept closed, 
while the dynamo is generating current. The 
switch of the main light circuit is at B; the am- 
meter, C, shows the quantity of current generated, 
and D is a small resistance coil for the light cur- 
cuit, which can be used if desired, but is not nec- 
essary. The main circuit between the dynamo 
and the storage battery is automatically opened 
and closed by means of the difference of pressure 
between them. The twelve-point switch, E, con- 
trols the ‘connections between the two sets of 
storage batteries. When the battery that is fur- 
nishing light is exhausted, the switch is turned, 
throwing the charged battery into service and 
connecting the exhausted battery with the dyna- 
mo for re-charging. The switchboard can be at- 
tended to by a brakeman. The lighting equip- 
ment for an ordinary passenger car is 14 incan- 
descent lights of 16 c. p., 12 of these (in four 
three-light groups in the roof, or else separately 
alongside the edge of the monitor roof) being in 
the body of the car and one over each platform. 
Owing to the use of the batteries the light is main- 
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FIG. 2.—SWITCHBOARD FOR, CAR. 


accordance with the direction in which the car 
is moving, so that the dynamo generates cur- 
rent at all times when the speed exceeds eight 
miles per hour, no matter in which direction the 
car is moving. This pole changing device is one 
of the special features of the Moskowitz system. 

All the time the train is running, and also 


tained quite steadily, there being no direct current 
from the dynamo to the light circuit. 

One car equipped with this system is now run- 
ning on the Pennsylvania R. R., between New 
York and Philadelphia. This car has 15 lights; 12 
in the main part of the car, 1 in the hood over 
each platform, and 1 at the switchboard in the 
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brakeman’s closet; either of the last three lights 
can be turned on or off at will, and the last named 
is removable, with flexible cord attachment so 
that it can be used under the car when oiling or 
inspecting the dynamo. The car is an ordinary 
Pennsylvania R. R. day car, with a wide shallow 
monitor roof, the lamps being placed along the 
lower edge of the monitor roof. The lamps have 
short bulbs and filaments, and the bulbs are set in 
ornamental glass holders. They are 32-ampere 
lamps of 16 c. p. The batteries are in a box under 
the car, and the two sets comprise 32 cells weigh- 
ing 45 lbs. each, or 1,440 lbs. in all. The cells have 
watertight rubber covers, and the only loss of the 
acid is by evaporation, which is very slight. The 
batteries will supply the car with light for 15 
hours. This car is run on the westbound 
express train leaving New York at (Ey ah  aegee 
and arriving at Philadelphia at 8.30 p. m., making 
only two regular stops. The return trip is made 
with the eastbound ‘‘owl train,’ leaving Philadel- 
phia at 12.01 a. m. (midnight) and reaching New 
York at 3.53 a. m.; this train makes 26 regular 
stops and 5 extra stops on order. The westbound 
run tests the efficiency of the mechanism, while 
the eastbound run tests the electrical efficiency in 
securing steadiness of light. A chair car for the 
Atchison, Topeka & Santa Fe R. R., to run be- 
tween Chicago and Kansas City, is now being 
equipped with this lighting system at the Newark 
works of the company. g 

The principal claims made for the Moskowitz 
system are as follows: High efficiency, moderate 
first cost, small operating expense, simplicity of 
design, easy and infrequent inspection, and the 
absence of skilled or special attendants on the 
cars. 
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A TEST OF SLOW-BURNING WOOD AND PLASTER 
CONSTRUCTION. 


An interesting test of a partially flreproof con- 
struction for halls, stairways, partitions, etc., 
manufactured by the New Jersey Adamant Co., of 
Harrison, N. J., took place in a lot in the rear of 
No. 112 Ocean Ave., Jersey City, on Oct. 26. A 
member of the staff of this journal was present by 
invitation. The construction consists in the sub- 
stitution for ordinary lath and plaster of a “‘plaster 
board” made of plaster of paris cast around a core 
of wood excelsior. The boards are made 48 x 27 
ins. in size, by %-in. thick. Two of the four edges 
are rabbeted for an inch, to allow for overlap of 
adjoining boards, and the other two edges have 
cast in them a strip of burlap, which, when placed 
in the rabbeted joint and caused to adhere by run- 
ning in liquid plaster, makes a joint which is not 
liable to crack. In applying the construction to 
the studding of a partition, the studs being placed 
16 ins. apart as is usual, strips of plaster board of 
the same width as the studs are nailed upon their 
inside surfaces, then horizontal strips are placed 
across the space between the studs at intervals of 
2 ft., and the whole is then enclosed between plas- 
ter boards nailed on both sides of_the partition 
with large-headed nails. 

For the purposes of the test a furnace was built 
of 3 x 4-in. wooden studding and plaster boards, 
its size and shape being that of a 4 ft. cube. One 
end of the cube was left open, and at the other was 
built a chimney 20 ins. square inside and 12 ft. 
high, of the same construction. The whole struc- 
ture was plastered over, inside and out, with a 
thin coat of hard finish. The furnace, after being 
dried by a slow fire for a week, was half-filled 
with firewood, which had been wet with kerosene, 
and the fire was lighted at 2:30 p. m. About a 
cord of wood was used in all during the test, which 
lasted an hour and a half, the fire being replen- 
ished with wood at frequent intervals. Every ef- 
fort was made to get as hot a fire aS possible. Dur- 
ing part of the test the open side of the furnace 
was partly closed by a wooden door protected 
by plaster boards, but as it checked the draft to 
some extent the fire was apparently no hotter than 
when the door was left off. The fire seemed to 
have no effect whatever on the structure for the 
first half. hour, except to make a network of fine 
cracks all over the plastered wall of the inside of 
the furnace chamber. One hour after starting a 
crack appeared at the corner of the inside of the 
furnace. and the chimney, but none of the plas- 


ter board fell off, and the studding was not ex- 
posed more than the thickness of the crack. At 4 
p. m. or 14% hours after starting, the first serious 
damage to the structure was observed. <A portion 
of the plaster board on the inner side of the roof 
of the furnace fell in, exposing one side of the 
studding. The other three sides being protected 
by the plaster board, however, the studs burned 
very slowly, and they would probably have lasted 
half an hour longer if exposed to the same fire, 
before burning through to such an extent as to 
drop the roof, but the test was not continued fur- 
ther as all the firewood on hand had been used. It 
should be said that the inner side of the roof was 
supported to some extent by thin sheet iron strips 
besides being nailed to the studs. On the whole 
the test was a highly satisfactory one, and the re- 
sistance of the plaster board to a strong fire for 
an hour and a half was remarkable, when we con- 
sider that plaster of paris alone when exposed 
to such a fire for 15 minutes becomes so friable as 
to‘ be easily broken by the fingers. 

The construction tested was patented Feb. 12, 
1895, by Mr. Jas. D. Baker, of Montreal, Canada. 
It is manufactured by the New Jersey Adamant 
Co.,Harrison, N.J. (J. Wesley Dey, president); and 
by the Hudson Plaster Board Co., 130 Fulton St., 
New York city. 

TEST OF THE RAPP FIREPROOF FLOOR CONSTRUC- 
TION. 

The fourth test in the series of tests of fireproof 
floors, which is being conducted by the Depart- 
ment of Buildings of New York city, was made 
at 68th St. and Avenue A, on Oct. 26. The test 
was made in a similar manner to those described 
in our issues of Sept. 17 and Oct. 1, by making a 
section of the floor serve as a ruof to a brick build- 
ing 15 ft. long x 12 ft. wide, inside measurement, 
and 12 ft. high. A floor of grate bars was placed 
near the bottom and cord wood piled on it. A 
small chimney was built at each corner of the 
roof. The fire was started at 10 a. m., and was 
kept up for five hours, when the door was opened 
and the roof suddenly cooled by a stream of water 
from a fire engine. The floor tested was Mr. J. W. 
Rapp’s patent, built by the Rapp Sheet Metal 
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Fireproof Floor Construction. Patented by J. W. Rapp, 
New York. 


Works, Nos. 309-319 East 94th St. Its construc- 
tion is shown in the accompanying cut. The I- 
beams 10 ins. in depth are placed 4 ft. apart be- 
tween centers, and the lower flanges support a 
series of light bearers made by bending sheet iron 
of No. 14 gage into a T-shape, 1% ins. high x 1% 
ins. wide. These bearers are placed 9 ins. apart, 
being held in position by light sheet iron strips or 
separators, and they support a flooring of common 
red brick, as shown in the cut. On top of the 
brick is laid a bed of concrete, made of 1 part of 
Portland cement and 8 parts of cinders, to the level 
of the top of the I-beams. The under side of the 
floor was plastered with a thin coating of hard 
finish plaster. 

Within an hour from the starting of the test the 
temperature under the floor had reached 1,800° F., 
as shown by the Uehling & Steinbart pyrometer, 
when a piece of the plaster fell on the platinum 
tube of the pyrometer and damaged it so that it 
could no longer be used. Shortly afterwards a 
piece of copper wire placed in the building was 
melted, indicating a temperature of from 1,900 to 
2,000° F. The fire was maintained at a high heat 
by frequent additions of cord wood, until 3 p. m. 
One of the panels of the floor was loaded with pig 
iron to 150 lbs. per sq. ft. Readings of deflection 
were made by an engineer’s level from time to 
time. At noon the deflection was 1.85 ins.; at 
12:45 p. m., 1.72 ins., and at 3 p. m., 28 ins. After 
throwing the stream of water on the under side of 
the floor it was found that the iron strips holding 
the brick floor had sagged two or three inches, and 
some of the brick had fallen out in the center, but 
the bed of concrete remained intact and appar- 
ently uninjured, 


The whole floor showed a maximum deflection 
of 23% ins. when the heat was the greatest, but as 
when cooled the deflection was found to be only 
1.2 ins., the maximum deflection was probably 
due to the lower flanges of the beams being heat- 
ed morethanthe top flanges. Apparently,however, 
the lower flanges were not heated to such a de-_ 
gree as to be seriously weakened, for if this had 
occurred they would have stretched under the 
load and would not have gone back when cool. 
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INDURITE, OR NAVAL SMOKELESS POWDER. 
In an interesting address on the development of he 
smokeless powder, delivered before the Washing- — 
ton Section of the American Chemical Society, — 
Mr. Charles E. Munroe describes the result of his 4 
own experiments in producing a smokeless pow- 
der for the United States Navy. He recognized at 
the outset the impossibility of obtaining absolute — 
uniformity and constancy of composition in 2 
physical mixtures like gun powder and determined 2 
to produce a powder which should consist of a 
single substance in a state of chemical purity. — 
This had never been done before, and has not been © 
done gince, so far as Mr. Munroe can ascertain. J 
He began by purifying dried pulped military = 
gun-cotton by extracting it with hot methyl al- | 
cohol, in a continuous extractor, and then drying 
the insoluble cellulose nitrate remaining. The 
highly nitrated cellulose was then mixed with a 
quantity of mononitro-benzine, which scarcely 
affected its appearance and did not alter its 
powdered form. This powder was then incorpo- 
rated upon a grinder by which it was colloidized 
and converted into a dark translucent mass re- 
sembling india rubber. This sheet was cut into 
flat strips or grains, or it was pressed through a 
spaghetti machine into either solid or perforated 
cords of required dimensions, which were then cut © 
into grains. The granulated explosive was then ; 
immersed in water, boiling under the atmospheric — 
pressure, by which the nitro-benzine was carried ; 
off and the cellulose nitrate was indurated; the 
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mass became light yellow to gray in color and as © 
dense and hard as ivory. It was.by this physical — 
change in state, varied within limits by the press, j 
that the material was modified so as to pass from : 
a violent rupturing explosive to a slow-burning © 
propellant. This is the powder called Indurite by 
Mr. Munroe and popularly known as naval smoke- 
less powder. : 4 
On testing, this powder gave remarkably regu- — 
lar pressures and uniform velocities. The powder 
called for by the naval authorities was required — 
to give a velocity of 2,000 ft. per second, with 
but 15 tons pressure to the square inch. In two 
successive rounds, with a 6-in. rapid-fire gun, : 
using 26 lbs. of Indurite and a 100-lb. projectile, — 
the pressures were 13.96 and 18.98 tons and the 
velocities 2,469 and 2,456 ft. per second respec- 
tively. This powder stored for six months, part 
of the time being very hot, showed absolutely no 
change in a firing test. All smokeless powders, | 
except Indurite, are mixtures of one or more of | 
the cellulose nitrates, or admixtures of these 
bodies, with nitro-glycerine, or some other oxidiz- 
ing agent, like varium nitrate, and a restrainer; | 
and all are condensed or hardened into a rubber- 
like or celluloid-like form, and are expected to 
undergo combustion at a moderate and regular 
rate. 
In the same paper Mr. Munroe reviews the 
history of gun powders from A. D. 1346, and 
that of smokeless powder from 1845. Any of our | 
readers especially interested in the subject will 
do well to obtain a copy of Mr. Munroe’s paper 
which may be obtained from the Chemical Pub- 
lishing Co., Easton, Pa. 
Tt © 


AN ENGLISH VIEW OF AMERICAN COMPETITION. 


American competition in the cycle trade is announced, 
A Birmingham correspondent who has business connec- 
tions on the Continent has recently been staying in Ber- — 
lin, and on his way visited a few Dutch towns. Whilst 
traveling, he was much struck with the rapid and increas- 
ing sales of American cycles in Germany and Holland, © 
and in Berlin especially a very large number of American 
machines is to be seen, whereas six months ago they were 
comparatively speaking unknown. He was told that at 
nearly all the cycle depots the sales of American ma- 
chines were on the increase. The correspondent continues: 
“Tf wooden rims and very light machines are the demand 
on the Continent, it surely behoves those engaged in the 
cycle industry to go with the times.’’ A friend—the repre- 
sentative of a large house dealing in agricultural imple- 
ments—once told him, and it is more true now than ever, 
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- WEATHERTABLE FORSEPTEMBER, 1896, (Furnished to Engineering News by the Department of Agriculture.) 


Temperature. 
(Degrees Fahrenheit.) 


Wind. Precipitation—rain or 


melted snow—inches. 


i Velocity in | Direction 
Stations. il hour. 
| mse coe RE rota, Heaviest No. of 
.. Max. | Min. | Range. ores otal. | in | rain 
Average. ax in 8°-| a verage.| Max. velocity. Ba houre’t Ung iY 
Northfield, Vt........ | 55.0 90 29 61 8.3 2 N 3.48 1.15 13 
g | Portland, Mo.........| 57:7 | 73 | 36 | 43 73 | 30 8 Beg | ozs | T4 
s | New York City....... | 64.8 86 43 43 13.7 56 SE 3.04 1.16 9 
& | Pittsburg, Pa........ | 65.2 92 39 53 4.9 24 sw 4.17 1.70 10 
| Chicago, Ill.......60. | 60.6 &S 40 48 16.5 42 N 6.70 2.42 13 
E } Omaha, Neb......... | 61.6 | 88 37 | 51 a ee Ne: S 3.97 | 1.44 3 
2) St.Paul, Minn. ...... 56.5 81 32 49 aS 29 SW 245 1.44 8 
= | Duiuth, Minn........ | 54.6 78 34 44 10.4 38 NE 1.00 0 52 11 
© | Bismarck, N.Dak.... | 54.4 | 93 | 22 71, <a htiaad iahle 6 NW 1.42 OOS tale les 
ip AVCTARC! cccscccecoe 58.9 86 35 55 9.4 35 3.98 1.74 11 
Washington, D.C.... | 67.8 94 12 52 6.0 66 SE 3.18 1,17 1 
: ( Louisville, Ky........ | 68.8 97 40 Biz, 6.9 36 SW 4,12 2.74 val 
@ | St. Louis, Mo......... | 68.2 95 45 50 9.8 31 NE 2.42 0.70 12 
% | Savannah, Ga........ 77.4 97 53 44 6.8 70 SE 2.08 1.53 64 
© | Kansas City, Mo..... | 64.8 94 42 52 7.9 29 NE 2.81 0.79 11 
Jacksonville, Fla.... 79.2 96 58 38 €.9) 70 SE 2.19 0.95 11 
E Chattanooga, Tenn.. 731 98 43 55 56 34 NE 2.01 1.20 8 
4 | New Orleans, La..... 78.9 91 56 35 7.5 30 N 5.26 3.73 6 
— | Memphis, Tenn...... | 72.8 96 41 55 8.4 38 NW 3.21 La 5 
8 Palestine, Tex. ...... | 79.2 | 104 | 47 | 57 6.2 26 Ss 2,01.) 1.58 TR 
Pall Average.i.t.....00- | 73.0 96 47 50 7.2 43 2.93 1.55 10 
4 { Helena, Mont........ | 51.8 85 32 53 6.3 30 SW 2.54 0.68 10 
© | Port Angeles,Wash.. 52.6 78 36 42 4,2 23 W 0.91 0.67 4 
= | San Francisco, Cal .. 59.6 S1 52 29 10.9 33 SW 0,52 0.41 5 
2 | Salt Lake City, Utah. | 640 90 36 54 7.0 44 E 0.52 0.25 8 
@ ) Santa Fe, N.Mex.... | 612 84. 34 50 62 25 E 1.39 0.43 12 
© | Denver, Colo......... | 61.2 91 37 54 rea 40 NE 1.81 1.03 8 
© | Yuma, Ariz 200000 | sao | 108 | 55 | 53 | 51 | 33 Ss | o31 | ost me 
UME AVCLAZC..csersesces | 62.1 88 | 40 48 6.7 33 1.14 0.54 GA 


that the American makers of agricultural implements had 


almost completely ousted the English manufacturers of 
reapers, binders, etc., in Germany, Russia, Austria and 
Hungary. The English firms would not listen to the ad- 


_ vice tendered them by their agents in great cities and cen- 


ters, and would not adopt the methods of the Yankee 
makers, with the consequence that orders were lost, and 
the trade went to the States. It is to be hoped that this 
will not be the case with the cycle indusry.—The Engi- 
neer (London). 

_ 8 


ANNUAL MEETING OF THE AMERICAN STREET RAIL- 


WAY ASSOCIATION AT ST. LOUIS; MO. 


The fifteenth annual meeting of this Association was held 
Oct. 20 to 23, at St. Louis, Mo. At the opening meeting, 
with the President, Mr. H. M. Littell, in the chair, the pro- 
eeedings were opened with prayer by Rev. P. G. Robert, 


and Mr.Charles Nagel, Acting Mayorof St. Louis, delivered 
_an address of welcome, after which the president deliv- 


ered the annual address. In his remarks he dealt mainly 
with the growing disposition of state and municipal gov- 
ernments to increase the burden of taxation imposed upon 
Street railway companies, which is due largely to a popu- 


lar prejudice against corporations, and the only remedy 


for which is a gradual enlightening of the public mind 


- and the cultivation of a broad and conciliatory manage- 


ment by the roads. Another severe strain is that of the 
high penalties imposed by the courts upon the companies 
for the negligence of their employees. Remedies for this 
are the education of the public and the employees to the 
exercise of more care in the use of the streets and the 
handling of the cars. He closed his address by referring 
to the great public importance of street railways. 

The report of the Executive Committee was then pre- 
sented, and showed that the membership in October, 1895, 
was 173 companies; 8 new companies had joined the as- 
sociation; 3 had become consolidated; 1 company had 
withdrawn, and 13 companies had been dropped for non- 
payment of dues, leaving the presentmembership 164 com- 
panies. At the beginning of the present fiscal year the As- 
sociation was in debt $6,000; this indebtedness has been 
cancelled, and the income during the forthcoming year 
will be about $6,500, which will enable the Secretary to 
enlarge the scope of the work of the Association. It is 
proposed to issue a monthly bulletin containing informa- 
tion of value to the members. 

The report of the Secretary and Treasurer was next 
read, and the following is a summary of the figures there 
given: 


SETS OLA Cr atts, cece cece scctci vs cccce sepia, O44 
SEEIE T SCI aie ihe whois Se ulelt tee Mewes plawe see .- 10,278 
Rs ee SPA diac d oi sini aie\h pqauapece 9.2010 8 oe nyvine $1,766 
SEE RTEL ORIG a 15) Ne reve Ae ae iso, choy c\istare lols: s ois oe oe wearers 38 

Net assets ..... oblonga AO So Le) GEO TOCr DE Oreo e $2,530 


The first paper on the list was that by Mr. M. K Bowen, 
Superintendent Chicago City Railway Co., on ‘“‘Track and 
Track Joints, Construction, Maintenance and Bending,” 
an abstract of which, with the discussion upon it, is 
given in another column. 

At the meeting on Oct. 21 the first paper presented was 
one by Mr. John N. Akarman (Worcester Consolidated St. 
Ry.), on ‘Street Car Trucks,’’ and this was followed by a 
paper on “The Modern Power House,’’ by Mr. Richard 
McCulloch (Citizens’ Ry. and St. Louis Ry.). Abstracts 
of both of these are published on another page of this 
issue. A paper on ‘‘How Can the Revenues of Street 


. 


Railways be Increased,’’ was then read by Mr. G. Dens- 
more Wyman (Milwaukee St. Ry.), in which he took into 
consideration the collection of fares, methods of register- 
ing fares, transfers, the use of tickets or cash fares, at- 
tractions along the line of the road, etc. He considered 
that motormen should have some experience in the re- 
pair shops before taking charge of cars. After the ap- 
pointment of a nominating committee the meeting ad- 
journed. 

On Oet. 22 the greater part of the morning was spent 
in examining the extensive exhibit made by manufac- 
turers of and dealers in street railway supplies. When the 
meeting was called to order a paper by Mr. B. Willard 
(New Orleans City & Lake Ry.) on ‘‘Modern Overhead 
Electric Construction,’’ was read in the absence of the 
author. An abstract of this is also printed separately. 

The committee on nominations then submitted its re- 
port, and officers for the ensuing year were elected as 
follows: 

President, Robert McCulloch, Vice-President and Gen- 
eral Manager, Cass Ave. & Fair Grounds Ry., St. Louis, 
Mo.; First Vice-President, Charles S. Sergeant, General 
Manager, West End St. Ry. Co., Boston, Mass.; Second 
Vice-President, D .B. Dyer, President, Augusta Ry. Co., 
Augusta, Ga.; Third Vice-President, C. F. Holmes, Gen- 
eral Manager, Metropolitan St. Ry. Co., Kansas City, Mo.; 
Executive Committee, H. M. Littell, Vice-President and 
General Manager, Metropolitan St. Ry. Co., New York 
city; H. P. Bradford, General Manager, Cincinnati In- 
clined Plane Ry. Co,, Cincinnati, O.; Charles H. Smith, 
Superintendent, Troy City Ry. Co., Troy, N. Y.; Harry 
Scullin, Vice-President and General Manager, Union Depot 
Ry. Co., St. Louis, Mo.; George B. Hippee, General Mana- 
ger, Des Moines City Ry. Co., Des Moines, Ia.; Secretary 
and Treasurer, Thomas C. Penington, Treasurer, Chicago 
City Ry. Co., Chicago, Il. 

The report of the committee recommending Niagara 
Falls, N. Y., as the place for the next meeting, in 1897, 
was also adopted. On motion of Mr. I. A. McCormack 
(Gen. Supt., Brooklyn Heights Ry.) a committee of five 
members was appointed to consider the propriety of the 
association adopting a standard code of rules and regula- 
tions for the government of employees, similar to that in 
use on steam railways. The annual banquet was held 
Thursday evening. At the meeting on Oct. 23 the first 
business was the reading of a paper on ‘“‘The Selection 
and Management of Employees,’’ by Mr. W. F. Kelly 
(Columbus St. Ry.), in which particular stress was laid 
upon the necessity of exercising greater care in the em- 
ployment of men, of properly educating and instructing 
them, and of properly treating them. This paper brought 
out an extended discussion, in which reference was made 
to the provisions now made by several companies for the 
comfort and convenience of the men, in the way of read- 
ing rooms, waiting rooms, baths, gymnasiums, ete. It 
was also pointed out that punishment by suspension is 
liable to cause much ill feeling by making the man’s 
family suffer for the period of his enforced idleness, be- 
sides tending to injure his character. 

After the passing of resolutions of thanks to various 
persons and associations the meeting adjourned. The con- 
vention was well attended, over 1,000 persons being pres- 
ent, and a very good set of papers was presented, but 
the discussions were not very extended for the reason 
that the meeting room, in the corner of the Auditorium, 


was not heated, and the members were therefore not 


anxious to remain long to talk. 

ANNUAL CONVENTION OF THE ASSOCIATION OF RAIL- 
WAY SUPERINTENDENTS OF BRIDGES AND 
BUILDINGS. 


The sixth annual ccnvention of the Association was 
held at Chicago, Ill., Oct. 20, 21, and 22, 1896, and a 
pregramme of twelve special committee reports was pre- 
sented for discussion. This programme was decreased 
considerably, however, by the failure of three of the com- 
mittees to present reports, a request by a fourth for more 
time, and individual reports by a single member only 
of two other committees. The reports actually presented 
were as follows: “Different Methods of Numbering 
Bridges;’’ ‘‘Drawbridge Ends, Methods of Locking;’’ ‘‘Pro- 
tection of Trestles from Fire;’’ ‘‘Local Stations at Small 
Towns and Villages;’’ ‘‘Tanks, Frost-Proofing, Size, Style 
and Details of Construction;’’ ‘‘Best and Uniform System 
of Report Blanks for Bridge and Building Department;’’ 
“Mechanical Action and Resultant Effects of Motive Power 
at High Speeds Upon Railway Structures;’’ ‘‘Best and Most 
Economical Railway Track Pile Driver; ‘Span Limits 
for Different Classes of Iron Bridges.’’ Five of these re- 
ports were printed and distributed in advance of the ccn- 
vention, and the others were read from the manuscript. 

During the opening session the time was taken up with 
the usual addresses, reports of officers and other rou- 
tine business. The secretary’s report showed the financial 
condition of the society to be good, there being a balance 
in hand above all expenditures of $233. The total mem- 
bership of the society is 221, of which, however, only 
about 30 members were present at the convention. Appli- 
cations for membership from 20 new men were received 
and the applicants elected. Two members were lost by 
death during the year. 

The first work of the second session was the appointing 
of committees on nominations, auditing, resolutions, 
obituary and subjects for discussion. The reports of the 
special committees were then read in the order outlined 
above, but as, according to the usual practice, their dis- 
cussion was postponed until the second day, they will be 
considered in the proceedings of that day. The review 
and discussion of the committee reports presented at the 
preceding year’s convention was the next order of busi- 
ness, These reports have already been printed in full in 
the Association’s proceedings for 1895, and in abstract in 
Engineering News of Oct. 24, 1895, and need not be 
repeated here. Only three of these reports, viz., ‘‘Methods 
and Special Appliances for Building Temporary Trestles 
Over Washouts and Burnouts;’’ ‘“‘Best Method of Erect- 
ing Plate Girder Bridges,’’ and ‘‘Sand Driers, Elevators 
and Methods of Supplying Sand to Locomotives,’’ were 
discussed at any length, and this discussion consisted 
largely of a relation of the practice of different members. 

In regard to repairing washouts and burnouts, Mr. W. 
M. Noon (D., S. S. & Atl.) stated that his practice was to 
keep always a large stock of timber on hand. Immedi- 
ately a burnout was reported he examined his records to 
ascertain the character, dimensions, etc., of the destroyed 
structure and from this knowledge he selected and loaded 
his material. The force was divided into separate crews 
to carry out the following duties: Clearing up wreckage; 
sawing off old piles; unloading material; getting material 
in place by push-cars; framing; erecting; track construc- 
tion. Mr. James H. Travis (Ill. Cent.) stated that the main 
supply yard of the road was at Chicago, where material 
was always on hand for a 400-ft. or 500-ft. opening. His 
first concern after getting his material under way was to 
establish a good commissary, if the work was likely to last 
more than 24 hours. Work on the repairs was divided 
into two shifts, one gang commencing very early in the 
morning and continuing until noon, the other working 
from noon until 8 or 10 p. m. Pile and frame bents were 
used to fill the break, the bents being placed 14 ft. c. to 
c., the caps were 12% 12-in. timbers and the stringers 

2» 16-in. timbers. When possible piles are always used. 
The pile driver has a reach of 26 ft. and in first work 
the pile bents are placed that distance apart, but after 
trains are running a bent is placed midway between each 
pair of those first erected. He considered it advisable to 
work only by daylight when possible, but if work was 
done by night he preferred a bonfire for lighting to any- 
thing else and always carried two or three car loads 
of wood for that purpose. 

Except for difference in detail the methods described by 
other members varied but little from those of Mr. Noon 
and Mr. Travis, and those described in the committee 
report. The discussion on both the other reports men- 
tioned above was brief and added but little new informa- 
tion. The concensus of opinion seemed to be in favor of 
erecting plate girders on false works along side of the 
old structure and sliding them into place when this could 
be done conveniently, but it was considered that in almost 
every case the best method would vary with the local 
conditions. As an example of rapid plate girder erection, 
Mr. M. Riney (Chicago & Northwestern) mentioned the 
Merrimac River bridge. This work was described in En- 
gineering News, July 9, 1896. In relation to sand driers, 
Mr, Walter G, Berg (Lehigh Valley) called attention to the 
increased use of compressed air for elevating the sand. 
He considered the practice good in large plants, but 
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doubted the advantage of its extension to small sand 


houses. 
Wednesday’s Sessions. 


The second day’s work of the convention was devoted 
to the discussion of the special committee reports read 
the first day. The first report considered was that of the 
committee on ‘Different Methods of Numbering Bridges.” 
The report brought out the fact that a great variety of 
practice existed in regard to numbering openings in the 
track. Some railways numbered all openings, some only 
those above a certain length; some numbered bridges but 
not culverts, and some did not number anything. A simi- 
lar, variety of practice was shown in the systems of num- 
bering preferred, but generally they were all modifica- 
tions of the ‘‘consecutive’’ and the ‘‘mileage’’ systems. 
In the consecutive system the structures were numbered 
consecutively from unity upward, beginning at one end 
of the road, and this method was recommended as best 
by the report. In the mileage system the structure re- 
eeived the number of the mile of line on which -it was 
located with affix letters or fractions for second, third, 
fourth, and additional structures on that mile. The gist 
of the report was that bridges and culverts should be 
numbered and that the consecutive system was preferable. 

Mr. Walter G. Berg (Lehigh Valley) opened the discus- 
sion by asserting his preference for the mileage system, 
which he considered more easily comprehended by all 
classes of employees, and more elastic to admit of the 
addition and throwing out of structures. Mr. Onward 
Bates (C., M. & St. P.) stated that he numbered consecu- 
tively by divisions, each division having an initial letter. 
Everything above 6-ft. span was classed as a bridge, and 
all openings covered by ballast as culverts. Bridges re- 
ceived even numbers and culverts odd numbers, but when 
a structure was changed from one class to the other it 
retained its original number. He preferred the mileage 
system but did not deem it advisable to renumber the 
16,000 openings on his line for the advantage. For bridges 
he used a numbered board, 2 x 12 ins., which was nailed to 
the end tie, but for culverts the board was fastened to a 
near-by fence post or telegraph pole where it could be 
easily seen from a hand-car. Mr. A. McNab (Chic. & W. 
Mich.) stated that he used the mileage system, with prefix 
letters to denote branch lines. The number post was 
driven into the ground 4 ft. or 5 ft. away from the bridge, 
Besides mile posts his road had station numbers every 
500 ft. Cattle guards and culverts were designated as 
being so many feet from station. Mr. J. H. Trayis (Ill. 
Cetit.) stated that all structures were numbered, the 
numbering being by divisions and by the mileage system. 
For example, a structure, 565 ft. beyond the 50th mile ot 
division A would be numbered A 50+565. The number 
posts for bridges were sawed diagonally, or from corner 
to corner, from 6 x 8-in. ties, and painted white with 
black letters. For culverts a similarly painted 6 x 6-in. 
eypress post was used. Mr. J. H. Cummin (Long Island) 
stated that he numbered all bridges consecutively from 1 
to 300, all culverts consecutively from 300 upward, and 
used enameled iron number plates. Mr. Aaron S. Mark- 
ley (Chic. & Ha. Ill.) preferred the mileage system and 
used it. Mr. W. M. Noon (D., S. S. & Atl.) used the con- 
secutive system and preferred it to the mileage. Mr. J. O. 
Olmstead (Cent. Vt.) stated that he numbered all open- 
ings over 6-ft. span with 10 x 16-in. board placed on a 
post 8 ft. from the track. The system was the consecutive 
but he considered the mileage system preferable. Mr. N. 
W. Thompson (P., Ft. W. & Chic.) stated that he num- 
bered all openings, but put number plates only on those 
over 24-in. span. He numbered consecutively, and affixed 
a-letter to the number when additions were made. A 
cast-iron number plate 2 ft. long and with 6-in. figures, 
set on a 144-in. gas pipe post was used. He considered 
the. mileage system to be the better. Mr. W. A. McGon- 
agle (Dul. & Iron Range) stated that he numbered all 
openings, using the mileage system with affixed letter for 
second and additional openings, and in case the structure 
was on a branch he prefixed to the number an initial 
letter designating that branch. The discussion showed 
that the majority of opinion was against the preference 
of the committee report for the consecutive system. 

Mr. C. C. Mallard (So. Pac.), a member of the committee 
on ‘‘Draw Bridge and Turntable Ends, Methods of Lock- 
ing,’’ presented a short report on the subject, the com- 
mittee as a whole not reporting. The report gave illus- 
trations of a number of such constructions for swing 
bridges, all of which were of common form, but made no 
recommendations. In the discussion which followed at- 
tention was turned entirely to the locking devices for 
turntable ends. The principal objection to the ordinary: 
locks was that they could be snapped into place while the 
table was in motion, thus subjecting it to injurious shocks. 
A majority of those discussing this point seemed of the 
opinion that the only good lock was one that could not be 
closed until the table had been brought to a full stop. 

The committee on ‘Protection of Trestles from Fire’’ 
presented no report, but Mr. G. W. Hinman (L. & N.), one 
of the members, described a system of iron plate pro- 
tection used by himself with success. In this construction 
the caps and rail joints were covered with No. 20 gal- 
vanized iron plates having their edges lapped down at 
angles of 45°. With this construction he adopted also the 


usual precaution of clearing away the grass and weeds 
from the feet of the trestle bents. In the discussion which 
followed Mr. Wm. O. Eggleston (Chic. & Erie) stated that 
he used an iron plate protection, but: all of the others, 
eight in number, who made remarks, stated that their 
only protection consisted in clearing away grass and 
weeds and providing water barrels and ‘occasionally 
watchmen. 

The next report was that of the committee on ‘Local 
Stations for Small Towns and Villages,’’ and it consisted 
of 89 plans of actual stations of this type constructed by 
various railways. The discussion turned upon the best 
form of platform construction and the advisability of 
having separate waiting rooms for men and women. For 
platforms, plank was the most common material,but brick, 
cinders, stone dust and concrete were also used quite 
extensively. The general opinion was that the platform 
should be at rail level or at most only a few inches above 
the rail. In regard to the number of waiting rooms Mr. 
J. H. Cummin (Long Island), spoke strongly in favor of 
the single ‘‘combination’’ waiting room, and stated that 
this form had been adopted on the Long Island R. R. 
In these stations the agent’s room was separated from the 
main room by a wire netting or sometimes grill work, so 
that he could see everything that took place. Smoking and 
lounging were forbidden. Several other members stated 
that they used both combination and separate waiting 
rooms, the choice depending upon the size and con- 
ditions. Mr. J. H. Travis (Ill. Cent.) stated that in the 
Southern states at least two waiting rooms were required 
by custom and in some states by law, one for colored and 
another for white people. 

The committee report on ‘‘Tanks; Frost-proofing, Size, 
Style and Construction’? was next considered, and was 
substantially as follows: 

After considerable correspondence with different mem- 
bers of this association we find that most roads use the 
standard 16 x 24-ft. tank, with a capacity of 50,000 gal- 
lons. These tanks are placed on various styles of sub- 
structures, some of which are oak, others pine; but the 
most up-to-date substructure is that made of steel, 
which we find quite a number of roads haye adopted or 
are about to adopt. As for frost-proofing, some roads 
box up their pipes with brick-work, others use lumber, 
which is considerably cheaper and answers the purpose 
nearly as well. Where it is exceedingly cold during the 
winter it is good policy to house in the substructure and 
keep a fire under the tank, allowing the smoke and heat to 
pass through a pipe near the valve in tank and out 
through the roof of the tank. In this case it may be neces- 
sary to ceil over the upper joists in order to hold the 
heat from the stove as much ag possible. There is an 
old saying that ‘‘The best is the cheapest,’’ and it will 
hold good in this case, and your committee desire to 
offer the following: That a first-class white pine tank, 
placed at an elevation of 25 ft. above rail on a steel sub- 
structure and stone foundation and connected with a 12- 
in. pipe to a 10-in. stand-pipe, is the most economical 
and modern structure of the kind at the present time. 

The report also presented itemized figures of cost of 
three standard tanks. A 16 x 24-ft. white pine tank and 
tower on the Chicago & West Michigan R. R. cost 
$973.80, of which $228 were for stone foundation, $161.37 
for labor of erecting, $25.50 for labor of painting and the 
remainder for material. A 20-ft. cypress standard Lehigh 
Valley R. R. tank cost $896.77, of which sum $280 were 
for masonry and $175 for labor. The Chicago, Rock 
Island & Pacific R. R. standard tank costs as follows: 


16 x 24-ft. tank with 12 hoops, 3 lugs each........ $275.00 
Meindicator bee ncceeeee «os shes eee ee 5.00 
DL ABet gy (ints CARER aes tiple /.'s le cece eee 68.00 
2, STRONG POSGAC AIDS premmeeaetatnc 3) 5 cin <.c Tala Serie: Soe eies eee ae 24.00 
Rail ¥joists-atecowpore ton... co. ks Seco te ae 18.45 
Substructure, frost proofing, etc............. oho = 198.36 
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Labor, painting 
Labor, erecting tank 


Dota eae ee wise eiatere (crave elie elec bias ea te ats $973.03 


The discussion which followed was quite extended, but 
few facts differing from those in the report were pre- 
sented. Mr. W. A. McGonagle (Duluth & Iron Range) 
stated that in a climate which often presented a tempera- 
ture of — 56° F. to — 60° F. he used a 16 x 24-ft. tank 
made of 3-in. cypress, with timber tower and masonry piers 
on an 18-in. concrete foundation. The tank was placed 
at the extreme edge of the right of way and a stand-pipe 
was used. The pipe from the pump to the tank was boxed 
in and carried on a trestle above ground. ‘The pipe box 
was made of boards and tar paper with three dead air 
spaces, and through it passed a %4-in. steam pipe from the 
boiler. With this construction no trouble was had from 
freezing. Mr. M. Riney (Chic. & N’wn) gave the costs 
of three 16 x 24-ft. white pine tanks recently built as: 
(1) labor $352, material $955, total $1,307; (2) labor $433, 
material $1,671, total $2,104; (8) labor $467, material $1,- 
715; total $2,182. These figures included cost of every- 
thing. ‘ 

The next report considered was that of the committee on 
“Best and Uniform System of Records for Bridge and 
Building Department.’’ It was in abstract as follows and 
was not discussed: 


We have received from a number of roads copies of 
forms used by them, and find that with the exception of 
time books, there is a great diversity of forms and meth- 
ods of reporting. In many cases the forms are for general 
use of the various departments of the system, and seem 
to be prepared to suit the general accounts, and also in- 
dicate that the statements required of expenditures on 


bridges and buildings differ in almost every instance. 
Therefore, on account of the various conditions under 
which bridge and building department work is performed 
on the different systems, and by reason of the fact that 
in many cases the forms are adapted to general use, and 
that any change might affect the general accounts, we 
have deemed it best to recommend only the following 
forms, and have arranged and classified all the other 
forms submitted so that they may be examined by the 
members and notes taken of such as are suited to their 
respective roads. The forms recommended are: Time 
Book to be 4% ins. x 7 ins., and the number of leayes 
to be varied in accordance with the size of the crew. 
Covers to be oil boards with cloth back. This book is 
recommended because it shows the over-time. It is in- 
tended that it shall be in use one month only, and re- 
tained in the office of the person making the distribution 
of time. For reporting material used, Mechanics’ Diary, — 
U. P. system, the number of pages in the book to be de- 
termined by the road using it. Bridge and Building — 
Record Account Book; the C., M. & St. P. Ry. system, 
which is to record in an ordinary journal-ruled book the 
charges to the work as they appear in the monthly dis- — 
tributions of labor and material, and when the structure — 
is completed to analyze the cost. In our opinion the — 
above forms are the best, and can be adopted by any of 
the roads submitting forms without any serious alteration — 
in their methods of reporting. 5 


No discussion followed the next report, which was that 
of the Committee on ‘‘The Mechanical Action and Re- 
sultant Effects. of Motive Power at High Speed on 
Bridges.’’ The committee announced its inability to pre- — 
sent anything new on the subject, but briefly summarized - 
some of the experiments made in the past and already © 
familiar to the readers of Engineering News. ? 

Mr. G. W. Hinman (L. & N.) presented an individual — 
report upon the ‘‘Best and Most Economical Railway — 
Track Pile Driver,’ the committee as a whole not re- 
porting. Mr. Hinman described the pile driver used on 
the Louisville & Nashville R. R. The driver is of a pen- 
dulum form and capable of driving piles either plumb or 
at any batter. It has two centers so that piles can be — 
driven close to either end of the car or 15 ft. from the 
forward end of the car. A double-action 7-in. cylinder 
Lidgerwood engine with two friction drums and two — 
winch heads operated a 3,300-lb. hammer by the frictions. 
The hammer rope is a 2%-in. manila and is made fast 
vo the hammer. On the driver is a water tank of 300 gal- — 
lons capacity and a coal box of 25 bushels capacity. Ac- — 
companying the driver is a locomotive and tool car. One — 
end of this car is boxed in for 24 ft., but the remaining — 
10 ft. is left open for a hand-car, pile rings, and coarse 


tools. The cost of running this driver per day is as fol- 
lows: e 
Foreman and ten men ........... 3 


Engineer, fireman and watchman 
Conductor and flagman 


Coal, oil and waste 1....°o-4. See 5 ; 
User of Jocomotive:(.i.cl tid. teemeiee Fares 
Use of driver and tools jsjcccus-ctweelnie waa sigetoaas 

Total sve. tiene shetns see eee Voie oe 2 blale seep 


For long trestles of from 3,000 ft. to 4,000 ft. the gang 
is enlarged to a foreman and 14 men. : 

In the discussion which followed a number of members — 
spoke in favor of the self-propelling pile driver made by 
the Bay City Industrial Iron Works, but Mr. N. W. 
Thompson (P., Ft. W. & Chic.) stated that it had proved 
unsatisfactory on his road. The general opinion was that — 
manila or “‘stevedore’’ rope was better for hammer lines 
than iron or steel wire cables. This discussion was fol- 
lowed by several business committee reports which con- 
cluded the proceedings of the second day’s session. 


Thursday Morning Session. 


The session of the association on Thursday morning was 
devoted to the election of officers, selection of next place 
of meeting, adoption of resolutions and the discharge of — 
routine business. The following named officers were — 
elected: President, James Stannard, Wabash R. R., Kan- 
sas City, Mo.; First Vice-President, W. G. Berg, Lehigh ? 
Valley R. R., Jersey City, N. J.; Second Vice-President, j 
J. H. Cummin, Long Island R. R., Long Island City, N. — 
Y.; Third Vice-President, A. H. Markley, Chicago & 
Eastern Illinois Ry., Danville, Ill.; Fourth Vice-President, — 
R. M. Peck, Missouri Pacific Ry., Pacific, Mo.; Secretary, — 
S. F. Patterson, Boston & Maine R. R., Concord, N. H.; 
Treasurer, N. W. Thompson, Pittsburg, Ft. Wayne & Chi- — 
cago R. R., Ft. Wayne, Ind.; Executive Committee, W. 
N. Noon, Joseph M. Staten, W. O. Eggleston, M. Riney, 
Cc. P. Austin and G. J. Bishop. 

Resolutions were adopted expressing the obligations of 
the convention, for favors shown by the Illinois Central 
and Santa Fe railways, the Pullman and Wagner com- 
panies, the mayor and the city of Chicago, the Western 
Railway Club, the Patterson-Sargent Co., the Sherwin- 
Williams Co., the technical press, and the local committee 
of arrangements. At noon the convention adjourned to 
meet in Denver, Colo., on the third Tuesday in October, 
1897. 


Excursions and Entertainments. 


On Thursday afternoon a visit was made to the Burn- — 
side shops, Illinois Central R. R. (Eng. News, June 18, 
July 16 and 23, 1896), and to the town of Pullman. On 
Friday a number of the members made a trip along the _ 
Chicago Drainage Canal. A theater party and other enter- — 
tainments were provided for the members by the Patter- 
son-Sargent Co., of Chicago, and the Sherwin-Williams 


Co., of Cleveland, O. 


November 5, 1896. 
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’ ELECTRIC SWITCHING OF CARS on the Brooklyn 
Bridge cable railway will soon be in operation. The 20 
motor cars built by the Pullman Palace Car Co., are now 
being delivered, and are being fitted with the General 
Electric Co.’s motors and eauipment. The cars and the 
system of operation were fully described in our issue of 

_ Feb. 26, 1896, but since then the plans have been some- 

7 what changed. The current will not be taken from an 

. overhead wire, but from a third rail, for which purpose 

4 each truck will have on each side a collecting shoe, mount- 

ed between the axle boxes. The cars are of the usual 
type employed on the bridge, each having two four-wheel 

trucks, and each motor car will have four 50-HP. motors. 

j There are two circuit breakers, a magnetic fuse box, 12 
resistances and a magnetic blow-out. The. motor car of 

j each train will do the switching at each terminal, and 
will be able to propel the train load of 120 tons over the 
bridge (on emergency) at the same speed as the cable, 
11.8 miles per hour, and to ascend the grades of 3.78%, 
which are 1,000 ft. long. The trucks for the new cars 
were made by the McGuire Mfg. Co. 


A LOCOMOTIVE FOR THE SOUDAN RAILWAY, in 
Egypt, has been built by Manning, Wardle & Co., of 
Leeds, to the orders of John Birch & Co., of London. It 
is a tank engine, with outside cylinders, Walschaert valve 
gear, six coupled wheels, and leading and trailing pony 
trucks. The railway is a military expedition line of 
rough construction, with sharp curves and grades up to 
2%. The leading dimensions of the locomotive are as 


follows: 

ARE alee s civ's..s,0,0 00 « 

UNS he. Sepa e erties a 

Driving wheels...... aes ale 

Truck wheels..... eter stat otal ciate sv sici suis ws, «)nle'cte tia oie ere ca 
Driving wheel base.... Bia cannons 6 

BRIT NTIOOL DASE, cia'dals civ bios <icis's ss oie siete seis > i 
Cylin@i@fs ......... Srefislat arte cietpraiels)sia ere aiomiaters! cha 14x18 ins. 
Tubes, diameter outside...... eyeialsvatoteh steve) oii ete) etere 1% ins. 
PSMLGPEDTGNAUT GC! < sec cice cs ceccouse Ha vale aoe ete e sls 140 Ibs. 
TMI PIRSEN TEINS TLT 12, ci dio ciaJare ¢ stelefeccievcle <inéisieiaie #0 «0,0 9.25 sq. ft 
Heating surface, tubes....... 545.00 pa; Tt. 
Heating surface, fire-box.... -.- 62.00 sq. ft. 
Piepumesartace, totals. .... os cseceasseces 607.00 sq. ft. 
UIMOCMIOMOL CAS So sce cle ccc ce cceesees .....1,080 gallons 


THE NEW FREIGHT TERMINALS of the Illinois Cen- 
tral R. R., at New Orleans, La., were formally opened 
Oct. 28, with some ceremony. In the evening Mr. Stuyve- 
Sant Fish, president of the railway, gave a dinner to the 
mechants of the city, 


AN UNDERGROUND RAILWAY IN PARIS, about 
11,054 ft. long, is to be built to transfer the terminal 
Station of the Compagnie d’Orleans from the Place Val- 
hubert, some distance up the Seine, to the Quai d’Orsay, 

_ Opposite the gardens of the Tuileries and in‘the heart of 
_ Paris. The new line will follow the left bank of the Seine 
_ and will be, for the greater part, in a double track ma- 
Sonry tunnel, with the floor just above the level of the 
water in the river. About 2,027 ft. near the present sta- 
4 tion will be a sunken track, open aboye. The total esti- 
“ Mated cost is about $4,600,000. 


AN AMERICAN-CHINESE SYNDICATE, says a news 
item from Pekin, has promised to advance 30,000,000 
taels, or less than $15,000,000, for the construction of the 
Han-Kow & Peking railway, a line 700 miles long, and 
crossing 27 rivers, including the Hoang-Ho. Rumors of 
similar Chinese railway construction with American 
money are, unfortunately, abundant; and whether this 
will result in anything more substantial than a news 
item remains to be seen. 

— 

A DEVICE FOR RAISING SWING BRIDGES for the 
purpose of renewing the roller system and making other 
turntable repairs has recently been tested with very suc- 
cessful results at Chicago, Ill. This device is the inyven- 
tion of Mr. J. E. Roemheld, Engineer of Bridge and 
Viaduct Repairs, Chicago, Ilil., and it was first used in 
raising the Clark St. bridge, which is a double roadway, 
three-truss structure 220 ft. long, 58 ft. wide, and weighs 
800 tons. Work was begun at 10 a, m. and finished at 
5:30 p. m., during which time the set of SU rollers was 
replaced, engine and boilers overhauled and sundry minor 
repairs made. No falseworks or jack screws were used 
and the labor force was 20 men. ‘he raising device con- 
sisted of a series of interlocking cast-steel wedges so ar- 
ranged that the bridge is turned up onto them and thus 
raised, In a future issue a full illustration and descrip- 
tion of these wedges will be given, but at present it can 
only be stated that they worked with absolute success, 
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THE MOST SERIOUS RAILWAY ACCIDENT of the 
Week was a collision between a fast freight train and three 
loaded oil tank cars standing on the track at Wapako- 
neta, O., on the Cincinnati, Hamilton & Dayton R, R. The 
engineman, fireman and one brakeman were killed, and 
the wreck caught fire; 12 freight cars and the pumping 
station of the Manhattan Oil Co, were destroyed by fire. 
—An express train on the Eastern Division of the Bos- 
ton & Maine R, R. ran into the open draw of the bridge 
Over the Saugus River, near West Lynn, Mass., Oct. 30, 
The train was the “Flying Fisherman,’ from Boston to 
Rockport, and the drawbridge had been almost closed 
when the train reached it. Gates were closed across the 
track 500 ft. from the bridge, and red lights were dis- 
played, and this was admitted by the engineman, but he 
claimed that the brakes would not hold the train. The 
engine went through into. the river, with its rear end 
resting upon the abutment. Nobody was hurt. 


A GAS EXPLOSION IN A MINE occurred at Wilkes 
Barre, Pa., Oct. 29. The explosion occurred in No. 3 
shaft of the Lehigh & Wilkes Barre Coal Co., killing 
four men, while two men of the rescue party were 
suffocated by the after damp. 

DEFECTIVE BUILDING WORK IN NEW YORK has 
again been detected. A 7-story building for manufactur- 
ing purposes is being erected at 508 and 510 Broome 
St., and on Saturday it was noticed by an inspector of tue 
Building Department that the walls were bulging. Mr. 
Constable, Superintendent of the Department, made a per- 
sonal inspection, and sent for contractors to shore up the 
walls and secure them by wire cables. It is said that de- 
fective censtruction, urdue haste in the erection of the 
three top stories, and the jarring from the engine used to 
hoist material, contributed to the failure of the work.—— 
Building inspectors have also found a dangerous building 
at 158 Leonard St., which was in use as an Italian schooi. 
The building had settled so that the walls were cracked 
and had bulged out, while the floors had sagged down 
considerably. Steps were at once taken to shore up the 
building. 


Saks eee 

CIVIL SERVICE EXAMINATIONS -will be held by the 
New York City Civil Service Board as follows: Engine- 
men, Noy. 11; sanitary inspector for the Health Depart- 
ment, Noy. 12; instrument maker for the Fire Depart- 
ment, Noy. 16; bacteriologist, salary $1,200 per year, and 
assistant bacteriologist for the Health Department, $600, 
Noy. 24; second deputy superintendent of buildings (‘“‘com- 
petent architects or builders of at least 10 years’ experi- 
ence’), Noy. 30. Particulars may be obtained of Mr. 
Briscoe, Secretary of the Commission, Criminal Court 
Building. 
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EXTENSIVE IMPROVEMENTS TO THE WATER SUP- 
PLY of Baltimore are proposed, in accordance with plans 
outlined in a report by Mr. Samuel M. Gray, M. Am. Soc. 
C. E., of Providence. The estimated cost of the work is 
$1,985,700, divided as follows: 75,000,000-gallon reservoir 
and land for same, $450,000; two 17,500,000-gallon pumps 
in place, $130,000; one 10,000,000-gallon pump, $35,000; 
five 150-HP. boilers in place, $15,000; pumping station, 
$90,000; pipe system, $1,059,700; screens and accessories, 
$12,800; high service improvements, $193,200. Bids for 
26,000 tons of cast-iron pipe will be received until Nov. 
16, as stated in our advertising columns. It is reported 
that the other contracts will not be let until next spring. 
Mr. W. L. Kenly is Chief Engineer of the Water De- 


partment. 
> 


THE NAVAL BUREAU OF ORDNANCE, says Capt. 
Sampson, Chief of the Bureau, in his annual report, has 
built 450 guns of large caliber, has 89 partly built and 


has only condemned two out of this number in official 
tests. All of the 6-in, guns on hand are to be converted 
into rapid-fire guns, and the appropriation of $250,000 
for reserve guns is being utilized in constructing two 8-in., 
two 12-in. and two 13-in. guns. Smokeless powder is on 
hand for all guns up to 6-in. caliber. During the year 
2,262 tons of armor have been delivered, 684 tons of this 
being reforged plate. The two armor-making companies 
now claim an annual capacity of 8,400 tons. As auxil- 
iary cruisers the department has inspected and ac- 
cepted 19 American steamers on the Atlantic coast and 
9 on the Pacific coast. These ships will require 46 6-in., 
27 5-in., 104 4-in., 54 6-pdr. 8 1-pdr. and 112 machine 
guns. The estimates for the next year aggregate $9,164,- 
620, the largest item being $7,720,796 for the armament 
of vessels authorized, 

THE UNITED STATES NAVY, says Chief Constructor 
Hichborn in his annual report, now contains 110 vesesls 
of all classes; of these 30 are armored, including 8 battle- 
ships, two cruisers, one ram, 6 double-turreted monitors 
and 13 single-turreted monitors. Three other battleships 
are under construction. There are now in commission 
25 new steel cruisers, with 16 iron and wooden cruisers, 
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FOREST DESTRUCTION AND FRESHETS in moun- 
tain streams are discussed in the annual report of Mr. T. 
Jefferson Coolidge, Treasurer of the Amoskeag Cotton 
Mfg. Co., of Manchester, N. H. For some years past there 
have been heavy spring freshets in the Merrimac River 
(that of 1896 compelling a general shutting down of the 
mills at Manchester), while in summer the water is lower 
than in former years. This alternation of very high and 
very low water is attributed by Mr. Coolidge to the cut- 
ting down of forests around the headwaters of the Merri- 
mac, the Pemigewasset and other affluents, The woods 
held back the water, but now that they have been largely 
destroyed the rain, running rapidly over the surface of 
the ground, which is baked by the sun or frozen hard by 
the winter cold, pours all at once into the streams, turns 
them into roaring torrents, and finds its way all at once 
into the Merrimac, Sweeping everything before it. In a 
few days the river sinks rapidly and becomes in time of 
drouth an insignificant stream. 
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THE PENNSYLVANIA FORESTRY COMMISSION, 
Wm. F, Shunk, Engineer, reports that there are in that 
state 13,973,737 acres of cleared land, and 9,099,817 acres 
of woodland, Both Mr. Shunk and Prof. Rothrock, the 
Forestry Commissioner, recommended the purchase of 
forest reserves by the state, both to better protect standing 
timber from fire and to perpetuate our forests. They 
Say that unless something of this kind is done at once the 
state will be denuded of valuable timber within the next 
15 years. During recent years one firm of lumbermen 
has lost 150,000,000 ft. B. M. of timber by forest-fires, In 


the past season one tract of 125,000 acres was thus de- 
vastated, 
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DURING THE CONSTRUCTION OF THE MELAN 
arch bridge, at Topeka, Kansas, the remains of another 
bridge were encountered in the foundation, a bridge for- 
gotten by nearly everyone now living in Topeka, though 
it was only built late in ‘‘the fifties.’’ Topeka was then 
a village, and a bridge was built across the river, with 
pile-piers and a Swing-span for the accommodation of 
passing steamboats. The bridge fell almost immediately 
after its completion, and the wreck was soon buried in 
the sand by a shift in the channel and: forgotten.. The 
oak piles in the foundation of the old pivot-pier, which 
were encountered in founding the Melan arch, were in 
an excellent state of preservation, and they are being 
withdrawn for use under the new piers. 
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PANAMA CANAL WORK, says a Panama news item, is 
being ‘‘pushed’’ on the Culebra Section with a force of 
160 negroes. The American system of handling earth by 
towers, endless chain of buckets, etc., copied from some of 
those used on the Chicago drainage canal, has been in- 
troduced on the Empire Section, and is said to work 
well. M. Belin; the Director-General for the new canal 
company, has arrived at his post. He is not an engineer, 
but a lawyer, formerly connected with the administration 
of the old canal company. 

Evers eos 


WOODEN PAVEMENTS seem to have little connection 
with polities, other than in the contract stage of their 
existence; but the authorities of Chicago, through the 
Chief of Police, have forbidden the use of the wooden 
blocks for making election bonfires. Boys have been 
caught tearing up the blocks on Jackson Boulevard and 
storing them away for this purpose. 

. — 

BRICK PAVING FOR COUNTRY ROADS is being tried 
near Monmouth, Ill. About 3,000 ft. of brick pavement 
have been laid in Monmouth township (Warren county), 
there being a single course of brick laid on 6 ins. of sand, 
while a strip of 30 ins. of broken stone paving is laid on 
each side of the brick. The cost is said to be less than 
$5,000 per mile, 
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THE THIRD AVE. DRAWBRIDGE OVER THE HARLEM 
RIVER; NEW YORK CITY. 

We illustrate herewith the drawspan for the new 
Third Ave. bridge over the Harlem River, New 
York city, which is now compieted, and will be 
opened to traffic as soon as the approach spans are 
finished. This is one of the largest and heaviest 
drawbridges ever built, and it is notable not only 
for its size, but for the attempt which has been 
made to improve its appearance. While the truss 
is of the general form which has become a stand- 
ard for swing spans of this class in America, 
curved outlines have been adopted for the top 
chord in place of the angular outline which such 
a truss usually presents, and the top chord has 
been emphasized in the construction. 

There may be some things in the field of en- 
gineering construction which are more awkwardly 
ugly than the ordinary swing span truss as usu- 


The traffic over the bridge and on the river is 
very considerable, being approximately equal to 
that of the Chicago River and the main bridges 
across it, and this traffic is rapidly increasing. The 
traffic over the temporary drawbridge at Third 
Ave., during the 24 hours between 12 p. m., July 
9, and 12 p. m., July 10, included 4,996 vehicles, 
and the draw was opened 60 times during that 
period, the aggregate time of opening being five 
hours. The traffic on the Harlem River amounted 
to 5,910,376 tons in 18938, while foreign shipping 
from the port of New York amounted to 7,000,000 
tons in the same year. 

In view of this very heavy traffic it was 
therefore important to devise such-machinery for 
operating as would swing the bridge quickly and 
would reduce to the lowest degree the lia- 
bility to failure. The problem to be considered 
was the best method of swinging a bridge span 


proaches on the south side to the west of Third — 
Ave. All the stone work is rock-faced, except the — 
cut granite balustrades, railings and curbs. 

The detail bids for this entire structure were 
given in full in our issue of Sept. 7, 1893. The 
total cost of the bridge, including land, will be 
from $2,000,000 to $2,500,000. 

The bridge was designed by Mr. Thomas C. 
Clarke, M. Am. Soc. C. E., and the machinery 
was also built under his specifications and direc- 
tion. Mr. Geo. W. Birdsall is engineer in chief of 
the whole work by virtue of his position as Chief 
Engineer of the Depvartment of Public Works. 
The general contractor was Mr. Isaac A. Hopper, 
of New York. The drawspan was built by the 
Phoenix Bridge Co., of Phoenixville, Pa., of which — 
Mr. John Sterling Deams, M. Am. Soc. C. E., is 
Chief Engineer. The machinery was built by 
Joseph Edwards & Co., of New York city. 


DRAWBRIDGE OVER THE HARLEM RIVER AT THIRD AVE., NEW YORX CITY. 


Thomas C, Clarke, [1. Am. Soc. C. E., Engineer. 


ally constructed, but we do not now recall what 
they are. The attempt to remedy this by the in- 
troduction of curved outlines which has been 
made in the present case is a mgst interesting ex- 
periment, and opinions will doubtless differ as to 
its success. We are inclined to believe that a more 
radical departure must be made from conventional 
forms if the swing span is to be made a thing of 
beauty. ; 

AS an engineering structure the bridge is espe- 
cially notable for its use of multiple-intersection 
lattice trusses in a structure of such magnitude. 
These, with the curved top chord, have made nec- 
essary great care and accuracy in the shop and 
field work. 

The span is 300 ft. long and 87 ft. 6 ins. wide 
over all. The Act of Congress authorizing the 
rebuilding of the Third Ave. bridge, requires a 
clear headway of 24 ft. above high water. The 
limited space available for approaches on the 
south side of the river made it necessary to design 
the draw with a very thin floor, not over 20 ins. 
deep, in order to keep the approach grades down 
to 3%. This made it necessary to place the trusses 
near together, and the bridge is therefore built 
with four trusses, dividing the floor into two car- 
riage roadways and a roadway for a double track 
electric railway, the latter being between the mid- 
dle trusses. The three roadways are each 20 ft. 
wide, and two sidewalks 9 ft. wide are carried on 
cantilever brackets outside the trusses. The 
depth of the trusses is about 38 ft. at the center 
and 18 ft. at the ends. The floor system is of 
buckle plates, covered with concrete and an as- 
phalt pavement for roadways and sidewalks. The 
weight of the draw is 2,500 tons, and this is carried 
on a turntable of 60 ft. diameter, which is said 
to be the largest ever built, that of the 400-ft. 
four-track drawbridge carrying the New York 
Central R. R. across the Harlem River being 54 
ft. diameter. There are 80 wheels, 24 ins. diameter 
and 12 ins. wide, running on a track GO ft. in 
diameter. The bridge can be turned easily by 
hand power. 


weighing 2,500 tons through a quarter of a circle 
in two minutes, several times a day. This 
work can be done by a 50-HP. engine but in 
order to prevent closing the bridge for repairs 
or minor accidents, a duplicate plant is fitted, con- 
sisting of two 60-HP. boilers, and two double 
cylinder (7 x 10 ins.), inclined, oscillating engines, 
either of which can operate the bridge at half 
speed. The boilers also supply steam for the end 
locking gear, and for a 35-HP. dynamo for light- 
ing purposes. The machinery is placed in a power- 
house between the trusses. In preparing to open 
the bridge, the engineman first. signals the gate- 
men, who close the gates on the outer end of the 
fixed approach spans. He then simultaneously 
withdraws the central locking bolts, runs up the 
eight supporting nuts and eight hydraulic rams 
under the ends of the four trusses, and also raises 
the ten aprons (four for sidewalks, four 
for roadways, and two for electric railway) 
which cover the space between the draw and 
the fixed spans, while at the same. time the 
rail connections of the electric railway tracks 
are also raised. These operations are performed 
simultaneously in about 10 to 12 seconds. The 
time occupied in swinging the span is such that 
the whole time occupied will not exceed two min- 
utes for a full opening, and two minutes more for 
closing and locking the bridge. 

There are two 117-ft. plate girder deck approach 
spans, one at each end of the draw, and these have 
a 50-ft. roadway paved with granite, and two 12- 
ft. sidewalks paved with limestone flags. Beyond 
these are masonry approach viaducts, that on the 
north side being in line with the bridge, while at 
the south end the approaches curve away in either 
direction, almost at right angles to the bridge. 
The north approach is 60 ft. wide, and the two 
south approaches are 85 ft. wide. These ap- 
proaches have no sidewalks, the sidewalks of the 
bridge proper being reached by two stairways 12 
ft. wide. A movement is on foot to have another 
approach from the Southern Boulevard, on the 
north side, and to extend one of the curved ap- 


Pheenix Bridge Co., Builders. 


NOTES OF A TRANSCONTINENTAL TRIP. 


IV. : 
The Great Salt Lake. 


On July 12 I took a trip to this remarkable 
lake, which is about 15 miles from Salt Lake City, 
and has two pleasure and outing resorts reached 
by rail. Garfield Beach is reached by a branch of 
the Union Pacific Ry., and Saltair Beach (which 
was the place visited) is reached by the Saltair 
Ry. (a branch of the Rio Grande Western Ry.). 
This latter line has engines built by the Rhode 
Island Locomotive Works, of Providence, R. L., 
and they are painted in an unusually gaudy style, 
with brilliant red wheels and a liberal allowance 
of gold leaf and varnish. The first car of the train 
is a closed combination baggage and smoking 
ear, the other cars are open-sided excursion cars 
with 20 transverse seats, resembling in style the 
cars of the Coney Island lines, so familiar to New 
York people. The train lands its passengers at the 
entrance of the great pavilion shown in Engineer- 
ing News, Nov. 9, 1898, from each side of which 
extends a curved trestle with rows of dressing 
rooms for bathers. .The water of the lake is 
remarkably clear, and the bottom is of fine sand 
as soft as a velvet carpet. It was also pleasantly 
warm and afforded a most enjoyable bath. The 
water has a specific gravity of 1.107 and contains 
17 to 27% of saline contents (varying at different 
parts of the lake.) The bulk of the saline contents 
is common salt.. The Dead Sea has a specific 
gravity of 1.116 and contains about 24% of saline 
contents, while ordinary sea-water has a specific 
gravity of 1.026, and contains 3 to 5% of saline 
contents. The lake is about 80 miles long and 30 
to 50 miles wide, with an average depth of 20 ft. 
and a maximum depth of about 80 ft. It receives 
the Jordan, Weber and Bear Rivers, but has no 
outlet. There are two large islands, 12 and 16 
miles long, with hills as high as 3,000 ft., and 
having goodfresh water springs; besides these there 
are anumber of smaller islands. On the south side 
are the mountains, while dry desert and salt 


November 5, 1896. 
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marshes form the south and west sides, and ir- 
rigable lands are on the east side. The old water 
line is plainly visible on the rocky sides of the 
mountains. 

Salt Lake City to San Francisco (So. Pacific Ry.). 

I left Salt Lake City on the Pacific mail train 
of the Rio Grande Western Ry., July 18. The line 
follows mainly the course of the lake shore to 
Ogden, 37 miles,where the Rio Grande Western Ry. 
terminates by a junction with the Union Pacific 
Ry. There is a handsome station here, built be- 
side the tracks and having no trainshed or plat- 
form sheds. The through cars for this latter line 
are here attached to the Overland Limited Express 
which runs over the Chicago & Northwestern Ry. 
and Union Pacific Ry. to Ogden, and thence over 
the old Central Pacific Ry. (now the Central Pacific 
Division of the Southern Pacific Ry.) to San Fran- 
cisco. This train, on July 13, was made up of 
seven cars; a fast freight car, baggage and mail 
car, day car, tourist sleeping car, dining car and 
two sleeping cars. It was hauled by a ten-wheel 
engine, built by the Cooke Locomotive Works, of 
Paterson, N. J., one peculiar detail of which was a 
step attached to the crosshead, evidently to give 
the cleaners access to the running board without 
climbing up on the front end. On the Sacramento 
Division, running between Sacramento and 
Truckee, are some immense twelve-wheel engines 
with cylinders 22 x 26 ins., and weighing 173,000 
Ibs., with 145,000 lbs. on the eight driving wheels. 
These engines are reported by Mr. H. J. Small, Su- 
perintendent of Motive Power, to be giving re- 
markably good service on the heavy mountain 
grades over the Sierras. 

Near the track, at Sacramento, were seen the 
works of Schaw, Ingram, Batcher & Co., manu- 
facturers of riveted sheet, steel and iron pipe for 
mining, irrigation and power purposes. 

Southern Pacific Ry. (Central Pacific Division). 

The Central Pacific Ry. was one of the two great 
lines whose construction was assisted by the 
United States government in order to secure a 
transcontinental railway line. The total amount 
of subsidy issued to the Central Pacific Ry. was 
$27,855,680, and about 12,000,000 acres of land. 
The line was to extend from San Jose to Ogden. 
Work was commenced at Sacramento in February, 
1863, and the connection with the Union Pacific 


On leaving Ogden the railway at once begins to 
ascend from the level of the Jordan Valley, the 
grades being pretty heavy in places and combined 
with sharp curves. The valley here is composed of 
salt marshes and desert land, and high upon the 
hills is plainly visible the water line of the former 
level of the lake. For several hours the dark 
blue lake and its mountain islands are present to 
the view; in fact as far as Monument, 77 miles 
from Ogden. For many miles one sees on the 
south side of the line evidences of a partly graded 
roadbed, with cuts and fills, the grade being usu- 
ally below that of the existing line, but running 
out into the latter at Promontory, Corinne, ete. 
This is part of the line built by the Union Pacific 
Ry. when the transcontinental line was under con- 
struction, and the point of junction of the Union 
Pacific Ry. (from the Missouri River) and the 
Central Pacific Ry. (from the Pacific Coast) had 
not been decided upon. Both companies built as 
fast as possible in order to gain the subsidies for 
length of line, and as many men were put on as 
could work without getting in each other’s way. 
The graded lines overlapped for nearly 200 miles, 
but the actual meeting of the tracks was made at 
Promontory, on May 10, 1869. Ogden was after- 
wards settled upon as the junction point. At Kel- 
ton, 92 miles, is the water supply station for the 
westbound trains, which here strike across the 
northern edge of the Great American Desert for a 
distance of nearly 100 miles, the line being on an 
ascending grade and reaching an elevation of 
5,975 ft. at Toano, on the western border of the 
desert. The general appearance of the desert is 
similar to that of the Utah Desert, already de- 
scribed, being a sand with sufficient loam to form 
a thin, flat scale like the cracked mud bottom of a 
dry pond, and to form a thin, slimy mud when 
wet by the occasional furious rainstorms, which 
are preceded by wind and sand storms. The train 
passed through one of these storms, the blinding 
sand being followed by a drenching rain, which ef- 
fected a welcome cooling of the atmosphere. 

From the desert the line ascends the Cedar Pass, 
climbing the Divide between the desert and the 
Humboldt Valley. Here the snow sheds and snow 
fences begin to appear, and the summit is reached 
at Moors, 6,167 ft. above sea level. Beyond this 


there is an almost continuing descent to Browns, 
610 miles, the elevation of which is 3,929 ft. 


About 


PIER AND TURNTABLE FOR THIRD AVE. DRAWBRIDGE. 


Ry. was made on May 10, 1869. The communica- 
tion with San Francisco was at first by steamer, 
until the Western Pacific Ry. was opened from 
Sacramento, and this was later superseded by the 
California Pacific Ry., which has a route 60 miles 
shorter, but includes a ferry crossing of the 
Carquinez Strait. The Central Pacific Ry. is 
now leased to the Southern Pacific Ry. for 99 
years from April, 1885, 


140 miles of this distance is across the desolate 
Nevada wWesert, which, however, this train crosses 
at night. The speed is considerable at times, 40 to 
50 miles per hour, but though the track is fairly 
easy riding for the Pullman cars, it was the least 
easy of any thus far encountered. Reno, 4,497 ft. 
elevation, is the junction for Carson City and Vir- 
ginia City, in the great silver and gold mining dis- 
trict of which the Comstock mines are the most 


celebrated. Here begins the ascent of the Sierra 
Nevada, amid the scenery of pine-clad slopes and 
peaks which are characteristic of this region and 
which are a great relief after the sand and dust 
and glare of the Utah, American and Nevada des- 
erts. For many miles the line follows the rushing 
and tumbling clear Truckee River, and, rising 
from it are seen the long, steep chutes of plank, 
down which the logs are sent from the hill tops ta 
the river. Unfortunately, the snowsheds begin at 
Truckee and continue almost without a break for 
40 miles, so that, as there is no outside line for 
summer traffic (as on the Canadian Pacific Ry.) 
much of the view is lost. Glimpses of snow 
patches are seen through the loopholes, however 
The station at Summit (elevation, 7,017 ft.) is in 
the snow shed, and at intervals the sheds are 
wide enough for a side track for passing trains, 
or for the water train for protection from fire. In 
view of the stifling fumes and gases from the en- 
gines in this 40 miles of tunnel, which are very 
trying to the lungs, it would seem as though in 
summer some of the roof boards should be re- 
moved for ventilation, which is not sufficiently pro- 
vided for by the gaps between the boards forming 
the walls. This removal of boards is indeed car- 
ried out to some extent, but not enough to amelior- 
ate the certain inconvenience and possible dangers 
arising from inhaling these fumes. From Summit 
the train goes coasting down the Pacific slope 
of the range at high speed, amid magnificent scen- 
ery, the descent being almost continuous from 
Summit (7,017 ft.) to Sacramento (30 ft. above sea 
level). The distance is 105 miles, and is made in 
five hours. A few miles east of Sacramento is the 
junction with the Southern Pacific Ry.’s main 
transcontinental line (through southern California 
and Texas), and its line north to Portland, Ore. 

The track is laid mainly with 75-lb. rails, having 
square suspended joints with 24-in. splice bars and 
pin bolts. Servis tie-plates are very extensively 
used, many of these being four-flanged plates with 
four spike holes for double spiking on curves. Red- 
wood ties are used, and some old ones in the Sac- 
ramento station appeared to be in very good condi- 
tion. Across the desert the telegraph poles are 
square sawed posts, with the insulators attached to 
the underside of the crossarm. The train of eight 
cars was hauled by two ten-wheel engines, and it 
was noted that some of the road engines have a 
hose reel and fire hose on the top of the rear end 
of the tender tank, while some of the switch en-~ 
gines have also a fire pump mounted on the 
boiler, The station at Sacramento is worthy of 
comment in that it is one of the few large sta- 
tions provided with a trainshed. 

The train now passes through the fertile Sacra- 
mento valley, with its extensive fields of grain 
dotted with numerous groups of fine oak trees. 
West of the city the line passes over flat swampy 
grass lands (the ‘‘tules’’), over which thousands 
of birds are flying, and then again across more 
rich agricultural country with quantities of fine 
trees, the bright fresh green of which is most re- 
freshing to the eyes after days of rocky scenery, 
desolate hills, barren desert, or even the dark 
pines of the Sierra Nevada, 

At Benicia the railway is cut by the Carquinez 
Strait, an arm of San Francisco Bay, across which 
the whole train is ferried on the transfer steamer 
“Solano.”’’ At Port Costa the train again runs 
ashore, and continues its trip to Oakland, running 
out upon a pile and rock-filled pier nearly two 
miles long, in the bay. At the end of the pier is a 
trainshed and ferry house building 1,050 ft. long 
over all. The trainshed has a central portion 120 
ft. wide and 60 ft. high, and two side portions 60 
ft. wide and 40 ft. high, these latter portions being 
used for the suburban traffic. At the end of the 
central part of the trainshed is the headhouse 
building, containing a waiting room 120 x 120 ft., 
restaurant, offices, etc., and from the waiting 
room there is access to the upper deck of the large 
sidewheel ferry steamers running between Oak- 
land and San Francisco. 


Railway Ferry Steamer “Solano;” Southern 
Pacific Ry. 

This is the largest car ferry steamer ever built. 
It plies between Benicia and Port Costa, across 
the Carquinez Strait, 12 miles from San Francisco, 
the total length of trip being ahout two miles and 
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the time less than ten minutes from stop to start 
of train. The vessel was designed in 1884 by Mr. 
Arthur Brown, while Superintendent of Bridges 
and Buildings of the Central Pacific Ry.,.and it 
was required that it should have capacity for the 
longest freight trains on the line. Some idea of 
its size may be gathered when it is stated that the 
deck is 424 ft. long and 116 ft. wide, with four 
tracks having a capacity for 48 freight cars or 
24 passenger cars, with locomotives. The hull is 
of wood, stiffened by four longitudinal Pratt 
trusses under the deck. It is divided into 12 com- 
partments, and contains the quarters for the 
officers and crew. There are two vertical engines 
with walking beams, both placed on the center 
line of the hull, and each driving one of the side 
wheels, the shafts being 16 ft. apart c. to c. The 
engines occupy a superstructure in the middle of 
the vessel, while the four batteries of boilers (fore 
and aft of each paddlebox) are in the super- 
structures erected on the guards, or the overhang- 
ing portions of the decks. There are four smoke- 
stacks. The steering is effected by four balanced 
rudders, 11% x 5% ft. each, at each end of the 
boat, the set of rudders at the bow (in either di- 
rection) being fixed. The four rudders are coupled 
together and operated by hydraulic machinery, 
which, as well as the hand steering gear, is op- 
erated from either of the two large pilot houses 
on the end bridges of the vessel. The engines 
were built by Harlan & Hollingsworth, of Wil- 
mington, Del. By means of the large rudders and 
the independent engine to each wheel this great 
eraft can be easily handled in the current, which 
runs at the rate of eight miles per hour. At either 
end of the trip the boat runs into a slip formed by 
guard piles, while an apron 100 ft. long, having 
five combination bowstring trusses, is adjusted by 
hydraulic power to fit the level of the deck, being 
latched to the boat. This apron has four tracks. 
A full description of this interesting vessel with 
illustrations may be found in a paver on “The 
Railway Ferry Steamer ‘Solano,’’’ by Mr. Robert 
L. Harris, M. Am. Soc. C. E., in the “Transactions 
of the American Society of Civil Engineers.’’ The 
leading dimensions of the vessel are as follows: 
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STREET RAILWAY TRUCKS.* 
By John N. Akarman. 


The term truck, in this case, means the separate frame- 
work for holding the running gear of an electric car; 
namely, the wheels, springs, brakes, motors, etc. When 
motors were first placed upon street cars, it was believed 
that there was no necessity for special construction, or 
any marked departure from the prevailing horse-car prac- 
tice. The idea of a separate truck was first conceived 
about 1885, but it was not until the latter part of 1887 
that, in its concrete form, it was put into operation. 

The first truck consisted of a continuous upper chord 
made of bar iron in the form of a rectangle. Its purpose 
was to support the car body, the sills of which rested on 
its frame. The sides of this upper chord were re-enforced 
by heavy oak sub-sills to which the chord and the pedes- 
tals were both firmly bolted. This form of frame kept the 
body square and took many of the strains on itself; but it 
has been abandoned, and in abandoning it and using sep- 
arate bars, I think we have been drifting away from the 
best practice, for it had a very important advantage in 
preserving the squareness of the body and truck. In ad- 
dition to this upper chord, there was a bar extending 
around the truck to which the bottom of the boxes were 
fastened. 

Springs over the axle boxes were unsatisfactory, from 
their stiffness in the limited space available, but by 


*Abstract of a paper presented at the Annual Convention 
of the American Street Railway Association at St. Louis. 
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widening the box at the bottom, or adding ears so as to 
form spring seats, it was found possible to give each box 
two springs, one on each side, and of ample diameter and 
length so that they would carry the load with ease and 
have sufficient motion. Thus placed, they had the ad- 
vantage of carrying the box perfectly steady, preventing 
entirely the rocking ard unsteady motion. It was soon 
found that brakes upon electric cars were a very much 
more important feature than they had been upon horse 
cars. The brakes were first suspended from the sills 
of the car, and the sinking of the car body under a load left 
the shoe so far from the wheels that in applying the 
brakes, the slack of the chains was increased and could 
not be taken up without considerable delay. Another 
difficulty was the longitudinal rocking or pitching of the 
car body, whichis not only excessively unpleasant to passen- 
gers, Fut very destructive to the trucks, motors and track. 
The lengthening of the wheelbase as a remedy for this did 
not prove to be of much adyantage. The first success 
as a remedy appears to have been made by extending the 
sides of the truck, and mounting elliptic or semi-elliptic 
springs on the ends of the extension pieces. This latter 
method with the semi-elliptic spring has been the most 
successful preventative tried. 

The composite frame demonstrated its imperfections 
with the locomotive years ago, and has been found even 
less successful as a form of construction for a motor 
truck. This is due in a measure to the fact that on ac- 
count of cost, first class workmanship is out of the ques- 
tion in building a low-priced truck. The truck frame 
consisting of a solid forged bar, of course, gives greater 
strength to resist strains thrown upon it from all direc- 
tions than any form of a built up truss. I believe the 
ideal four-wheel truck for electric cars at the present 
time is the one haying the fewest number of parts in its 
construction, in which the side pieces of the main frame 
are single forged bars connected across the ends by bars 
either bolted or welded on so as to make the frame one 
continuous piece. This frame is carried by springs from 
the journal boxes, and itself carries an upper chord, like- 
wise, a continuous rectangular piece which has suitable 
seats for the springs. This upper chord is recessed to 
take the bolts and spring seats, leaving its upper sur- 
face flush. The ends are carried by the half elliptic 
springs, while the spirals are placed at the journal boxes. 
The brake should be hung by links. Diagonal bracing is 
out of the question in the construction of a truck on ac- 
count of the motors, but the diagonal strength is usually 
increased by the introduction of transoms. Such a frame 
carries its machinery with a certainty of its always being 
in alinement with the driving axle, and as it is spring 
carried, it is as light on the rails as any form of single 
truck, while the longitudinal oscillation is prevented by 
the peculiar effect of the half elliptic springs which do not 
respond readily to rhythmic motion. 3 

At its best, however, the four-wheel truck is an uncom- 
fortable carriage and a track destroyer, and should only 
be used where cars are run at comparatively slow speed, 
and with moderate length of car bodies. Where it is 
desirable to run at higher rate of speed in suburban ser- 
vice, the damage to the track becomes so great that it 
should preclude its use. The only alternative is to uso a 
double truck car with swivel or pivoted trucks, and this 
is easy on curves to a Gegree that would hardly be cred- 
ited by those who haye only been familiar with four- 
wheeled cars. The greater number of wheels not only 
reduces the weight on each wheel, but correspondingiy 
reduces the blow when the wheels strike a joint or a 
low place ‘in the track. This is still further diminished 
by equalizing the springs, so that each wheel in rising 
or falling in passing over any imperfection in track ele- 
vates the load a distance but half as great as its own 
rise. Oscillation, whether longitudinal or transverse, can 
be completely done away with by the use of double trucks. 

The conditions, however, are not altogether in favor of 
the pivotal truck. As for instance, if all the weight is 
used for adhesion it is twice as expensive in use as a 
four-wheel truck. If two motors are used, it only has 50% 
of the propelling power. In its ordinary form, it makes a 
wide body necessary and hence ig out of place in narrow 
streets or places where traffic is very heavy. It also has 
the disadvantage of putting the body at a greater height 
than is necessary with four wheels. 

The ‘‘maximum traction’”’ truck may be defined as a 
pivotal truck in which the load is eccentrically placed 
in relation to the four wheels of each truck. Two of 
them receive only a sufficient amount of weight (20%) to 
Keep them upon the track, while the others take the re- 
mainder of the load. It was found that it was not neces- 
sary to have the wheels of equal size. The large pair 
used as driving wheels, being very near the pivotal point, 
have a comparatively small amount of swing, and can be 
allowed to rise within the floor timbers, while the small 
wheels moving through a much greater arc easily clear 
the sills. By this form of construction, the body can 
not only be brought down, but the frame can be made as 
narrow as in the ordinary street car body. This form 
of truck enables the car to be utilized for both street and 
Suburban service. It is also found in its latest form 
utilized under long open cars. It carries the motors in a 
satisfactory manner, guides readily and answers nearly all 
the requirements of the service, 

As inter-urban service is almost equivalent to service 
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on steam railways; for this service, pivotal trucks haying 
regular swing beams, equalizers, elliptic springs, and al] 
the parts of the steam railway truck are entirely satisfae-_ 
tory. They take curves easily at a high rate of speed. But 
for trucks which must run not only on trams, but on T. 
rails, some form of the maximum traction truck will 
give, all things considered, the best service. 

An important question to be considered in connection 
with the adoption of single and double trucks, is whether 
the punishment to the track by single trucks is not so 
great as to more than make up for the cost of putting in 
and running double trucks under all cars, whether short 


or Jong. 
2 _ 


A WIND-INDENTED STAND-PIPE AT CORTLAND, N. Y. 


A partial wreck of a stand-pipe occurred at 
Cortland, N. Y., on Sept. 29, as shown by the ac- 
companying reproduction of a photograph of the 
pipe after the accident. The accident seems 0 
point to the necessity, at least in the case of so 
large a structure, of ample top stiffening. F 

The stand-pipe is on a hill about 150 ft. high. It 
is of 44-in. iron for the lower five sheets and %-in. © 
for the remaining distance to. the top. 1 

The accident occurred during the night of Sept. 
29. A high wind wrecked many roofs in the vil- 
lage of Cortland and blew at an estimated velocity 


View of Partially Wrecked Stand=Pipe; Cortland, N. Y. 


of SO miles an hour for two hours. The recording 
gage showed 22 ft. of water in the pipe at the time _ 
of the accident, the water extending 2 ft. above 
the bottom of the bent portion. ; 
Repairs were made by pulling the top back into 
place, attaching a 4 x 4-in. angle around the top, 
patching the hole at the break and guying the top 
by four 114-in. steel cables anchored to stone posts. 
We are indebted to Mr. Wm. B. Landreth, M. 
Am. Soc. C. E., of Cortland, for the above informa- 
tion. The photograph from which the, view was 
reproduced was kindly furnished Mr. Landreth by 
the Cortland Water-Works Co. 
ee ee 
THE NEWTOWN CREEK BRIDGE COMPETITION. 
(With inset.) 


We present to our readers in this issue the 
designs submitted in the Newtown Creek bridge 
competition. The engineering problem presented 
for solution in this case is one of great interest, 
and one which is likely to come up very frequent- 
ly for solution in the future. The various designs 
presented therefore are worth careful study. 

Before describing the different designs, how-- 
ever, the principal facts in connection with 
this much discussed piece of engineering work 
may be set forth. — - ; 

Newtown Creek is an arm of the Hast River 
which extends from a point about opposite 28th 
St., New York city, east and south a distance of 
nearly three miles. It is lined for a large part of 
its length with docks and wharves and manu-— 
facturing establishments, and in consequence @ 
large traffic is continually passing in and out of. 
it. The creek forms the boundary line between 
Brooklyn and Long Island City, and the Vernon 
Ave. crossing, only a quarter mile from the mouth 
of the creek, is the only means of direct commu-— 
nication between these two cities. The next 
crossing up the creek is on Greenpoint Ave., aj 
mile further up the stream, and there is practi-- 
sally no means of reaching Long Island City 
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FIG. 5. DESIGN OF F. S. WILLIAMSON, M. AM. SOC. C. E. AND 
ALFRED LIEBMANN. ; 
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FIG. 4. DESIGN OF E. B. JENNINGS. 
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G. 2. DESIGN OF wM. H. BREITHAUPT, 
M. AM. SOC. C. E. 
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FIG. 1. DESIGN OF THOS. £. BROWN, JR., M. AM. SOC. C. E. 
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from Brooklyn by this route except by a long de- 
our. 

For many years the old wooden bridge, oper- 
ated by hand power, which has done duty at the 
Vernon Ave. crossing, has been the subject of 
severe criticism; and about two years ago, we 
pelieve, the U. S. Engineer Officer in charge of 
the district declared it an obstruction to navi- 
gation, and intimated that no center-pier draw- 
span would be permitted to replace it; some type 
of movable bridge must be chosen which would 
give an unobstructed channel the full width of 
the creek when the bridge was opened. 

It may be remarked in passing that the pro- 
vision of a new bridge at this point has been 
greatly complicated and without doubt delayed 
by the fact that Newtown Creek forms the boun- 


dary line between Kings County and Queens 


County, and the joint action of the Boards of Su- 
pervisors of the two counties was necessary. 

After much discussion of various plans, it was 
decided to build a bridge similar to the Halsted 
St. lift bridge in Chicago, designed by Mr. Jie A. 
L. Waddell, M. Am. Soc. C. E., and jllustrated 
in Engineering News of April 19, 1894. The clear 
span was to be about 140 ft., and the total height 
of lift about 150 ft. 

Bids for constructing the bridge were adver- 
tised for, and on July 29 seven proposals were 
opened. The contract was then awarded to the 
lowest bidder, the King Bridge Co., of Cleveland, 
O., at its bid of $418,000. 

Subsequently the award of the contract was 
vetoed by the Supervisor-at-Large, on the ground 
that the contract price was excessive, being $100,- 
000 more than the estimate made by the county 
engineer of Queens Co., Mr. John J. McLaugh- 
lin, M. Am. Soc. C. E.. Shortly after this, legisla- 
tion took effect which abolished the organization 
of Kings county, as it had become coterminous 
with the city of Brooklyn. The Kings County 
Board of Supervisors thus ceased to exist and its 
powers were transferred to the Board of Alder- 
men of the city of Brooklyn. Joint action of this 
body and of the Queens County Board of Super- 
visors thus became necessary to any progress in 
the matter of the Newtown Creek bridge. 

After several months’ delay a new scheme was 
agreed upon, and in July of the present year en- 
gineers were invited to submit designs for a 
bridge on the Vernon Ave. site. A peculiar feat- 
ure of this competition was that no prizes or 
compensation of any sort was offered. 

Each engineer submitting plans was required 
to state their price, and was warned that no 
compensation would be given to any except the 
one whose designs might be approved and adopt- 
ed, and he must agree in advance that the en- 
tire charge for all his work should not exceed the 
price submitted with his design. Further, the 
right to reject any and all designs was reserved.* 

On July 23, the designs received by the com- 
mittee were examined. It was found that eight 
competitors had submitted plans for a bridge; 
and one engineering firm which had examined 
the location and concluded that a tunnel was 
a preferable solution of the problem submitted 


a brief advocating that construction. 


The designs submitted, with two exceptions, are 
shown upon our inset sheet. Following the date 
set for the receipt of designs, plans were also 
submitted by Mr. Albert H. Scherzer, of Chi- 
cago, for a structure similar to the rolling lift- 
bridge; designed and patented by the late Wm. 
Scherzer, and in use at Chicago by the Metropol- 
itan Elevated R. R. at its crossing of the Chi- 
cago River, and by the City at its Van Buren St. 
crossing. As this type of bridge was illustrated 
in our issue of Feb. 21, 1895, and as the design 
was not presented during the time fixed by the 
committee, we do not include it on our inset sheet. 

After the receipt of the designs, the committee 
visited Chicago and examined the various types 
of bridges in use there. As a final result of its 
investigations it first adopted a resolution ap- 
proving the bascule type of structure as the most 
suitable for the conditions existing at the New- 
town Creek crossing, and later adopted the plans 
submitted by Mr. Thos. E. Brown, Jr., M. Am. 
Soc. C. E., 38 Park Row, New York city. 

Turning now to the drawings upon our inset 


*See Engineering News, July 9, 1896, pp. 24 and 26. 


sheet, it should be explained that we have re- 
drawn all the designs to uniform scale and in uni- 
form style from drawings and blue prints kindly 
furnished by the several competitors. Neces- 
sarily, most of our drawings show much less of 
the details of construction than was shown in 
some cases on the designs submitted to the com- 
mittee; but we have endeavored in every case to 
show enough detail to make clear the important 
features of the design. 

Fig. 1 shows the design submitted by Mr. 
Brown. It is a hinged-lift structure in two halves, 
supported by towers on each shore and operated 
by hydraulic power. More in letail the design is 
described by Mr. Brown, as follows: 

“The bridge consists of two hinged spans 80 -ft. 
4 ins. long from center of hinge to center of river, 
or a total of 176 ft. 8 ins. between hinges, and two 
towers about 74 ft. high, surmounted by houses 
for the operators. 

The outer ends of each span will rest on steel 
trestle bents, hinged to the lower chords of the 
trusses. These will rest on castings in a sub-pier 
at bottom of river. The trestle bents will rise with 
the bridge and fold parallel to the floor of the 
spans, leaving the full depth and 150 ft. width of 
stream clear of obstruction. This motion will be 
controlled by a positive automatic connection, in- 
dependently of the weight of the bents. 

Small hydraulic pressure pipes will be laid, as 
indicated, to the central sub-pier. Any silt drift- 
ing under the feet may be washed away by turn- 
ing pressure on these pipes. The bents may be 
dispensed with if preferred, and the span support- 
ed by suspenders from the towers, as indicated on 
the plans.* This will increase the cost of the 
bridge. 

Each span will be balanced by two cast-iron 
weights in steel frames running in guides in the 
frame work of the towers. These will be connect- 
ed with the span by 12 114-in. steel cables (six on 
each side), passing over two 10-ft. diameter steel 
riveted wheels, placed on top of the tower. The 
weights will be subdivided and the cables attached 
to them by equalizers with adjustable connec- 
tions. 

The cables will be connected to the spans by a 
system of links, so arranged that the counter- 
weight, though constant, will balance the span 
in all positions, except near each end of the travel, 
where the position of the links is such as to cause 
the weight to act against the moving span and 
assist in bringing it to rest. This arrangement 
is shewn by an explanatory diagram on the 
drawings. 

On the ends of the spans are placed curved lat- 
tice buffers which will engage the cables should 
the spans pass the perpendicular line. These are 
so arranged that a wind pressure of over 30 lbs. 
per sq. ft. will not be sufficient to force spans 
against towers. 

Bach span will be operated by eight hydraulic 
rams, 12 ins. in diameter and about 8 ft. stroke, 
four for lifting and four for lowering. These 
will be supplied with pressure from a compound 
duplex pump. An additional duplex pump is pro- 
vided to act as a relief for the compound pump 
and to increase the working pressure during high 
longitudinal winds. These will be automatically 
controlled by variable power hydraulic valves. 

All hydraulic pipes, fittings and cylinders will 
be tested to 2,500, Ibs. per sq. in., and will be so 
duplicated that the bridge will be capable of op- 
eration in the event of disabling of any two of 
either set of four rams or their connections. The 
rams are of sufficient size and strength to resist 
a longitudinal wind pressure of 50 lbs. per sq. ft. 
on the entire floor of the bridge. The arrange- 
ment of pumps is such that a range of hydraulic 
pressures may be obtained up to 1,200 lbs. per sq. 
in. Under average conditions the working pressure 
will be about 250 lbs. per sq. in. Mechanical au- 
tomatic stops will be provided in connection with 
the operating valves, which will bring the bridge 
to rest gradually at the end of its travel. Hy- 
draulic buffers will also be provided on the ends 
of the rams, for the same purpose, as an addi- 
tional safeguard. 

Hydraulic speed governors will be provided, by 


*By an error in our drafting department the dotted lines 
showing these suspenders were omitted from Mr, Brown's 
design.—Ed. 


means of which the speed of the bridge will be 
controlled or limited independently of the opera- 
tor. The operator may move the bridge as slowly 
as he may desire or stop it entirely at any point 
of its travel, but he cannot, nor can a puff of wind, 
increase the speed beyond the limit at which the 
governors are set. ‘ 

The bridge may be operated in calm weather in 
30 seconds and closed in the same length of time. 
Under average conditions the time would be 
about 45 seconds opening and 45 seconds in clos- 
ing. The bridge may be operated directly by a 
man in the tower, or by signal bell to a man in 
the engine room, as may be preferred. 

The plan includes suitable boiler and appur- 
tenances, and the entire power apparatus is lo- 
cated in the foundations of the tower. If a sup- 
ply of electric current is available, electric motors 
may be substituted for hydraulic rams and the 
boiler be dispensed with. We prefer a hydraulic 
plant for this class of work, considering it more 
reliable and certain in action, and less liable to 
derangement.” 

Fig. 2 shows a half-span of a structure de- 
signed by Mr. W. H. Breithaupt, M. Am. Soc. ,C. 
E, 71 Broadway, New York City. It is a three- 
hinged arch, made in halves, with the bridge floor 
suspended from it and hinged to it. The follow- 
ing is from the description submitted by Mr. 
Breithaupt with his design: 


The floor is in two parts and is hinged to the arch near 
its ends. The arch is made to part at the center point, and 
each half is arranged to revolve around its endpins. There 
are two towers, one at each end of the arch. Over 
the tops of the towers, and attached to the two halves 
of the arch at the center joint, are cables, by means of 
which the mid-stream ends of the floor and arch halves 
respectively are raised. The floor suspenders are stiffened 
pairs of eyebars, jointed at the center of their length so 
as to fold between the fioor and the arch as the floor is 
raised. In opening the bridge the floor halves are first 
pulled up against the arch; then the arch parts, with the 
floor parts close against them,are raised to approach a ver- 
tical position against the towers. In many cases, such 
as to allow passage of single tugs or barges having no 
high projections, it will be necessary to raise the floor 
parts only, without disturbing the arch. When the bridge 
is open the roadway from either side is shut off by the 
bridge floor standing on end across it, and forming an 
effective barrier. 

There are two sets of counterweights, one for the floor, 
and a main set for the entire bridge. The floor counter- 
weights are of constant counterbalance, consist of a single 
weight each, and operate, with the exception of a short- 
leverage pull afterwards, only in raising the floor against 
the arch. The main counterweights consist each of a 
chain of weights, suspended from the respective cables, 
and having its lower end attached to a fixed point. As 
the counterweight descends it gradually reverses and its 
weight is gradually and evenly, without shock of any 
kind, transferred to hang from the fixed point spoken of. 
This arrangement provides for uniform conuterbalance 
as the arch parts rise. 

The bridge is operated by means of electric motors, 
one in each tower, connected by a cable under water, and 
controlled from one switch by a single operator. The 
mechanism is so arranged that the two arms of the bridge 
move together and that one cannot get ahead of the 
other. The motors connect to the drum shafts by means 
of worm gearing, as an additional safeguard in regulating 
the movement of the bridge arms. The motive power 
may also be a steam engine in each tower, electrically 
controlled to operate synchronously. A hand winding ar- 
rangement is provided at each worm shaft, so that the 
bridge can be operated by hand power, in the very im- 
probable case of this being necessary, 

The floor can be raised to the arch in less than 20 
seconds and the full raising of the bridge can be done in 
40 seconds. No locking of any kind is required, on clos- 
ing, and therefore no time is taken up in this way. 

Forming the center joint of the arch, one arm has a 
convex end and the other a corresponding cavity with 
guide projections, which serve to bring the two arms to 
their proper bearings against each other. The 
surface of contact between the arms is, in vertical 
section, a little less than a vertical semi-circle, a slight 
revolution of one end about the other being provided for. 
This allows for expansion and contraction of the arch 
arms, without disarrangement of any part. To avoid 
shock on the coming together of the two arms, hydraulic 
buffers are interposed at the tops of the towers to 
check the main counterweights as they come to their upper 
limit of travel. Buffers are also placed at the points 
where the floor impinges against the arch, during the 
raising of the bridge. 


Mr. Chas. E. Bedell, 156 Fifth Ave., New York 
city, submitted a design which is shown by Fig. 3. 
It is of the bascule type, and the outer ends of 
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the two folding arms are supported by eye-bars 
from the towers. An important feature of the de- 
sign is the support of the towers on cylindrical 
piers and the provision of a rear anchorage for 
the tower to a masonry abutment on the shore to 
take up the pull of the suspenders that carry the 
channel span. In order to vary the pull of the 
counterweight with the varying positions of the 
channel span, each counterweight will consist of a 
number of separate plates of cast-iron arranged 
to be supported on small brackets at intervals of 
about 2 ft. vertically in the height of the tower 
and to be picked up in succession as the counter- 
weight ascends, or deposited as it descends. This 
is practically the same device that was used in 
the temporary drawbridge of the New York Cen- 
tral R. R. over the Harlem River. 

The bridge is to be operated preferably by a 50- 
HP. electric motor, in each tower, and 40 seconds 
is given as the time necessary to raise orlower the 
bridge. The dimensions proposed are a clear span 
of 150 ft.: lift-arms, 96 ft. each; fixed spans, 50 
ft. each; height of towers, 112 ft. Travel of coun- 
terweight, 95 ft.; cross-section of counterweight 
well, 4 x 8 ft. 

It will be seen that the eye-bar suspenders are 
attached to the channel spans at a point 4% of 
their length from the outer end and make an 
angle of 45° with the towers. They have a pin 
joint at the center permitting them to fold as the 
bridge is raised by the cable. 
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The design submitted by Messrs. F. 8. William- 
son, M. Am. Soc. C. E., and Alfred Liebmann, 50 
Broadway, New York city, is for a lift bridge 
(Fig. 5), resembling in its general construction 
Mr. Waddell’s Halsted St. lift bridge at Chicago. 
The chief difference is that these designers have 
curved the rear leg of the tower and havearranged 
to have the span raised and stopped at a level 
of about 30 ft. above low water to permit the 
passage of tugs, scows, etc., and still permit foot 
passengers (but not vehicles) to cross the bridge. 
Further, these designers propose to use gates to 
automatically close the roadway at each tower 
when the bridge is raised. 

We have been favored by the designers with 
the following interesting discussion of the ele- 
ments involved in the problem and the reasons 
for their selection of the design which they sub- 


mitted: 

The Bridge Committee of Kings and Queens counties, 
having invited designs for this bridge at Vernon Ave., 
we commenced the study of the problem by at once 
visiting the site and seeing for ourselves the conditions 
we had to meet. 

We found in the first place that the majority of the 
people of Long Island City were in favor of a high level 
bridge, and that they had so publicly expressed them- 
selves on more than one occasion. Also that this view of 
the case had been held and advocated by the ‘‘Brooklyn 
Eagle’ for a long time past. The approach on the Long 
Island City site is crossed by no fewer than six tracks 
of the Long Island R, R., a most dangerous crossing, 
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To operate the structure an attendant is re- 
quired in the motor-house in each tower. Fold- 
ing gates to close the sidewalks and roadway 
and operated from the motor-house are provided 
at each tower. 

The design submitted by Mr. E. B. Jennings, 170 
Florida St., Springfield, Mass., is shown in Fig. 
4. It is also of the bascule type, but dispenses 
with towers, and a truss is used instead of a 
girder for the span. When the bridge is closed 
the top chords of the two halves simply butt 
against each other, but the bottom chord is made 
continuous by a pin joint. We quote as fol- 
lows from the description furnished to us by Mr. 
Jennings: 

To open the bridge it is only necessary to withdraw this 
pin, when by means of suitable machinery at each end 
the bridge revolves vertically on the pivots and the chan- 
nel is left entirely free for navigation. 

The ends are counterbalanced, and the gearing used may 
be similar to that of an ordinary horizontal swing bridge. 

At the center of the top chord there is a V-shaped pro- 
jection at one end, and a corresponding depression at the 
other end serving to bring the bridge into proper posi- 
tion when closed. The eye-bars at the center of the bot- 
tom chord are placed an inch or two apart so that they 
may, more easily come into place when the bridge is 
closed. The pin at the center of the bottom chord is 
made cone-shaped and the chord bars are bored to fit, 
thus allowing the pin to be more easily moved in and out. 

If the motive power is steam, the engine, boiler, etc., 
may be placed under the roadway, or electric motors may 
be used if preferred. 

Two subways are suggested to accommodate foot passen- 
gers while the bridge is open, 


and it is not to be wondered at that the people using 
this bridge should advocate a raised approach thereto. 

We next found that the railway company was prepared 
to co-operate with the city in the building of a viaduct 
in connection with such a high level bridge, and more- 
over would surrender a portion of its yard for this pur- 
pose if required for a more gradual descent to the street 
level. 

The abolition of this dangerous grade crossing would be 
only in the line of the vast improvements going on in al- 
most every large city of the country, at great cost to all 
concerned, 

The roadway of the bridge, if this plan were carried 
out, would cross the creek at such a height that all mast- 
less vessels could pass under it, thus allowing the passage 
of seven-eighths of all the water traffic at this point. 
This is a matter not only affecting the owners of tugs 
and barges, and the shippers and manufacturers doing 
business along the banks of the creek, but the thousands 
of pedestrians and wagons crossing the bridge. 

The writers on one occasion stood at the entrance of 
the bridge for 15 minutes and in that time the bridge was 
opened no fewer than three times, and the gates at the 
railway crossing, not 300 ft. away, closed four times. The 
obstruction to street traffic was as serious as it was con- 
fusing, dozens of teams being hemmed in between the 
gates on the one hand and the open draw on the other. 
Now, if a bridge should be built which would allow seven- 
eighths of the water traffic uninterrupted passage, while 
permitting a free crossing for the thousands of pedes- 
trians, a great part of the problem would be solved. 

It was feared. however, that the opposition of the prop- 
erty-owners would result in legal complications and long 
delays. The decision was therefore arrived at to aban- 
don this part of the plan, owing to the urgent call for the 
new bridge at this point. Nevertheless the probability 
of this high level approach being called for at no very 


- all the moving parts the bridge can be opened or closed a 
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distant date, led us to believe that the bridge must be of 
such a character that it could be converted cheaply and 3 
expeditiously to meet this eventuality. ¥ 

Now that we were obliged by force of circumstances to a 
give up the idea of a high level structure, the importance 
of having to close the bridge as seldom as possible to the 
very large number of foot passengers using the bridge, 
became evident. These passengers at certain times: of th 
day are largely work people, going to or coming from. 
their work, whose crossing should be obstructed as little 
as possible. This would be impossible if the bridge had 
to-be lifted every few minutes for the passage of every 
tugboat or float. Be 

We think that our design offers a solution of the two 
important points herein enumerated; first, the inexpen- 
sive and ready manner in which the lift bridge can be ~ 
changed to suit the future construction of a high leyel — 
approach; and second, the importance of being able to 
raise the bridge to such a height as to admit of the pas- 
sage of mastless vessels without interrupting the crossing , 
of the large number of foot passengers. 


The illustration on our inset sheet shows the con- 
struction which these engineers propose for the 
present. It will be evident that by merely plac- — 
ing column supports of proper height at the towers 3 
the bridge would become a high level structure — 
whenever the necessary viaduct approaches may 
be built. The estimate of cost submitted by Messrs. _ 
Williamson & Liebmann was as follows: 


Steel in superstructure, 1,290,000 Ibs, at 4 cts... $51,600 
Lumber in floors, 60,000 ft. B. M., at $30....... 1,800 — 
Operating machines, cables, weights, etc........ 2,600 
Substructure. ..\.c ..:5).0 0 pole sy eleehale amen eee 74,000 
ARCH UE eAm IS cit PT he A iy Soo os es $200,000 


A peculiar design,submitted by Mr. Chas. Steiner, E 
403 Bushwick Ave., Brooklyn, is shown in Fig. — 
6. It is.a hinged lift span in two halves. Hach 
half consists essentially of a principal compression . 
member which is stiffened by trussing, as shown. 4 
When the bridge is closed these two compression | 
members abut against each other and their thrust 
is transmitted to the abutments on each side. To , 
raise and lower the leaves a segmental-shaped — 
chamber is built on each abutment and a rectan- 
gular piston attached to and forming part of the 
bridge truss is moved to and from in this chamber 
by water, “at a head of 100 to 200 ft.” Sketches — 
were submitted, which we do not reproduce, show- 3 
ing a method of making this rectangular piston — 
and the chamber in which it moves water tight, — 
and “‘spray-guards of light plates protect waiting 
passengers from occasional escape of water.” 

Messrs. John D. Wilkins, 51 State St., Albany, 
N. Y., and R. W. Creuzbaur, Assoc. M. Am. Soc. 
C. E., submitted a design of which we received a 
drawing too late to include it on our inset sheet. 
It is, therefore, shown herewith (Fig. 7), while Fig. 
8 shows a detail of the counterweighting system 
employed, which is the principal feature for which © 
claims are made in this design. It will be seen by 
the drawing that the counterbalance, or a part of — 
it, is in the form of a heavy chain, as in*the design 
submitted by Mr. Breithaupt, but one end of this 
chain is attached to a cable passing over the 
pulley at the top of the tower instead of being at- 
tached to a fixed point as in Mr. Breithaupt’s 
design. We quote as follows from the description — 
submitted with the drawings: 

The movable part of thee proposed bridge is a hinge 
bridge, firmly hinged at one end and lifted by means of 
steel cables to nearly a vertical position, to give a clear 
way for the passage of vessels. 

The bridge is designed with the Wilkins improved 
counter-balance, which has no loose parts, is noiseless in 
its operation and counterbalances the bridge with the ~ 
greatest precision in any position it can take. Being so 
nicely balanced, it requires the least amount of power to 
operate the bridge, and on account of the steady motion of 


with the greatest rapidity. . 

A balanced-hinge bridge in motion requires a continual-— 
ly changing counterweight. In the original hinged bridge 
this change of counterweight was effected by releasing 
parts of the counterweight at intervals during the raising 
of the bridge, and in picking them up again during the 
lowering of the bridge. Only a rough approximation of 
the true counterbalance can be made in this way. The q 
continuous releasing and picking up of heavy pieces of cast 
iron occasions severe blows, and requires powerful engines 
and a heavy tower. The motion of such a bridge must 
be slow to avoid destruction of machinery and structure, 
The Harlem River hinge bridge was built on this plan; it 
has to be operated slowly, but otherwise it works very 
satisfactorily. : 

The Wilkins system provides for a continuous change of 
counterweight by connecting the separate parts of the 
weight in the form of an endless chain. A perfect counter- 
balance may be obtained in this way, the motion is steady, © 
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without shocks and vibrations, therefore the maximum of 
speed is attainable. It is the simplest device of a change- 
able counterbalance known; it has no loose parts, is al- 
‘most without friction, and it cannot get out of order. In 
addition to perfect balance and speed of operation, the 
Wilkins system of counterbalancing a hinged bridge re- 
quires less than half the power required for a vertical 
lift bridge, only one tower and no other substructure 
besides the bridge. It requires less machinery than any 
other kind of movable bridge. The operating engine oc- 
cupies a space of about 6 «8 ft.; besides this there are no 
other parts of machinery, no gear wheels, no shafting, 
no part of the structure or machinery is below high-water 
mark, and every part is easily accessible. The greatest 
care has been taken to select and combine only such de- 
vices as will insure immunity from repairs. All parts of 
the machinery and the wire ropes are arranged so that 
they can be replaced if worn out without interrupting 
for a minute the operation of the bridge. 

The bulk of the counterweight is in stone ballast, con- 
tained in a box made of steel plates and angles. If at any 
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Fig. 8.—Details of Wilkens’ Counterweight System for 
Bascule Bridges. 


time it is desired to put a heavier floor on the bridge, 
practically perfect counterbalance can be restored by 
adding more stone and adjusting the chains. 


With this description an argument was also sub- 
mitted respecting the advantage arising from 
quick opening in a swing bridge and from econo- 
my in operation. We reproduce it as follows: 


The difference in time of opening does not represent the 
total amount of time gained. A bridge-keeper finds it 
much more difficult to estimate the distance a vessel can 
cover in three minutes than in one. Therefore, in the 
latter case the vessel is far more likely to be ready to 
enter the channel as soon as opened; whereas, with a 
slow-opening bridge, the vessel is apt to be a distance off 
after the passage for it is clear. 

The gain of only two minutes semi-hourly during fif- 
teen hours—a moderate estimate—amounts to a saving of 
one hour; an hour taken daily from a busy community 
complaining of the loss of every minute. Estimate the 
loss of time to all the waiting vehicles and pedestrians 
at only $20 per day, shows that a bridge which saves 
such time is worth to the city, at 5% interest, $120,00) 
more than any other bridge that does not save such time, 
every other qualification being the same. * * * * 

A saving of $10 a day in operating a bridge increases 
its value at 5% by $60,00U. 

Messrs. Wm. W. Crehore, Assoc. M. Am. Soc. 
C. E., and Frank Miller, C. E., Havemeyer Build- 
ing, New York city, submitted to the committee 
a design for a tunnel with an argument in its 
favor. We omit the design, but present the sub- 
stance of the description submitted to the com- 
mittee as follows: 

The chief objection always raised, whenever a tunnel 
has been proposed at this site, is the expense consequent 
upeén having to reach back on either side of the Creek far 
enough to avoid impracticable grades. The accompanying 
plans have been prepared with the idea of reducing this 
item of expense to a minimum. 


Beginning at the intersection of 3d St. and Vernon 
Ave., in Long Island City, it is proposed to depress the 
middle of Vernon Ave. (for a width of 30 ft.) to a 
grade of 10%. for a distance of one block or to the north 
side of Ferry St., at which point the covered tunnel 
would begin. This opening in the street will, of course, 
be fenced in and the street curb will be moved back about 
5 ft. on each side of the street to permit vehicles to pass 
along beside the opening. Thence passing under Ferry 
St. and the Long Island Ry. tracks with a grade of 
5.38%, to a point 3714 ft. beyond the bulkhead line on the 
Long Island City side, the tunnel will have reached its 
lowest point. The War Department’s requirement for a 
channel is 125 ft. wide and 18 ft. deep at low water. The 
proposed tunnel is level for a distance of 125 ft. in mid- 
stream and at such a depth that its highest point is 7 
ft. below the War Department requirement above men- 
tioned. Thence on the Williamsburgh side the ascending 
grade will be 6.7 ft. in 100 to Commercial St., whence 
a10% grade continues to the surface of the ground ene 
block away. 

It is proposed that the main section of the tunnel shal? 
be composed of a steel frame and concrete arches 2% ft. 
thick, so constructed as to be impervious to water. The 
clear height at the centre will be 14 ft. and the clear width 
32 ft., which provides for a 20-ft. roadway and two 6-ft. 
sidewalks. An efficient system of drainage, including a 
small pumping plant, will be supplied. On the 10% 
grades at each end of the tunnel, the roadway will be 
widened to 32 ft., the sidewalk being discontinued before 
reaching this grade by providing stairways on either side 
for pedestrians. By increasing the width of 
roadway on these grades and by placing the 
ear tracks at one side, a suitable track of 
inverted steel channel bars could be provided 
on the other side of heavily loaded vehicles 
going up. Vehicles entering the tunnel are 
to follow the entering car track, while those 
leaving may select either the up car track or 
the track especially prepared for them. This 
method will facilitate travel on the steepest 
part of the road and prevent delays. It is also 
proposed to provide an endless cable on this 
10% grade, moving slowly at any desired ve- 
locity along the side of the wall about 8 or 
4 ft. above the tunnel roadway, having rings 
at short -intervals so that teams which need 
assistance in ascending the grade at the 
mouth of the tunnel may carry a hook and 
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as they are practically secured against suit for damages 
due to accidents or loss of life. The railway people will 
also be relieved from the running expense of guarding this 
crossing. It seems to us in view of the advances being 
Made in other states in the matter of abolishing grade 
crossings, that the time is not far distant when some 
legislation will be taken by the State of New York to 
compel the abolition of all grade crossings of whatsoever 
nature. In such an event, either a tunnel must be con- 
structed similar to the proposed design, or a problem of 
much greater magnitude will present itself for solution. 
In either event any bridge across Newtown Creek at the 
level indicated by the present lay of the land would have 
to be abandoned. ' 

In addition to the advantages already enumerated, the 
adoption of the tunnel will provide much greater dock 
front on both sides of the river at the points now used 
for the bridge approaches. 

TL ee 


A GERMAN COAL DUST STOKER. 

The burning of coal dust was taken up in this 
country a dozen years or more ago with a view 
to utilizing the culm or waste products of the an- 
thracite mines in this way. Since it is now found 
possible to burn the culm as it comes from the 
breakers without further crushing or grinding, 
nothing has been done, we believe, toward the 
development of dust fuel burning. In Germany, 
however, the matter has been taken up and the 
accompanying cut shows a dust stoker which has 


line to catch in one of these rings. 

Pedestrians will enter and leave the tunnel 
by easy flights of stairs located between Ferry 
St. and the Long Island Ry. tracks on the 
Long Island City side; and just north of Ash St. on the 
Williamsburgh side, These stairways will be 10 ft. wide 
to a platform about one-third the distance up and then 
shall divide in two stairways, each 5 ft. wide, leading in 
opposite directions. Two such flights of stairs will be 
placed at each entarnce to the tunnel, one on each side, 
as shown on plans, The capacity, roughly estimated, 
would be 15,000 to 20,000 pedestrians per hour in each 
direction. 

Method of Construction and General Cost.—There are 
several methods of constructing tunnels in soil which is 
of the nature of this soil and it would be a matter for 
contractors to figure on as to which method might be the 
cheapest and best. In proposing a steel frame and con- 
crete arch lining for the tunnel, we considered that the 
coffer-dam method of construction would be the cheapest 
and that it would be possible to use it throughout the 
length of the tunnel. It would only be necessary to keep 
open a portion of the route at a time, and in view of the 
fact that the traffic would have to be turned aside ov 
a temporary bridge, in any case, this should not be a se- 
riouy objection. The cost of excavating, constructing the 
tunnel, and back-filling, including all contingencies, such 
as the removing of the old bridge pier on the river and 
setting up the old bridge as a temporary affair further up 
stream, we estimate weuld be in the neighborhood of 
$450,000. 

Advantages of a Tunnel.—The item of time saved to 
teams, pedestrians and street car traffic as well as to the 
traffic in the river itself, is something that cannot be ac- 
curately estimated, but can readily be imagined, With a 
tunnel instead of a bridge, the cost of maintenance would 
be reduced practically to nothing, and a continual stream 
of travel may be kept up in either direction, both on land 
and in the river. The one item of the cost of seven men 
(four by day and three by night) to attend the present 
drawbridge is worth, if capitalized at 4%, about $75,000. 
Practically the only running expense in connection with 
the tunnel would be a small pumping engine and one man 
to tend it. 

Any proposition to cross the river by a bridge at this 
point, which does not include a viaduct approach on the 
Long Island City side, leaves half the problem unsolvea, 
inasmuch as the delay to traffic by crossing the Long 
Island Railroad tracks at grade is fully equal to any delay 
due to a drawbridge or lift bridge. The present proposi- 
tion is to cross these railroad tracks below grade, and in 
addition to the saving of time thus made there is the ad- 
vantage of absolute security from any accident from rail- 
road traffic. This advantage accrues to the railroad com- 
pany, as well as to the municipal government, inasmuch 
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A STOKER FOR FIRING COAL DUST. 
F. de Camp, Inventor, Berlin, Germany. 


been in successful use in Berlin for 18 months. 
The construction is evident from the drawing. 
The coal is ground in a mill and carried to the 
hopper of the stoker by a traveling conveyor. The 
rate of feed of the dust is regulated by a slide 
in the bottom of the hopper and also by the cone 
pulleys b b, which drive the feeding worm. The 
amount of air blown into the furnace with the 
dust is also regulated by a slide in the fan. 

The apparatus is the invention of F. De Camp. 
The boiler which is working in Berlin is said to 
have shown the system to be durable and to re- 
quire few repairs. The boiler flues are cleaned 
once or twice a day. The advantages claimed for 
the system are that it is an automatic stoker 
and forced draft combined; that combustion is 
complete and smokeless, even when the poorest 
grade of fuel is used; and that the system gives 
a high evaporative efficiency and is economical 
in operation. It will be noted that it has the ad- 
vantage over automatic stokers of the ordinary 
type that no machinery is exposed to the fire. 

THE COMMERCIAL UNION OF SAXONY, says U. S. 
Consul Menaghan, of Chemnitz, has issued its tenth an- 
nual report showing the progress made in building up a 
foreign trade. In this ten years the Union has sent out, 
at a total expense of $75,000, seven traveling com- 
missioners to investigate trade prospects in Canada, Mex- 
ico, the West Indies, South America, Eastern Asia and 
South and East Africa. It has also circulated German and 
English catalogues, circulars and reference books in five 
languages, calling attention to the industries of Saxony. 
Since 1885 8,000 merchants have visited the sample rooms 
and 9,000 answers have been sent out regarding the stand- 
ing of foreign firms. Sample orders to the extent of 13,- 
000, and covering $1,750,000, were sent out and these se- 
cured business valued at $7,500,000 more. The union has 
46 agencies in Europe and 53 beyond the seas, with a 
home membership of 504 business houses. This union is 
only one of a number in Germany, and Mr. Monaghan says 
that the 3,500,000 people of Saxony are ‘‘busy as bees” 
turning out all manner of products for the English, French 
and American markets. This ten years of Saxon experi- 
ence should be studied and followed by American pro- 
ducers. Export organizations already in existence in 
New York and in Philadelphia will tell them how to 
profit by it, 
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In the Supreme Court of Kings County, Mr. 
John Ireland is held personally responsible for 
the construction of his building which collapsed 
in this city, a year ago, and the jury returns a 
verdict of $10,000 against him for the loss of 
the life of one Burke in the suit brought by his 
mother. While this suit was also instituted 
against the two contractors, these latter were 
exonerated by the jury, which held that the con- 
struction was under the personal supervision of 
the architect, the direct agent of Mr. Ireland. 
While this finding will probably be contested, the 
tendency of similar awards would be to impose 
greater responsibility upon the owners of real 
estate, and to lead them to be more careful,. both 
in the selection of their architects and their con- 
tractors. The lowest professional fee combined 
with the lowest bid for work to be performed 
would no longer be a safe standard for accept- 
ance on the part of the owner and actual 
builder. 


+ 


The censure of Chief Engineer W. S. Moore, 
U. S. N., for the late grounding of the battle-ship 
“Texas’’ in Newport Harbor, carries with it a 
lesson not made sufficiently plain in the official 
finding of the board of inquiry. And that is that 
the whole. accident was due to the lack of a suf- 
ficient number of trained steam engineers on board 
this important vessel, and that as a consequence 

- both port and starboard engines at the time of the 
accident were in the temporary charge of un- 
skilled and irresponsible men, one a naval cadet 
and the other the chief machinist. It is true that 
a remarkable chain of circumstances preceded 
the accident that could not have been foreseen. 
The dynamo broke down and put out the lights 
in the engine-room just as the ship was entering 
the harbor; this accident made it necessary for 
the Passed Assistant Engineer in charge of the 
starboard engine to leave his engine in the tem- 
porary care of a naval cadet. When the signal 
came to reverse the engines, the starboard en- 
gine stuck and the Assistant Engineer in charge 
of the port engine left his post to assist the naval 
cadet in handling the reversing gear; the chief 
machinist put in temporary charge of the port en- 


gine, meanwhile, failed to observe the working of 
the mechanical telegraph which was used in place 
of the disabled electric telegraph, and he kept his 
engine going ahead while reporting that he under- 
stood the signal given from the bridge. The Chief 
Hngineer was at his post, but he could not see the 
indicator dials and know that the signals were be- 
ing misinterpreted. The court ascribes the ground- 
ing to a combination of these causes and censures 
the engineers, while very properly exonerating 
from all blame the captain of the ship. The ac- 
cident is a telling commentary upon the attempt 
of certain naval officers, not engineers themselves, 
to still further reduce the engineering staff, and to 
put the actual working of the costly machinery of 
our war vessels into the hands of machinists and 
other subordinates of no authority and limited 
training. With the proper officers at their proper 
posts the signals given from the bridge of the 
“Texas”? would most probably have been obeyed 
and the grounding would not have occurred. But, 
by reason of two engineers having to attempttodo 
four men’s work, bothengines were temporarily left 
in the hands of men who blundered; for no partic- 
ular cause other than that they were not equipped 
for the work entrusted to them. The accident is a 
further illustration of the fact that in handling 
modern warships plenty of well trained engineers 
are an absolute essential; and that the number on 
board each ship should be such that no emergency 
can call from his post the engineer in direct charge 
of any engine. It never pays, even in the United 


States Navy, to set a boy to do a man’s work, 


though some officers think that this can be done 
with safety. 

A correspondent believes that we have been 
somewhat too sweeping in our note of timber and 
pile graving docks, as expressed in our issue of 
Oct. 22, and he questions the existence of tim- 
ber dry-docks in England at all. Our chief argu- 
ments in favor of timber for this purpose were the 
cheapness of such docks as compared with either 
stone or concrete, their roomy proportions, which 
better facilitated work within them, their quick 
construction, and the fact that they could be pro- 
tected against the marine worm, and against de- 
cay in the upper works, by a judicious use of 
concrete. There is one qualification, however, 
which we omitted, and that was in the location 
of the docks, In our country it is altogether prob- 
able that in the warm waters and damp weather 
of the South, a timber dock will decay faster than 
in the North (and the point may possibly be 
reached where the stone or concrete will be prefer- 
able). In the North, the stone dock is subjected to 
the attacks of frost, and this mischievous agency 
does necessitate, more or less, frequent and cost- 
ly repairs, and the timber dock is, as a conse- 
quence preferable. 


Our statement above referred to contained a 
misprint as to the time occupied in the construc- 
tion of the Puget Sound dry-dock. The original 
contract of Oct. 29, 1892, called for completion in 
386 months; but a supplemental contract was made. 
on Dec. 10, 1892, for lengthening the dock 50 ft., 
with an extension of time amounting to 8% 
months, or 3914 months in all. But notwithstand- 
ing the added work the dock was finished in about 
38 months; not 43 as printed. The timber dry- 
dock at St. Johns, Newfoundland, was completed 
in 18 working months; the timber dock at Nor- 
folk was built in 21 months and the Newport 
News and the League Island docks each in 24 
months. As to the actual experience with timber 
dry-docks in the United States, it may be stated 
that the oldest Simpson dry-dock was built at 
East Boston, and finished in November, 1854; 
another was constructed there in 1855, and a 
third in 1864. These docks are practically in 
good condition at the present day. The two tim- 
ber docks at Portland, Me., were built in 1868-70. 
Concerning the use of timber for dry-dock con- 
struction in England, our correspondent is re- 
ferred to a valuable chart on the “Dry Docks of 
the Thames,” issued in 1882, by Mr. Charles 
James Jordon, M. I. N. A. This chart, in book 
form, covers all the dry-docks on the Thames, at 
that date, 41 in all. Of this total, in 1882, 6 were 
all wood, only 7 were all masonry, and 28 were 


partly of wood. Unfortunately the date of con- 
struction is not given for these several docks; but 
the fact that some of the all-wood docks are of | 
small dimensions, and are closed by the old-fash- 
ioned wooden gates would point to a very early 
construction. These wooden docks, however, are 
unlike the type now built in this country, in be- 
ing unprovided with altars, or steps, and in hay- 
ing vertical side walls of timber. Some of them _ 
have wooden bottoms and wooden gates with 
brick side walls. The important fact, however, 
is that timber has long been used for this pur- 
pose in Hngland, and that many of these timber 
docks were still in use upon the Thames a com- 
paratively short time ago. : ' 


+> 


The results of the tests of the Roebling system 
of fireproof construction, in which a concrete ‘ 
arch, strengthened with steel rods, constitutes , 
the floor support, will, we think, be a surprise to _ 
those who have not known hitherto the value of 
concrete as a fire-resisting material. That an 
arch of this construction of 4 ft. span, only 3 ins. _ 
thick in thecenter, could supporta floor loaded with 
150 lbs. per sq. ft., while a fire was kept under 
it for five hours, reaching a temperature of above 
2,300° F., or beyond the melting point of copper 
and even of cast-iron, and then after this heating 
and sudden cooling by a stream of water could 
withstand a load of 600 lbs. without fracture, 
would, we think, be considered highly improbable 
had it not been proved by these tests. The com- 
petitive test between an arch of concrete and one 
of hollow tile, in which the latter failed, is one of 
the most important contributions to our knowl- 
edge of the ultimate resistance of fireproof floors 
which has been made for many years. The man- 
ufacturers of tile floors will no doubt have some- 
thing to say in their own behalf in regard to this 
test, for it was not an official one, but as the mat- 
ter stands it looks as if the concrete men had 
shown that in fire-resisting qualities their con- 
struction is at least as good as that which has 
heretofore been accepted as the best standard 
construction. 


+ 


THE DESIGN OF MOVABLE BRIDGES. a 


The designs for a movable bridge over Newtown 
Creek, at Brooklyn, N. Y., which are presented 
on our inset sheet in this issue, are interesting not 
only as respects the solution of the problem pre- 
sented in this especial case, but as evidence of de- 
partures in the construction of movable bridges 
from the long-time standard swing span, which 
deserve the careful attention of engineers. 

It is true in engineering work as in every other 
industry, that the force of precedent and custom 
is exceedingly powerful, and often leads to the 
adoption of a certain pattern or type of structure 
or machine, not because it is the best that could 
be devised or that is offered, but because custom 
has sanctioned it, and anything else is an innova- 
tion. In the especial case before us it has come to 
pass that the swing bridge is accepted without 
question as the proper means of carrying a road 
over a navigable waterway. Only within the past 
dozen years have any notable instances been fur- 
nished of exceptions to this general rule. 

It is of interest to trace the process by which the 
swing bridge came to be the standard type of con- 
struction. The original drawbridge was not a 
swing bridge at all, but a lift bridge. In the cen- | 
turies preceding the modern era, practically the 
only place where movable bridges were used was 
in crossing the moat that surrounded a castle cr 
fortress. For this purpose a simple floor, hinged — 
to a tower on the inner side of the moat and drawn 
up to a vertical position when the bridge was 
opened, was the type of structure in general use. 
The floor of the bridge when opened was an ad- 
mirable barrier against enemies’ who might suc- 
ceed in crossing the moat. The under-side of the 
bridge was sometimes covered with iron te pre- 
vent an attacking party from cutting it away. 

Of course the openings which all such spans 
covered were of trivial width. Not until the art of 
building timber trusses was developed was it pos- 
sible to bridge any stream of considerable breadth 
with a fixed span even, much less a movable one. 
With the advent of timber trusses, however, it for 
the first time became possible to throw structures 
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across navigable streams of some size, and then 
the problem for the first time was presented of 
providing a passage both for vessels and for the 
bridge traffic. While various structures 9f the 
pascule type were devised for narrow openings, the 
spans to be moved soon reached such dimensions 
that with the hand power which was alone avyail- 
able at that day, the only course open was to build 
the span on a center turntable, or pivot, and re- 
volve it in a horizontal plane. When iron and 
steel construction took the place of timber, it was 
entirely natural that the wooden swing span 
should be copied in metal. 

It is only within very recent years, since the 
necessity of bridging waters which carry a busy 
traffic has arisen, that the defects of the swing 
bridge have become apparent. For all crossings of 
any considerable width, and where the water 
traffic is inconsiderable, it is doubtless true that 
the swing bridge is the best possible type. The 
structure itself is as stable, if properly designed, 
and erected, as a fixed span; and, aside from the 
machinery for turning it, it costs but little more. 
But when we come to narrow channels, and espe- 
cially those where a large traffic is moving, the 
swing bridge is no longer so satisfactory. In a 
narrow channel, a center pier with the necessary 
draw-rest forms a serious obstruction to naviga- 
tion. The time required to open or close it consti- 
tutes a delay to the traffic both over and under it. 
The swing of the arms necessitates keeping a con- 
siderable of the channel unobstructed and may in 
some cases make unavailable for docks, ete., valJ- 
uable water-front adjacent to the shores. The lia- 
bility to accident through collisions with passing 
vessels is considerable, and such accidents some- 
times not only disable the bridge, but leave it in 
such a position as to stop passage through the 
channel. The danger to the traffic using the 
bridge, when the bridge is open, has been made 
familiar by a long series of distressing accidents. 
It is doubtless true that no structure could prevent 
a runaway team from dashing into an open draw; 
but it is quite possible that the elevated floor of a 
bascule bridge would prevent an electric car from 
taking such a fatal plunge as occurred at Cleve- 
land less than a-year ago, and it can be made to 
form a barrier which is a certain protection to or- 
dinary foot and vehicle traffic. 

We may add to this that the swing span thus 
far is the despair of those with a regard for the 
aesthetic in bridge construction. Its development 
thus far has been strictly on the lines of maximum 
strength with minimum material, and the result- 
ant form, while undeniably correct from an engi- 
neering point of view, is a most awkward and ugly 
monstrosity to an artistic eye. There may be some 
method by which a swing span may be made a 
graceful and pleasing structure, but so far as we 
are aware, it has not yet been discovered. While 
this consideration in many situations will be con- 
sidered of no importance, the tendency is all the 
time growing toward the requirement of some 
features of architectural merit in the bridges of 
city streets; and in locations adjacent to public 
parks or the choice residential sections of large 
cities this matter may often have more weight 
than anything else in selecting the design for a 
structure. 

Turning now to the types of movable bridges 
other than the swing span, they may be classified 
broadly as straight lift bridges, pontoon bridges, 
rolling bridges and folding or bascule bridges; 
each of these classes, the latter especially, includ- 
ing a great variety of designs. The straight lift 
bridge is simply an ordinary bridge span with 
cables attached at each end passing oven towers 
and with a counterweight attached. To open the 
bridge the span is lifted straight upward. The 
pontoon bridge explains itself by its name. The 
rolling bridge is mounted on wheels running on a 
track and rolls straight back in the direction of its 
axis to open the channel. The bascule bridge is 
a bridge in which the floor lifts or revolves back- 
ward toward the end of the span to open the 
channel. 

Some interesting examples of these various types 
of construction were furnished by the competi- 
tive designs for a draw bridge over the ship 
eanal at Duluth, Minn. (Eng. News, Oct. 27, 
1892.) Of the 12 designs presented in this competi- 
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tion, one was a straight lift, two were pontoons, 
six were rolling draws, and only one was a bascule 
bridge. The other two were swing bridges with 
unequal arms, and pivot piers on the shore, the 
ends of the long arms meeting in mid-channel. 

The straight lift bridge has the merit of sim- 
plicity; but its reputation has been somewhat in- 
jured by several unfortunate accidents which have 
befallen the only prominent example of this con- 
struction, the Halsted St. bridge at Chicago. From 
the experience there it would appear that to make 
this type of bridge a success the greatest care 
must be given to the operating machinery in 
every detail, and it should be su designed as to 
make the failure of the mechanism so as to stop 
the working of the bridge an exceedingly remote 
possibility. This type of bridge is rather expen- 
Sive to operate from the fact that the entire 
weight of the span must be lifted. It leaves the 
streets unprotected when it is raised unless an ad- 
ditional provision of automatic gates is made. On 
the other hand it may be made a very handsome 
structure, and an especial advantage in the case 
of the Vernon Ave. crossing is the ease and econo- 
my with which changes in its height may be made 
to suit changes in the street level. 

The pontoon bridge has never been actually used 
where frequent and rapid opening and closing were 
essential. Some interesting designs which con- 
templated this were submitted in the Duluth com- 
petition, but it is doubtful whether rapid opening 
and closing could ever be attained by this type of 
structure. The fact that it has to swing against 
the traffic, moving in one direction, increases the 
amount of delay necessary and it will be evident 
that it is worse than a swing bridge with respect 
to its obstruction of the water front, and the sweep 
of clear water that it requires. It may also be 
pointed out that it is essentially a low-level struc- 
ture, whereas a movable bridge over a busy 
stream ought to have its normal level far enough 
above the water to permit the passage of most 
mastless vessels without opening the bridge. 

Rolling bridges are chiefly objectionable because 
of the space required by the structure when it is 
drawn back on shore to open the channel and for 
the complication in approaches which is necessary. 
In the case of a double rolling bridge, the ends 
meeting in mid-channel must be locked together 
to make a continuous truss, as it is hardly feasible 
to provide counterbalance on the shore arms for 
live load. Existing examples of rolling bridges are 
of very small span, so far as we recall. 

The folding, or bascule, bridge has been built in 
a variety of types during the past few years, and 
is at present, with the exception of the swing 
bridge, the most popular type of movable bridge 
Some of its popularity may be due perhaps to the 
success of the noted Tower bridge in London. It 
is certainly remarkable that in the Duluth draw 
bridge competition of 1892, only one design out 
of 12 was of this type, whereas in the Newtown 
Creek competition, six out of the eight designs are 
for a structure of the bascule. type.* 

The advantages of the bascule type of movable 
bridge may be enumerated as follows: It leaves an 
entirely clear channel.; it interferes with no dock 
space adjacent to the towers; it requires less pow- 
er to operate it than any other type of structure, 
the average lift being only half (or a quarter) that 
of a straight lift bridge, and one end being sup- 
ported at the tower. The span itself may be made 
to furnish an automatic barrier across the road- 
way when the bridge is opened. It can be opened 
and closed very quickly, and in its motions takes 
no space in the channel as do all classes of swing 
bridges. Its towers enable the bridge to be made 
a very graceful and ornamental structure, wher- 
ever this is a consideration. 

Of the various types of bascule bridges that 
have been devised, the least expensive, when the 
cost of operation is considered, is probably the 
type with a single moving leaf spanning the en- 
tire channel, of which the design of Messrs. Wil- 
kens & Creuzbaur is an example. A single oper- 
ating-house moves this bridge, and with bascule 
spans, meeting at the center of the channel, it is 
not yet demonstrated that operating machinery 


“For drawings and descriptions of recent bascule bridges, 
see Engineering News. May 23, 1891: Dec. 14, 1893; Jan. 
18, 1894; Feb. 21, 1895, and March 7, 1895. 
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on each side of the channel will not be necessary. 
It‘’may be objected that this type of bascule 
leaves the roadway open at one end when raised, 
but it ought not to be difficult to provide auto- 
matic gates at this end worked by the raising of 
the bridge. Of course, for very long spans, the 
truss would become very heavy to handle; but 
for spans of moderate length, it appears to be a 
very promising type of bascule. 

Of the bascules with arms meeting in mid-chan- 
nel, a variety of types are shown on our inset 
sheet. Two classes are represented, those in which 
the span is made continuous by connecting the 
lower chords of the two halves when the bridge 
is closed, and those in which the floors and their 
loads are carried entirely on suspenders from the 
towers or from an everloaded construction. With 
the first class the tower may be made very light, 
or may even be dispensed with altogether; but 
the truss itself must of course be made consider- 
ably heavier, and the connection of the lower 
chord might prove rather complicated. 

A problem of some interest in connection with 
the bascules supported by inclined suspenders 
from the towers is the method by which the two 
parts of the span will be kept at the same level 
at the center when a heavy load crosses. It will 
be seen that the weight of the span itself is bal- 
anced by a cable running to the counterweight. 
The office of the eye-bar suspenders is to support 
the live load, and they will evidently hang in a 
considerably flatter curve when the bridge is 
loaded than when it is empty. It will probably 
be necessary to provide locking gear to keep the 
abutting endseat the same level. 

The problem which has been solved in the great- 
est variety of ways is the method of counterbal- 
ancing the span uniformly in all its positions. 
Several different plans of affecting this are shown 
in the designs on the inset sheet. The system in 
which the counterweights hang in a chain, which 
transfers its weight to a fixed point, or to the 
other side of the head sheave as the span moves, 
seems to promise especially well for smooth and 
rapid working. 

The question of the best power for operating a 
movable bridge should have but one answer at 
the present day, the electric motor, in any city 
where a reasonably certain supply of electric cur- 
rent is obtainable. The only objection to it is the 
possibility of failure, and this is very small at 
the present day. Of course all movable bridges 
should be fitted with hand gear for moving 
in case of failure of the power machinery in any 
event, and in a very important structure an emer- 
gency steam plant with a fire-engine boiler 
might also be installed. The actual amount of 
time that is occupied in moving a bridge even 
over the busiest streams, is so small that the 
amount of power actually used is very small. 
With an electric motor there is no expense for 
power save when the bridge is actually moving, and 
what is of more importance, the bridge operator 
has nothing to do but move a switch and can 
give his undivided attention to the movements 
of vessels and traffic. 

As most movable bridges require attendance 
both day and night, the ability to operate them 
with a small force is a very important matter; 
the saving of the wages of one or two men per 
shift will pay the interest on a large sum of 
money. It is worth noting that lift bridges, in 
which the operating machinery is on the shore, 
are better adapted to operation by electric power 
than swing bridges where the machinery is on a 
pier in the stream and the current must be carried 
to the pier by cables under water, which are lia- 
ble to be fouled by passing vessels. 

Space forbids the discussion of other interest- 
ing questions in connection with the subject, 
such as to the comparative first cost of swing 
span and bascule structures; but it is hoped that 
what has been said may lead to a better appre- 
ciation of the merits of movable bridges other 
than the swing span. The design of every bridge 
should be a matter of study in connection with 
the local conditions and a swing span should not 
be adopted where a movable span is necessary 
unless it fulfils the requirements better than any 
other type. 
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LETTERS TO THE. EDITOR: 23. 


Early French Movable Dams. 


Sir: Can you refer me to any descriptions of the primi- 
tive movable dams used in France, say prior to 50 years 
ago, and of the Thenard shutter? 

Very truly, 

State College, Pa., Oct. 28, 1896. 

(In the “Proceedings of the Institution of Civil 
Iingineers,” Vol. LX., p. 24, will be found a paper 
on “Fixed and Movable Weirs,”’ written by Mr. 
L, F, Vernon-Harcourt, M. Inst. C. E. This paper 
describes the Poiree needle-weir, of 1834, the mov- 
able shutter of M. Chanoine, and the drum-weir, 
bear-trap weir, segmental gate weir, rolling shut- 
ter and the various hydraulic shutter weirs, all 
used in the improvement of the River Seine. The 
needle-weir, which seems to have been one of the 
earliest forms, was made up of a series of needles, 
or bars, 114% ft. long, and 8 ins. square, furnished 
with hooks by which they revolved on the top-bar 
of a supporting trestle of iron work. They were 
used side by side with shutter weirs and were re- 
garded as simpler in construction, more easily 
moved and less liable to get out of order than the 
early types of shutter weirs. The Chanoine shut- 
ter or wicket was introduced upon the Seine about 
1860. Our correspondent is also referred to the 
published work of Mr. Vernon-Harcourt on 
“Rivers and Canals.’’ We regret to say that we 
can give no detail of the Thenard shutter.—Kd.) 


“Barrage.”’ 


———— 


A Puzzle in Mechanics. 


Sir: A problem in mechanics recently given to the stu- 
dents here has attracted’ considerable attention and 
aroused no little enthusiasm. I take the liberty of stating 
the problem and asking that you give your solution: 

“A man stands on a perfectly level, solid and friction- 
less table, large enough so that he will not fall off. 
Nothing but air surrounds him and he has nothing to 
throw. How can he get off the table?’’ 

Of a number of answers given, the most sensible were, 
that he could swim off or blow himself off. But when 
action and reaction are considered, even these seem im- 
possible solutions. Of course a quick exhale would pro- 
duce some motion, but the inhale would also tend to move 
him back to his original position, and so with his hands 
if used as in swimming. When he threw them out he 
would move nearer his destination, but when he drew his 
hands back again would he not tend to move toward his 
original position? Again, is it possible for him to turn 
his head, even slowly, without a movement of his feet? 

You will note that the problem brings up a number of 
complicated questions, and I hope you will give me 
your idea. Very respectfully yours, 

Chas. W. Gennet, Jr. 

Chi Psi Lodge, Ithaca, N. Y., Oct. 29, 1896. 


(The man could blow himself off for he could in- 
hale vertically, through the nostrils, which would 
produce no horizontal reaction, while he could ex- 
hale horizontally through the mouth. He could 
also inhale slowly and exhale rapidly. He could 
also get off by a swimming motion, for he could 
move his hands in one direction while they were 
placed so as to cut the air, and turn them to act as 
paddles against the air before moving them in the 
opposite direction. We think he would not be able 
to turn his head without moving the rest of his 
body, for the motion is produced by contraction of 
some muscles in the neck, which would act at both 
ends, pulling the head in one direction and the 
body in the other.—Ed.) 


——— ++ 


Wright’s “‘ Element of Mechanics,” 


Sir: In the review of my ‘‘Mechanics,’’ contained in Fin- 
gineering News of Oct. 22, the reviewer advances views 
which to say the least are misleading. 

1. The reviewer takes to task writers who do not follow 
the methods of twenty years ago, put introduce innova- 
tions. 

The answer is not far to seek. The Mechanics of to-day, 
unlike that of twenty years ago, is not for the civil engi- 
neer only. The electrical engineer and physicist have 
come to the front in the meantime. They must have a 
notation and units as well as the civil engineer. His are 
not sufficient for the reasons stated in the book (p. 62), 
Hence to the gravitation system of units is added the 
absolute system, and hence the new terms micron, mega- 
dyne, kilo-watt, barad, etc. Hence, too, the theory of di- 
mensions at which the reviewer sneers, Without an ac- 
count of the theory of dimensions any book on Mechanics 
is antiquated. 

The introduction of new terms is, 


therefore, to be 


lccked for mainly* in a region in which the civil engi- 
reer has hardly any concern. And by omitting to read 
the last chapter he may never meet them. At least the 
reviewer has found nearly all that excites his ire in the 
domain of the physicist and electrician. 

The terminology given is that of the best authorities, 
the British Association Committee and the International 
Electrical Ccngress held at Chicago in #893. I have been 
caieful not to add anything as I am as much opposed 
to terms not authorized as is my critic. 


2. Twice my attention is called to the absence of the 
relation i 


& 
or mass igs equal to the quotient of the weight by the fac- 
tor g. 

This is found in all the old books and has, I venture to 
say, been a source of endless confusion. Its elimination 
marks a great advance. 

The factor g is introduced to change from an absolute 
to a gravitation system, or vice versa (p. 60). When this 1s 
understood the question ‘‘whether shall I multiply or di- 
vide by g’’ is answered. 

3. In order not to make this letter too long I will not 
enter upon a discussion of the questions raised regarding 
force and energy. The definition of force laid down is 
that given by Newton in his first law of motion and is 
not a verbal hair-splitting by any means. 

It would seem that, after all, progress in Mechanics is 
possible—in fact modern physics is rapidly assuming the 
form of a dynamical problem. T. W. Wright. 

Schenectady, Oct. 27. 


e 


The Economy of Steam Shovel Work. 


Sir: In your issue of Sept. 24, you give in detail the bids 
on the ‘“‘Nashua Aqueduct,’’ for the new Metropolitan 
water supply. These bids make an interesting showing 
of the advantage which any contractor has who uses steam 
shovels for work of. any magnitude. The successful bid- 
der on this work has been using a Vulcan “Little Giant’’ 
steam shovel and based his bid on what he knew could be 
done at a profit. The work comprises 290,000 cu. yds. of 
earthwo1k and stonework of different kinds. There 
were 21 bids opened, and the totals ranged all the way 
from $86,960 to $401,275, quite a difference. The lowest 
bid was rejected. The next lowest and successful bid was 
$89.470. In this bid the 290,000 cu. yds. of earthwork 
were priced at 18 cts. per eu. yd. 

I give below a statement in detail, showing how much 
lower than the successful bid each one would have been 
if each had figured the earthwork at the same price (18 
cts. per cu. yd.) Strange as it may seem, the highest bid, 
$401,275, if figured at 18 cts. (the lowest price), would 
have been $12,995 lower than the successful bidder. It 
was actually $324,800 higher on the excavation. 

Yours truly, 
The Vulcan Iron Works Co., 
Alex. Backus, President. 
Toledo, O., Oct. 26, 1896. 


Table Showing the Effect of High Estimates for HBarth- 
work in Bids for Nashua Aqueduct. 


Had each bid been 18 


m2 ® 
5Du Sid en cts. per cu. yd. on 
3 2 = oe s earthwork, the bids 
Bers) 6 ES 2 would have been: 
) ra no = 
Zz oe = a Sd For whole Or less than® 
3 be as Be work. Bacco! 
a < i 
e ms $8.700 $86,960 $78,260 $11,210 
ee amet, mnt ac Es 
3 4y 14,137 ; 15, 3,490 
4 4 ‘ 11,6009 94,372 82,772 6,698 
5 6 17,400 97,159 79,759 9,711 
6 7.6 22,040 97,509 75,469 14,001 
id 5.5 15,950 103,495 87,545 1,925 
8 11 81,900 114,920 83,020 6,450 
9 14.9 43,210 119,115 75,905 13,565 
10 14 40,600 120,230 79,6380 9,840 
11 12 384,800 120,362 85,562 3,998 
12 12 34,800 121,882 87,082 2,388 
13 17 49,300 125,932 76,682 12,838 
Ge < 48,500 130,076 86,576 2,894 
ib silye 49,800 134,745 85,445 4,025 
16 21 60,900 146,660 85,760 3,710 
17 21.0 62,350 149,850 87,500 1,970 
18 28 81,200 172,646 91,446 1,976 
19 B1 89,900 175,172 85,272 4,198 
20 4S 139,200 228,837 89,637 167 
21 $1.12 324,300 401,275 76,475 12,995 
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Salinas Bay as a Pacific Terminus for the Nicaragua 
Canal. 


Sir: I votice in your paper of the 8th inst., a letter from 
Mr. Sylvanus Miller, M. Am. Soc. C. H., in which, among 
other things, he advocates a survey of the Salinas Bay 
route for the Nicaragua Canal, on the west side of the 
isthmus. It is undeniably the fact that the surveys made 
by the Nicaragua Canal Construction Co. were too much 
confined to one route, but I must take exception to Mr. 
Miller’s assertion that the surveys on the Salinas Bay 
route were not thorough and complete enough. It must 
be remembered that we went out there for the purpose 


*Mainly, but not wholly, as for example, torque and 
horse-power-hour. 


. 


of locating one of two predetermined routes, and not, E 


like a government expedition, for the purpose of exploring 
the isthmus. That had been done previously by the U. S. 
Government, by the Government of Nicaragua and by 
various private companies and persons; and as a matter 
of information I will inform Mr. ‘Miller that a survey of 
the Salinas Bay route had been made by Col. Childs, in 
1851, and by the parties under command of Commander 
Lull, in 1874. 

However, the first thing that I did after being placed 
in charge of the Nicaragua Canal, was, in obedi- 
ence to orders from the chief engineer in New York, to 


send one of my assistants, with a full field party, to 4 


Salinas Bay, to make a careful survey of this route and 
settle the question; which, by the way, had been twice 
settled before. I always supposed that this survey was 
ordered to appease the Costa Rica Government, in whose 
territory it lay, and who naturally wanted the canal 
terminus in their republic, if possible. 


Be that as it may, my assistant, Col. Perez, went to Sa-— 


linas Bay and started the survey toward the lake, and a 
copy of his report is before me. Before they had pro- 
ceeded three miles they attained an elevation of over 800 
ft., and were confronted with perpendicular rock cliffs, 
which they could not scale without making a great effort. 
They examined the country thoroughly, all about the bay, 
and this was the best line they could find. It was intended 
to take the line down the valley of the Sapoa River, an 
insignificant stream, emptying into the Lake Nicaragua, or 
any other that could be found that would better answer 
the purpose; but upon receiving his preliminary report, it 
was seen to be utterly impracticable, as much as we 
would have liked to utilize the fine harbor of Salinas, and 
I therefore recalled the party. 

While the Salinas Bay line is unfortunately imprac- 
ticable, I will say that I know that a better line, more 
economical and more practicable by far than the line se- 
lected by the Nicaragua Canal Go. does exist. It ig 


thoroughly known to me, and I have personally examined 


it; a line that will do away with the immense divide cut 
and most of the other objectionable features of the line 
we were sent out to locate, and which had previously been 
selected by the company. If I had been sent out there 
by the company to find and locate a line across the isth- 


mus that would be the best and most practicable and least — 


expensive, I should certainly have selected the line re- 
ferred to; we were not, however, sent out for any such 
purpose, but to make the be&St and most thorough loca- 
tion on the route previously determined upon, which com- 
prised the high and low level lines that we surveyed, 
and I found by experience that any suggestions in regard 
to other routes were not received with favor. 

In regard to the line that we did locate, I venture to 
say from an experience of over 25 years on public works 
that no public work ever projected, and I make no ex- 
ceptions, ever had more complete, thorough and careful 
Surveys, examinations and studies than the upper route 
of the Nicaragua Canal; and if the U. S. Commission 
had seen and examined all of the surveys, preliminary and 


trial locations, reconnaissance and fly-lines, cross-sec- 


tions, check and counter-check levels, measurements and 
gaging of streams, determinations of river slopes and 
oscillations, soundings and borings, rainfall] records, baro- 
metric levels, lake oscillations, ete., ete., they would have 
been forced to the same conclusion. But from reading 
their report, it would appear that the half of the data 
collected and forwarded to the home office by myself and 
my predecessor, Lieut, Peary, had never been collated and 
placed before them. J. Francis Le Baron, 


Late Principal Assistant and Division Engineer in charge, 
Nicaragua Canal, 


Jacksonville, Fla., Oct, 9, 1896. 


ie 
TESTS OF THE ROEBLING FIREPROOF FLOOR. 


In our issue of Sept. 17, we described a test 
which was made in New York city, on Sept. 3, 
of a fireproof floor constructed by John A. Roeb- 
ling’s Sons Co. A description and illustration of 
the system of construction, and of earlier tests 
upon it, was given in our issue of July 18, 1895. 
In that test the floor was subjected to a hot fire 
for two hours, and was then cooled by water, and 
found to be uninjured. As a protest sent to the 
Building Department of New York city claimed 
that two hours was not a sufficient time for a thor- 
ough test, it was decided to have a second test 
for a period of five hours. This test took place on 
Oct. 28, and its conclusion was witnessed by a 
member of the staff of this journal. Invitations 
had been freely sent out by the builders, and a 
large crowd was present, including many engi- 
neers and others interested in fireproof building 
construction. The test was made in the same 
building that was used in the former test, its lo- 
cation being an open lot at Slst St. and Western 
Boulevard. It is a steel skeleton brick structure, 
built after designs of Mr. G. C. Henning, the ex- 
pert of the Department of Buildings, who also 
was in charge of the test. The size of the test 
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structure is 12 x16 ft. in area, by 12 ft. high. The 
floor was made of 10-in. I-beams, 25 lbs. per 
ft, 15 ft. 6 ins. between supports, spaced 4 ft. 
apart between centers, with concrete arches 35 ins, 


thick at the crown sprung across the beams. ~ 


The concrete was made of 1 part Aalborg Port- 
land cement, 2 parts sand and 5 parts ashes, 
from steam boiler furnaces. A filling 2 ins. thick 
was placed between the nailing sleepers, consist- 
ing of a concrete made of 1 part Aalborg cement, 
2 parts sand and 10 parts ashes. A ceiling was 
placed under two-thirds of the floor, made of 
wire netting and lime plaster furnished by the 
United States Mortar Supply Co. The remainder 
of the floor was left unprotected. The floor arches 
were concreted on Sept. 26, and the ceiling plas- 
tered on Sept. 30 and Oct. 1. A grating extend- 
ing over the entire floor area was fixed at about 
3 ft. above the ground, and on it was placed a 
2%-ft. layer of dry hard cord wood, sprinkled 
with oil, so as to cause it to ignite readily. A 
second grate about 2 ft. below the first 
was also supplied with fuel with the ob- 
ject of heating the air entering the build- 
ing and thereby creating a higher final temper- 
‘ature. Before the test the central panel of 
the floor was loaded with brick to 150 lbs. per sq. 
ft. The test was begun by lighting the cord- 
whod, at 10.06 a. m. The temperature was meas- 
ured and graphically recorded by a Uehling & 
Steinbart pyrometer, which worked perfectly 
throughout the test. Some of the temperatures 
recorded are the following: 


Time. Temperature. Time. Temperature. 
10.40 a. m 100° 1-08) De 2, 2,050° 
S00” 1,450° 135% ¢ 2,050° 
EOD pate 1,725° tHSs) 8 2;125° 
aor <* 2,000° Dakar 2,050° 
12.23 p. m. 2,100° ie ie 2.100° 

pas bet 2,300° OL ane 2,000° 


From 11.55 a. m. to 2.51 p. m. the temperature 
was never less than 2,000°. This is a more uni- 
form range of temperature than has been ob- 
tained in any of the previous tests by the De- 
partment, or in any other fireproofing tests ever 


_made, so far as we are aware: At 3.06 p. m., a 


strong stream of water from a fire engine was 
thrown directly against’ the underside of the floor. 


When the structure had been sufficiently cooled, 


and the steam cleared, so that the floor could be 
inspected, it was found that the ceiling of wire 
netting and plaster had disappeared, but the 
arches were to all appearances uninjured, and the 


‘floor sustained its load. The maximum deflection 


of the roof before the water was put on was 
about 4 ins. On the next day the load on the 
roof was increased to 600 Ibs. per sq. ft., which 
load was sustained without any signs of failure. 

A comparative test of the Roebling system and 
ordinary hollow tile flooring was made on the 
day preceding the official test above described, in 
an adjoining structure. We abstract the following 
from a printed statement issued by the John A. 
Roebling’s Sons Co.: 

On Sept. 3 a comparative fire and water test was made 


in the smaller of the two brick structures at 82d St. and 
Western Boulevard, New York city. Two fireproof floor 


arches had been built in the structure, about 8 ft. above 


the ground, one according to the Roebling system; the 
other, an ordinary sectional hollow brick flat arch. A 
concentrated load of common brick, weighing 9,000 Ibs., 
was distributed over about 15 sq. ft. near the middle 
of the arch. A hot fire was started and maintained un- 
derneath these arches for about an hour and a quarter, 
after which the water was turned on by a detachment of 
the Fire Department. After the fire was extinguished, it 
was found that both arches had sustained the test without 
apparently any damage other than the displacement of 
some of the plaster and a slight deflection of the hollow 
brick arch. 

It was claimed by some of the persons present that the 
test was without significance, and that to have any value, 
the arches should be fired until one or the other failed. 
Acting on these suggestions, the ceilings of both arches 
were replastered on Oct. 1. A second fire and water test 
of these same arches was made on Oct. 27. Pig iron 
weighing 10,000 lbs. was piled over an area of about 7 
sq. ft. in the center of each of the two arches, making a 
superimposed load of over 1,400 lbs. per sq. ft. 

At 10.00 a. m. the fire was started. 
10.30, the white coat of plaster off in many places, 
and at others, clinging to ceiling. 
10.50, plaster still intact under both arches. 
11.45, rough plaster of ceiling still intact under both 


arches. Copper plug for indicating temperature not 
fused. = 


1.00, rough plaster still in place; copper plug not 
f 


used. 
1.35, copper plug fusing. 
1.50, cracks beginning to form around load in hollow 
tile arch. 
1.55, cracks opening parallel to wall and adjacent to 
it along both arches. That portion of the hollow- 
brick arch directly under load slightly depressed 
below level of the remainder of arch. Joints open- 
ing and smoke issuing around load on fiat arch. 
2.05, load over flat arch dropped through suddenly to 
the ground inside the brick structure. 

Iron work erected Aug. 10; Roebling arch concreted 
Aug. 11; flat arch erected Aug. 10 to 11; first fire and 
water test Sept. 3; ceilings replastered Oct. 1; thick- 
ness of crown, Roebling arch, 3 ins.; depth of 
hollow brick arch, 10 ins.; size of beams, 10 ins.; 
25 Ibs.; spacing of beams, 5 ft., center to. center; 
proportions of cement mortar used in setting flat arch, 
1 part Aalborg Portland cement, 1 part sand; proportions 
of concrete used in Roebling arch, 1 part Aalborg Port- 
land cement, 2 parts sand, 5 parts steam ashes. 

This test was an unofficial test, but was witnessed by 
several members of the Department of Buildings as well 
as a number of others interested in the subject of fire- 


proofing. 
— a 


THE VILLA BRICK MANTLE, FOR PROTECTING RIVER 
BANKS FROM EROSION. 


Signor Giovanni Villa, of Milan, ltaly, has in- 
vented and now tested for some years a system 
of protection for the banks of rivers and canals 
that is simple and cheap and certainly possesses 
meritorious features. This protective device is 
a mantle made of perforated bricks of terra-cotta 
or cement strung upon galvanized iron wire and 
connected laterally, between each row of bricks, by 
a strip of wood. The bricks vary in dimensions 
so as to break joints, as shown in Fig. 1. Mr. Villa 


ENo.NEwWs. 


Fig. 1: Method of Assembling Bricks. 


Fig. 1.—Details of Construction of the Villa Brick Mantle 
for Protecting River Banks From Erosion. 


has designed a special apparatus for making 
the mantle and for putting it in place on the river 
bed. 

The mantle is applied to an eroding river bank 
in sections varying in width from 5 to 10 ft. with 
the character of the work; but these strips are 
also united together by wire at intervals, as shown 
in Fig. 1, and are anchored to the shore above 
the water-line. The resulting mantle, or covering, 
is strong and flexible, adapting itself to the con- 
formations of the river bottom and extending 
from any desired point in the river to the bank. 
It is quite smooth and permits the water to flow 
easily over it. The inventor makes the following 
claims for this mantle: Cheapness, as compared 
with other methods of accomplishing the same 
end; great efficiency and duration; and rapidity 
and ease in making and laying. There is no ob- 
struction to the normal flow of water in the river, 
and the deposit of fine mud carried into and be- 
hind the mantle only tends to give it greater per- 
manence. 

As to the important claim of durability, it seems 
that the first mantle was tried about five years 
ago on the River Olona, near Milan. Here a dike 
protecting some agricultural lands from inunda- 
tion was faced for a distance of about 3,000 ft. 
on the Villa system. In 1895 this work was in good 
condition and grass was growing between the 
bricks. “On the River Po, near Crespino, the man- 
tle has been used to protect a communal hospital 
which was in danger from the cutting away of the 
bank in a curve in the river. This mantle is about 
SOO ft. long, and it is said to extend under the 
water for about 130 ft. It has stood two years’ 
wear without any injury and has stopped all ero- 


sion, though the bank is very steep. Its cost was 
about $1,500, including the preparation of the bank 
for the mantle. 

Mr. Villa says that a single threading machine 
will keep 15 men busy and make 180 sq. yds. of 
mantle “per day,’ without specially trained men. 
As to cost, the inventor supplies the following es- 
timate. for one square meter, stating that one of the 
chief advantages of this system of bank protec- 
tion is that the cost can be definitely fixed before- 
hand, at so much per square yard, regardless of 
the stage of water, etc.: 


Cost per Square Metre in Franes. 
Dt POCMIGNE TIRES scat ee sce hea «seen 3.40 francs. 
2 bundles of wooden slats ........... 0 ae 
2.2 Ibs. of galvanized iron wire .... .25 ‘* 
IRAs EAN SO EN Pes eran dln «aha als Raat TOE 0 anil, sls 50 _ 
"EOGIHsHMO IBMOT G xiscccc' ia,» <isisis cons oars ao “ae 
Cost per square metre equals....... 4.60 “* 


This is equivalent to about 77 cts. per sq. yd., 
though the materials and labor are doubtless fig- 
ured on a European basis in the above. Mr. Villa 
says that the use of terra-cotta bricks would re- 
duce the above total to 3.75 franes per meter, or 
say to 63 cts. per sq. yd. The plant required for 
a considerable piece of work is estimated as cost- 
ing $20,000 in Europe, and included in this plant 
are: 


6 barges, at 5,000 franes each.... 30,000 francs. 


6 hand machines for threading.... 18,000 ‘* 
TOOIS: ~ njes cone aceteretanasral tanta ethic eae 5,000 ss 
Chains’ ‘and repe Sie. os. ee eaaee 5,000 ve 
it?) small, DOAtS, rps. ceeies ws iateretel aonloaieys 6,000 os 
Office GCXDeENSES, ClC. 2 ees nee coerce « 20,000 Me 
Contingenciew 7.0... were cer ae sates 16,000‘ 

"Oba Us sttateCxdiatckeketalet- aiyeukei Naish antas 100,000“ 


Fig. 2. Section of Shore, 
Showing Mantel in Position. 


Fig. 2.—Cross Section Showing the Mantle in Place. 


The English patents seem to be controlled by 
the ‘‘Villa’s Patent Mantle Syndicate, Ltd.,”’ of 
Liverpool; the inventor is Signor Giovanni Villa, 
of Milan, Italy, and the present owner of his 
patents is Signor Riccardo Biragchi, of Milan. 
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THE USE OF OLD RAILS AS UNDERGROUND 
CONDUCTORS.* 


By F. O. Rusling. 


While the writer was the Superintendent of the Buffalo 
(N. Y.) Railway Co., serious indications of electrolysis of 
the pipes within a half-mile of the power-house made it 
necessary to call in expert advice to put a stop to the 
trouble. A careful and thorough electrical survey was 
made of the entire district. This was a long and difficult 
matter, since there were three systems of natural gas 
pipes, two of illuminating gas, one of water and two con- 
duit systems. Although the pipes were already connected 
to the negative bus-bar by large copper cables, it was 
found that these were entirely inadequate, and that there 
were two points where the pipes at heavy load were 3 to 
5 volts positive to the adjacent rails. One of these points 
was 1,500 ft. north and the other 1,800 ft. east of the 
power-house,. 

The expert calculated that, until extensive changes could 
be made in rail returns, the former point would deliver 
about 1,000 amperes and the latter about 3,000. To bring 
this current to the dynamos with but 5 volts loss would 
need over $8,000 worth of copper. While hesitating over 
this large expenditure it occurred to us that there were 
about 300 tons of old tram rails on hand that might be 
used for the purpose. These were flat, center-bearing 
rails, originally weighing 56 Ibs. to the yard, but worn 
down to 50 lbs. or less; they were high in carbon, hard 
and brittle. 


*Reprinted from the ‘‘American Gas Light Journal.” 
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The best scrap price obtainable was $8 per ton, delivered. 
Our expert carefully tested their conductivity with 1,000 
to 1,500 amperes, using an instrument reading to .001 of 
a volt in order to secure accuracy. As the showing was 
satisfactory, it was determined to try the rails on the 
1,500-ft. length, which would require four rails in parallel 
to give the desired results. A trench was dug between the 
curb and sidewalk and a continuous trough of rough jum- 
ber put into it. 

The rails were bolted together in pairs back to back, and 
arranged so that the end iof one rail was at the center of 
its mate. The bonding was effected by seraping contact 
spots with a file near the end of each rail and amalga- 
mating them with the Edison solid alloy. A steel washer 
y-in. thick, 1%4-in. inside diameter, and 4 ins. outside was 
dipped into hot insulating compound and placed against 
one rail so as to inclose the contact spot. The hole in the 
washer was filled with the Edison-Brown plastic alloy, 
inclosing an amalgamated steel spiral spring. The upper 
rail was then bolted on and the completed conductor low- 
ered to the bottom of the trough, resting on one edge so 
that gravity would maintain the contacts. It will be evi- 
dent that with this arrangement two of the bonds on any 
one rail would have to give way before the circuit could 
be broken; each bond was made large enough to transmit 
1,500 amperes. When the second set of rails was lowered 
into place, the trough was filled with a hot insulating 
compound and a cover nailed on. This compound was 
cheaper and better than asphaltum; it remains viscous 
even in cold weather and has high insulating qualities. It 
is a product of petroleum distillation much lighter than 
asphaltum and costs about $25 a ton. 

This four-rail conduit was connected up and carried at 
heavy load, 1,100 amperes, 1,500 ft. with a loss of but 
four volts. This result was so surprising that our ex- 
pert suspected that his instruments were wrong and sent 
them back to Weston for recalibration; they were re- 
turned, but proved that the measurements were eorrect. 
To appreciate the performance of these old rails and their 
bonds I need only say that, to give the same result, it 
would require a copper section of 3.55 sq. ins.; 1,500 ft. of 
this would weigh 20,532 Ibs., and cost at 12 cts. per Ib., 
$2,462.83. Our four-rail lengths weighed 50 tons and cost 
as scrap but $400. The resistance of steel as compared 
with copper is usually considered to be between 7 to 1 and 
9 to 1, but this including 50 bonds in each length, was 
about 5.63 to 1. The tests proved that the plastic bonds 
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FIG. 1.—DETAILS OF BOXED SECTION WITH MOUTHPIECE AT DISCHARGE END. 


actually did make an “electrically continuous rail,’’ and 
after a year’s service they are still maintaining their con- 
ductivity. This is more than can be said of any copper 
bond ever used. It will be noted that steel like this, 
even at $30 per ton, would be cheaper than copper as a 
conductor. 

As the steel was so hard and brittle, a great deal of time 
was required to file the contact spots and to bore holes for 
the bolts to hold them together, so another method was 
adopted in the second case. In the power-house is an air 
compressor for cleaning out armatures and removing dust 
from the boiler-house walls. An iron pipe was connected 
from the air reservoir to the yard and a single layer of 
rails, bottom up, was put on each wagon. Each load was 
carried into the yard and the contact spots were rapidly 
eleaned with a reciprocating pneumatic tool, borrowed 
trom a boiler shop. To avoid drilling the rails, pieces of 
%-in. iron, about 24 ins. x 8 ins., were placed in the 
trough every 15 ft. These were bored at the ends for a 
pair of countersunk %-in. bolts and had four contact spots 
cleaned with an emery wheel. On these were laid the 
plastic bonds and four rails side by side, with base down. 
The spaces between the treads were just right for a sec- 
ond layer of three rails bottom side up. Then another set 
of bonds and an iron plate %-in. thick; 20 x 8 ims. 
On these more bonds, other layers of four and three rails, 
and finally a % ~ 24 x 8-in. top, bolting all layers to- 
gether, The sides of the trough were but %-in. from the 


rails between clamps, so as to save wasting insulating 
compound, with wider spaces to accommodate the clamps. 
Rail joints were broken as before. 

This construction allowed very rapid and satisfactory 
work compared with the first. The performance was also 
satisfactory, as the 14 rails transmitted 3,250 amperes 
1,800 ft. with but four volts drop; an insulated pilot wire 
was put down with this conduit and permanently con- 
nected with a voltmeter in the power house. The rails 
used in this conduit weigh about 210 tons, which at $8 
would amount to $1,680. 

It would require a section of 12.48 sq. ins. of copper to 
equal in conductivity the section of 70 sq. ins. of steel. 
This copper would weigh 86,580 lbs., and at 12 cts. per 
lb. would cost $10,389. The total cost of the iails and 
bonds, for both conduits was about $38,322, as against 
$12,852 for equivalent copper. The labor to install the cop- 
per would of couse be less, but on the other hand we had 
the rails in stock and the only actual outlay was for labor, 
bonds, lumber, bolts and insulating material. I have not 
the details of these now at hand; my recollection is that 
the total expenditure did not exceed $2,500, and that we 
thus secured results which would otherwise have cost 
nearly $15,000. 

From my experience with copper bonds I should nct 
advise the use of buried rails for conduits if ordinary cop- 
per bonds are used for connections. Even when new it is 
impossible to get the full conductivity of the rail, and the 
contacts get worse and worse as time passes. The copper 
when covered with the damp earth will oxidize at a rate 
determined by the composition of the soil and the amount 
of current transmitted. 
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A 54-IN. WOODEN BARREL SEWER. 
By J. C. Meem, Assoc. M. Am. Soc, C. E. 


The accompanying sketches show sections and 
details of a typical 54-in. wooden barrel sewer, 
adopted from plans of similar ones, recently de- 
signed and built in Brooklyn. Mr. Chas. H. 
Myers, M. Am. Soc. C. H., Engineer in Charge of 
Sewers, however, makes no claim to originality, 
as the Brooklyn plans are practically the same 
as those used by the Dock Department of New 
York. 

The sketches show two designs, Fig. 1, with 


THE FAIRMOUNT PARK ELECTRIC RAILWAY, at 
Philadelphia, Pa., is now completed and nearly ready for 
traffic. It opens up communication with all parts of the 
great park, and all roadways and drives are crossed below 
grade. The power-house has an engine room 156 x 55 
ft., and a boiler room 156 x 36 ft., with a large coal stor- 
age vault. There are three tandem compound Corliss 
engines, each directly connected to a General Electric 
dynamo of 500-K-W. capacity. Steam is supplied by 
six Berry vertical boilers of 250 HP. The boilers and 
engines were built by Robert Wetherill & Co., of Chester, 
Pa. The car shed is 425 x 114 ft., of ornamental design. 
The equipment includes 30 motor cars and 30 trail cars, 
each seating 72 passengers. Each car is mounted on two 
four-wheel trucks, with 33-in. wheels, and each motor car 
has four motors. All the cars have electric brakes. They 
were built by the J. G. Brill Co., of Philadelphia, Pa. 
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NEW STEEL MAKING PROCESSES claimed to su- 
persede the Bessemer process, are invented every year or 
two, and achieve a brief notoriety through the medium of 
the daily papers. The latest is the Hawkins’ process,which 
is described in three columns of fine print in the St. Louis 
““Globe-Democrat’”’ of Oct. 25. As nearly as we can un- 
derstand, the operation of the process is as follows: Pig 
jron melted in a cupola flows in a stream into @ rever- 
beratory furnace beneath; the stream is met by two jets, 
one of air and one of steam. The steam or hydrogen blast 
is supposed to turn sulphur into a gas that is burned up, 
and to turn the phosphorus into a slag which floats on top 
of the melted metal. 
reverberatory furnace or ‘‘converter.’’ Experiments are 
said to have been made with the process by Chicago cap- 
italists at the old Jefferson Steel Works in Birmingham, 
Ala., in a plant which was erected at a cost of $10,000. 
A dispatch received from them says ‘‘Parties interested 
jubilant over results and declare it a revolution in steel 
making.” The most absurd claims are made for the 
process, such as that steel may be made by it as cheap as 
cast iron, and that steel castings made from the Hawkins’ 
process are equal to steel forgings. 
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ALUMINUM CAN BE SOLDERED OR BROWNED, 
says Dr. Gottig, in the ‘‘Metallarbeiter,’’ as follows: The 
aluminum is treated with a solution of ammonia alone, or 
with ammonia in the presence of salts of ammonia. In 
the first case, the aluminum, which always contains a 


FIG. 2.—DETAILS OF PIER EXTENSION 
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OR CRIBWORK 


A 54-IN. WOODEN OUTLET SEWER AT BROOKLYN, N. Y. 
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boxed supports for pier extension, discharging 
through a mouthpiece in the bottom; and Fig. 2, 
with supports better adapted for cribwork, and 
with an open end discharge. The general con- 
struction is similar in both cases, except when 
shown to be different in the plans. 

The “streaks” or staves are creosoted with 10 
lbs. of dead oil of tar, weighing 8% lbs. per ft. at 
120° By 

The intermediate bands and the cover bands for 
the joints are of galvanized iron, as is also the 
mouthpiece which is fitted to the opening in the 
sewer. This last is bolted to the staves at the 
four corners and to a galvanized iron strap which 
goes over the sewer at the center of the opening. 

In constructing the sewer it is made in 20-ft. 
sections and floated to place at high water, or else 
it is set up in position, according to circumstances. 
A little calking may be given to the joints be- 
tween sections when it is impracticable to get a 
good fit. The simplicity of their construction and 
the durability of these sewers make them espec- 
jally desirable for this character of work. 

The sewers are built in elliptical or other shapes 
as well as circular, according to necessity. 


little iron and silica, is dissolved on the surface; but 
the silica and the iron remain and form -an adhering 
coating of a brownish yellow or a blue-grey color; the 
color varying with the amount of impurities in the metal. 
In the case of the treatment with ammonia in the pres- 
ence of salts of ammonia the iron is also dissolved and 
the silica alone remains. But the combination formed 
reacts upon the ammoniacal salts and the deposit of 
hydrate of alumina and oxide of iron again forms a 
protecting coating. The physical and chemical prop- 
erties of the surface of the aluminum are so modified 
that this surface will resist the action of humid air and 
waters slightly acid. Another advantage is that the 
aluminum thus treated can be easily soldered and elec- 
trolytic deposits will adhere strongly. 
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THE WESTERN UNION TELEGRAPH CO., according 
to its annual report for the year ending June 30, 1896, 
owns 826,929 miles of wire, has 21,725 offices, forwarded 
58,760,444 messages, for which it received an average toll 
of 30.9 cts. at an average cost per message of 24 cts. In 
1898 it transmitted nearly 66,600,000 messages and re- 
ceived 31.2 cts. for each at a cost of 22.7 cts. The gross 
earnings for the year 1896 were $22,612,786, with operat- 
ing expenses of $16,714,756 and net earnings of $5,897,980. 
The company is reconstructing its trunk lines with copper 
were, with excellent results, 


The latter is then tapped out of the © 
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A RESERVOIR FAILURE AT OAKLAND, CAL. 


A reservoir on Vernon Heights, Oakland, Cal., 
belonging to the Oakland Water Co., failed about 
6:30 a. m., Oct. 20. No damage was done beyond 
flooding basements of houses for a few blocks. 
The accompanying view was drawn from a photo- 
graph taken the next day. 

The original reservoir was about 100 ft. square, 
partly in excavation, lined with brick, and plas- 
tered on the inner face with a coat of asphalt. It 
extended to the height of the ledge shown in the 
photograph. 

To increase its capacity, a wall of asphalt con- 
erete was built around the old reservoir, 8 ft. 
higher, and connected with the brick and asphalt 
lining by an S8-in. layer of the same material. This 
wall was 2 ft. wide at the base and 1 ft. at the 
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A Rvseiyoir Failure at Uakland, Cal. 


top, with its inner face vertical. It had no depth 
in the ground and no footing, and was built partly 
on made earth. This upver wall failed. The 
break showed no bond between the wall and the 
horizontal layer, but it did show a break in the 
bond between the upper and lower parts of the 
wall (also shown by a crack in the wall left stand- 
ing). 

It is stated that previous to the break, water had 
been carried to within 1 ft. of the top of this wall 
and at the time of failure it was 22 ins. above the 
ledge. 

The reason assigned by the water company for 
failure was the explosion of dynamite by some 
malicious person. 

We are indebted to Mr. Geo. S. Dillman, of Dill- 
man & Wallace, San Francisco, for the above in- 
formation, and for the photograph from which 
the view was drawn. 
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NOTES FROM THE ENGINEERING SCHOOLS. 


Lehigh University, South Bethlehem, Pa., 
opened Sept. 23, with a Freshman class of 115, as 
against 75 last year. The president announced 
the return of Professor Thornburg, the head of 
the Mathematical Department, who had been on 
leave of absence for the past year, and the addi- 
tion of two new instructors in the departments 
of Mechanical and Electrical Engineering. 

A characteristic feature of the technical instruc- 
tion at Lehigh University, is the regular and sys- 
tematic instruction given to the students in the 
shops of the Bethlehem Iron Company, and the 
shops of the Lehigh Valley R. R., at South Easton. 

On Founder’s Day, Sept. 8, Mr. John H. Con- 
verse, of Philadelphia, a member of the firm of 
the Baldwin Locomotive Works, made the annual 
address. Mr. Converse is a graduate of the Uni- 
versity of Vermont, and much interested in edu- 
cational matters. His address on “Citizenship and 
Technical Education,” which will be published by 
the University, will attract much attention on the 
part of engineers and educators. He advocated 
a college course which should for the first three 
years be devoted to culture studies and the hu- 
manities, and for the last two or three years to 
professional subjects. ; 

The “Combined Courses,” at Lehigh University, 
which cover five or six years, and lead both to the 
degree of A. B. and an engineering degree, are 
largely in the line of Mr. Converse’s proposition, 
The chief objection to the present system of edu- 
cation of engineers in our technical schools is its 


one-sidedness. If we are to make this education 
broader we must take more time for it. 

Separate pamphlets are issued by the different 
engineering departments, describing in detail the 
methods of instruction. We have received three 
of these pamphlets, describing, respectively, the 
courses in civil, mining and mechanical engineer- 
ing. 

At the University of Michigan, Mr. John R. AIl- 
len, Univ. of Mich., ’92, and J. T. Faig, Mich. & 
Agi. Coll., of Kentucky, 94, have been appointed 
Instructors in Mechanical Engineering, to fill the 
place vacated by the resignation of Asst. Prof. F. 
Cc. Wagner, who has gone to the Rose Polytech- 
nic Institute, at Terre Haute, Ind. 

At the Massachusetts Institute of Technology, 
the equipment of the engineering laboratories has 
been increased by the acquisition of new appa- 
ratus as follows: 

In the laboratory of Applied Mechanics has been 
added a 100,000-lb. Olsen testing machine, capa- 
ble of testing specimens 5 ft. long and under. In 
the same laboratory has been added a frame of 
two large iron girders, and other suitable appa- 
ratus, provided with a set of steel rods, which, 
with a pair of large cast-iron skewbacks already 
in the laboratory, make a machine of 400,0U0-Ib. 
capacity for testing masonry arches of such sizes 
as are used in practice. To the Mechanical Engi- 
neering laboratory has been added a 36-HP. Otto 
gas engine, which is to be used mainly for pur- 
poses of investigation. An apparatus for testing 
steam injectors has been built and was in use dur- 
ing the latter part of last year. A compound 
Marsh pump of a capacity of 800 gallons per min- 
ute has been loaned to the laboratory for experi- 
mental purposes. In the Hydraulic laboratory 
has been added a calibrated measuring tank of 
20,000 Ibs. capacity, in addition to the old tank of 
the same capacity. Each is equipped with ten 
quick-opening valves, enabling large quantities of 
water to be measured accurately. 

In the double number of the “Technology Quar- 
terly,” just issued, dated June-Sept., 1896, will 
be found Nos. IV. and V. of the ‘‘Results of tests 
made in the Engineering laboratories,’ No. IV. 
giving the detailed results of the test of the triple 
engine of the Chestnut Hill Pumping Station, 
made in May, 1895, by the students under the di- 
rection of Prof, E. F. Miller. No. V. contains the 
detailed results of tests made in the course of the 
regular work of the laboratory of Applied Me- 
chanics, on the following subjects: 

1: Tests on two series of bolted joints. 

2. Tests on wrought-iron pipe of different sizes, 
used as columns. 

3. Tests of spruce and of Norway pine beams. 

4. An extensive series of tests of the compres- 
sive strength of timber at right angles to the 
grain. 

5. Torsional tests of shafting, mostly 2 ins. in 
diameter. 

6. Tensile tests of specimens or steel and of 
iron, of wire, of manila, of cotton, of hemp, and of 
sisal rope, and of the strength-of alloys. 

During the last school year, in the course of the 
regular laboratory work, complete tests of two 
large plants; one a 50-hour test of the West End 
R. R. Power Station, at Sullivan Square, Charles- 
town, and one a 24-hour duty test on the triple 
engine of the Chestnut Hill Pumping Station. 

Extensive additions have recently been made to 
the plant of dynamo-electric machinery. The 
principal of these are a 30 arc-light Brush ma- 
chine, a 380-HP. Westinghouse 4-pole direct cur- 
rent machine, and a 10-HP. Westinghouse direct- 
current machine, arrangedso as also to give quar- 
ter-phase alternating currents when desired. This 
machine can also be used as either a direct or al- 
ternating current motor, or as a rotary trans- 
former. Two 20-HP. transformers have been 
added to be used in connection with the large al- 
ternator already possessed by the Department. 
All of this apparatus is for regular use in the lab- 
oratory by the students. 

There is also under way a new plant especially 


. arranged for illustrating the testing of the com- 


bined efficiency of steam engine and dynamos. 
It consists of two similar multipolar direct-current 
dynamos, of 35-HP. each, made by the General 
Blectric Co. These will be driven by a separate 
compound high-speed engine, 


A 20-HP. electro-magnetic transformer for 
heavy currents has also been added to the equip- 
ment. This is intended to be used particularly 
for the study of the heating effects of very strong 
currents. There has likewise been constructed a 
transformer giving a pressure of 40,000 volts, 
whose special use is to determine the electrical 
strength of materials used for insulating purposes, 
A large addition has also been made to the stor- 
age-battery equipment already possessed by the 
department. 

Many additions have been made to the appa- 
ratus for precise measurements in electricity and 
heat, including special forms of apparatus for 
studying the errors of standard thermometers, and 
for determining thermal conductivities. A new 
standard air condenser should also be mentioned. 

The New Mexico College of Agriculture and 
Mechanic Arts, Mesilla Park, N. Mex., sends us a 
photograph of its new engineering building. It is 
a flat-roofed one-story building of a very substan- 
tial appearance, and differs in one particular from 
probably every other engineering college labora- 
tory in the country in being built of adobe, plas- 
tered inside and out. The adobe bricks (un- 
burned clay and straw) are laid up in thick walls, 
making a building cool in summer and warm in 
winter; and in a land of sunshine and little rain, 
they make a very durable structure. 

The equipment just added has been selected from 
the Davis & Egan Co., Egan Co., Fulton Steam 
Boiler Works, Laidlaw, Dunn, Gordon Co., Spring- 
field Emerywheel Co., Weston Engine Co., Stand- 
ard Scale Co., and other makers. The college 
offers four regular courses, viz., Agricultural, irri- 
gation engineering, mechanical engineering and 
scientific. Spanish is thoroughly taught in the 
college. It is the prevailing language in much of 
New Mexico, and in all of the country southward. 

The dry atmosphere and mild climate of New 
Mexico are very beneficial to those subject to 
pulmonary troubles, and the college has been of 
great service to many students who were unable to 
pursue such work at the eastern and northern col- 
leges where the climate is more severe. 

The engineering work is in charge of Frank W- 
Brady, M. E, (from Purdue University, Lafayette, 
Ind.), with Mr. Chas. Mills, assistant. 

In the engineering department of the University 
of Minnesota, prizes for original theses have re- 
cently been awarded to students as follows: First 
prize, $50 and gold medal, to Mr. C. P. Jones, Jr., 
for thesis entitled, “An Original Design for the 
Steel Frame of a Ten-Story Building;’ second 
price, $30 and a gold medal, to Mr. C. E. Magnus- 
son, for thesis entitled, ‘‘Specifications for an Elec- 
tric Lighting Plant for the Gillette-Herzog Mfg. 
Co.” This system of prize-giving was instituted 
five years ago by the Gillette-Herzog Mfg. Co., of 
Minneapolis, Minn., with a view to stimulating 
original research in various lines of engineering. 
Their plan is to offer prizes as described above, 
placing the papers prepared by students in the 
hands of a committee composed of prominent engi- 
neers. 

The Worcester Polytechnic Institute, Worcester, 
Mass., has made many important changes during 
the past two years. We are indebted to Prof. Sid- 
ney A. Reeve for the following account of them: 


News from this Institute can hardly be fully under- 
stood without a word as to the general changes which 
Dr. T. C. Mendenhall inaugurated upon his accession 
to the presidency and which are only now, some two years 
later, beginning to be manifest in works. Up to that time 
the Institute had remained one of the best schools for 
the training of mechanics which the country afforded. 
The growth away from this original character has, of 
course, always been responsive to the changing demands 
of the changing times; but within a few years this has 
been accentuated, and the school, still retaining its full 
original equipment of commercially operated shops, can 
boast a similarly complete equipment for scientific and 
technical education. 

The Washburn Shops continue to be the centre of the 
Institute. About them have sprung up in a very few 
years an array of laboratories, each specially equipped 
for its work. In chemistry, the special branches of gas- 
analysis, metallurgy, sanitary and industrial chemistry 
each have special laboratories, and, with the exception 
of the first, special professors devoted to them. The de- 
partment of sanitary chemistry derives special advantages 
from Worcester’s possession of the fine Blackstone River 
sewage-disposal works, which annually attract a number 
of experts in that line from all parts of the world. 

Applied electricity and electrical engineering now have 
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new laboratories of their own, with a new chair, occu- 
pied by Prof. Harold B. Smith. The lighter electrical 
work is carried on in the original laboratory, now re- 
modelled; the heavier electrical power work occupies its 
portion of the new Power Laboratory, of which more will 
be said later. 

The departments of pure mathematics and language 
have each been enlarged to meet the requirements of in- 
erasing classes, and the superintendency of the Wash- 
burn Shops has passed into new hands. The most marked 
advance has been made in the departments of Mechanics 
and Steam Engineering. As the laboratories devoted to 
this work are of recent construction and of somewhat 
novel arrangement, a somewhat detailed description may 
be of interest. 


The Mechanical Department. 


The apparatus and work in this line was transferred 
about a year since to two new buildings erected especially 
for it from funds coming from the State of Massachusetts. 
One of these, locally known as the ‘‘Power Laboratory,’’ 
is devoted to the study of questions in steam, electrical, 
and gas power, all on a commercial scale. The other, 
known as the ‘‘Mechanical Laboratory,’’ is occupied by 
laboratories for lighter mechanical investigation into prob- 
lems in general applied mechanics, strength of materials, 
hydraulics, kinematics and thermodynamics; it also con- 
tains an instrument-room, recitation and lecture rooms, 
and the mechanical and freehand drawing rooms, 

The Power Laboratory contains two vertical 80 HP. 
boilers built for a steam pressure of 200 lbs., three hori- 
zontal steam engines, a condenser, absorption dynamom- 
eter, and the heavier electrical machinery. In the future 
it will also be equipped with a 100-HP. gas engine 
and power gas generator. 

The possibilities in. the line of combination of this ap- 
paratus, by means of clutches, quills, and a counter- 
shaft, are almost innumerable. The three engines, whose 
cylinder-volumes bear the ratio of 1: 3.06 : 7.84, may be 
combined into a compound engine by the connection of 
any two of them, or allkthree may be run as a triple com- 
pound. The speed of any one or all, although all pos- 
sess automatic cut-offs, may be varied so as to vary these 
cylinder-ratios to any value between 2 and 10. Any one 
or any set may exhaust into the atmosphere or into the 
condenser. Any one or set may be operated with or with- 
out steam-jackets, on barrel or on either head, and the 
jacket-water weighed separately. Between each pair of 


engines is a  live-steam re-heater which may _ be 
used or not, and its condensation measured. 
While any engine or pair is being used ex- 
perimentally, the other may be used to drive the 


commercially operated Washburn Shops, which nor- 
mally consume about 25 HP., and which are driven from 
the Power Laboratory the year around. Finally, the 
power from any engine or any set may be carried over 
to the absorption-dynamometer and there weighed, or may 
be further transmitted up to any one of the three electrical 
generators for consumption or measurement.* The near 
future will add to this array of prime movers an 80 HP. 
motor receiving current from the Institute’s Hydraulic 
Power Laboratory at Chaflinsville, five miles north of the 
city, and which may be similarly coupled in with the 
other apparatus in almost any combination. This hy- 
draulic power laboratory, containing an 80 HP. turbine 
using the drainage from a 2,50U0-acre watershed under 
a 30-foot fall, with Venturi meter, absorption dynamom- 
eter, 10-ft. weir, and all accessory apparatus, constitutes 
practically a department of itself. 

The circulating-water from the power-laboratory con- 
denser is carried back to the Mechanical Laboratory 
building, where the laboratory hydraulic apparatus ail- 
mits of its being measured by orifice, by weir, or by 
weight, or by all three in series. The same hydraulic 
apparatus of course is prepared for all experimental work 
in hydraulics itself, for which purpose water is supplied 
from a pressure-tank in the laboratory, for all heads up 
to 200 lbs. per sq. in. The tank is now being equipped 
with a mercury-column 33 ft. in height for standard ori- 
fice work, but which will also be used for testing gages or 
any other incidental work of the sort. 

On the same floor are the testing machines: a 100,000- 
lb. Emery, a 50,000-lb. Fairbanks vertical, a Riehle tor- 
sion, and a Riehle light tension for wire and cement; 
to these is being added a 20,000-lb. Wicksteed lever~ 
machine. The first of these machines is operated by 
water-power from the pressure-tank, under a system 
which permits the most delicate gradation of load and 
the retention of the load at any point almost independ- 
ently of leakage. The others are operated by hand-power 
or belt-power. nl age.) sy 

Amongst the interesting work recently done by this 
section of the laboratory was the destruction by crushing 
of sixteen specimens of concrete of different composi- 


*Some preliminary tests of these engines will illustrate 
this opportunity of varied combination. While the mid- 
dle engine of the three was driving the Washburn Shops 
upon 60 lbs. non-condensing, the first and third were run-~ 
ning condensing under 110 lbs. of steam under a brake 
and indicated efficiency test. The water consumed was 
15% lbs. per I. HP. per hour. After the test the shops 
were transferred from one engine to another without any 
interruption whatever, ete: 
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tions for a prominent firm of contractors and builders. 
The specimens were bedded in a mortar of plaster-of- 
paris, which was allowed to set while the specimen was 
urder a strain of a few hundred pounds. The method 
of giving way to the strain which all of the specimens 
except three exhibited—that is, the leaving on the heads 
of the machine a pair of cones of material almost unin- 
jured—gave rise to doubts as to whether the results were 
not more favorable to the concrete than would be the 
case in actual practice. It is perhaps, however, the only 
method of reducing the test-results of different mixtures 
and machines to a just basis for comparison. The fol- 
lowing table gives the results of the compression tests of 
concrete cylinders, Sept. 28 to Oct. 1, 1896, axial com- 
pression: 


—Dimensions.— 
Cross- Strain—Lbs,-——— 
Length, section, Weight, First Per 
Mark, inches. sq. ins. lbs. oz. crack. Ultimate. sq. in. 
AD t S15 28.22 18 12 25,000 26,900 954 
AL 1 8.10 28.32 18 14 18,200 22,700 802 
Da 805 2822 ey. 22,500 22,500 800 
Gi 158208) 28.20 18 12 28,000 28,900 1,025 
s a ete ps til 28.32 18 11% 20,400 27,200 961 
Re De Sr0S 28.22 17 7% 3,000 6,200 220 
AT 2 8.11 AS04 Teel vec 89,900 89,900 3,210 
Sa 2eeor 28.13 17 11% 89,600 89,600 3,190 
AT OTS) (Sal 20.94 .. 19,000 35,800 1,280 
S) 3 8.06 28.32 18 9% 51,200 51,200 1,810 
AT 4 7.98 28.18 18 9 25,500 28,500 1,013 
S 4 8.06 28.41 18 7% 33,800 34,800 1,225 
AT 612.12 50.68 52 11 Strained to 100,000 Ibs. 
without apparent injury. 
S*> 12413 50.86 50 15 64,400 69,100 1,871 
ND relay) IL-AR leg 51.06 50 11 81,400 82,200 1,609 
G- 5 12.11 50.30 52 2 99,100 100,000 1,988 


NOTES.—The mixtures had set about 30 days, the exact 
time being unknown in the laboratory. 

AT 3 was not well filled out on one side with sand and 
cement—irregular, elongated cavity about 4% in. wide and 
deep. 

S 3 was full of small cavities on outside. 

G5 was not well filled out on a complete circle about 
1% in. from one end; but specimen did not give way 
there. 

The mixtures were in proportions indicated by the 
numbers as below, the stone of No. 2 being fine stone 
of 14% in. mesh. 


No. Stone. Sand. Cement. 
at 5 2 1 
2 2 af 3 
3 + 2 i 
4 6 3 1 
5 4 2 a 


The letters indicate different brands of cement. 

Some recent tests of interest were made upon steel 
strips cut from a rifle-barrel which had been in actual 
use. 

A recent acquisition 
optical extensometer which 


in this connection has been an 
reads, and with accuracy, 


verified within the limits of probability, to Sine! in. in 
8 ins. 

This same laboratory contains, besides the hydraulic 
apparatus already mentioned, a special small surface- 


Fig 1.—Derail Closed. 


condenser and three experimental steam-engines for ther- 
mo-dynamical problems. It is expected that a refrigerat- 
ing and ice-making machine, erected solely for experi- 
mental and illustrative purposes in thermodynamics, will 
be shortly installed. 

The department of drawing, which occupies the top 
floor of this same building, has recently received a new 
head, Prof. Ames, who is remodelling the course So as 
to unify all the branches—free-hand, mechanical drawing, 
and machine design—and all the four years’ work, so as 
to lead towards a complete and homogeneous education in 
that direction. 

In the electrical engineering department a post-graduate 
course has been established, which includes 14 hours 
per week of laboratory work, and 12 hours of electrical 
engineering design, besides lectures, reviews of current 
electrical literature, etc. The following new electrical 
machines are being placed in the Power Laboratory: A 


30 K-W. 110-volt compound direct current dynamo, and— 
one of 60 K-W. 500 volts; a 30 K-W. 1,000-volt single 
phase constant potential alternator, and a 60 K. W. 3,000- 
volt 3-phase motor to take current from a generator. 


located. at the hydraulic power plant of the Institute at ‘ 


Chaffinsville. 


The Colorado State School of Mines is about to 
apply to the coming session of the legislature for 
an extension of space, the applications for ad-— 
mission having overrun the capacity of the pres- 
ent buildings. The summary of attendance shows 
that 33 per cent of the students are from outside 
of Colorado. 


DERAIL FOR THE GIBBS ELECTRIC STREET RAILWAY 
INTERLOCKING DEVICE. 


The greatly enlarged liability to serious grade- 
crossing accidents, which has followed the rapid 
increase of high-speed electric railways, has 
become so evident by frequent collisions and 
still more frequent narrow escapes that the 
need for a suitable protection for such crogss- 
ings is now seldom questioned. It is also 
quite generally recognized, in the most advanced ~ 
practice, that the old highway crossing gate is 
inadequate to the conditions of heavy, high-speed 
electric cars not infrequently rendered uncontrol- 
lable by the blowing of a fuse or jumping of 
the trolley, and that the logical solution of the 
problem is along the lines of the mechanical in- 
terlocking signals used at steam railway grade 
crossings. In our issue of Feb. 22, 1894, a spe- 
cial interlocking plant of this character, invented 
by Mr. Geo. Gibbs, M. Am. Soe. M, E., Mechanical 
Engineer of the Chicago,Milwaukee & St.Paul Ry., 
was described in some detail, and since that time 
the device has come into quite extended use along 
the lines of that company and on other railways. 

The particular characteristics of Mr. Gibbs’ de- 
vice, as will be remembered, are: (1) the motive 
power of the electric cars is cut off when it is 
necessary to block the line; (2) a derailing device 
is provided to prevent the cars from drifting over 
the crossing. This derail resembled the scotch 
block sometimes used with steam railway inter- 
locking apparatus rather than the derailing switch 
proper, and has recently been supplanted by Mr. 
Gibbs with a device more nearly approaching the 
ordinary derail. Through the courtesy of the in- 
ventor we are enabled to present herewith details 
of this improvement. 

A brief consideration of the structure of the 
ordinary derailing switch will show its inapplica- 


Fig. 2.—Derail Opened. 
VIEW OF DERAIL FOR GIBBS’ ELECTRIC STREET RAILWAY INTERLOCKING SYSTE/1, 


bility to street railway tracks. It breaks the con- 
tinuity of the rail, weakens the track, and affords 
an opportunity for destructive battering which 
can only be prevented by assiduous attention in 
keeping the joints tight and the ties well sur- 
faced and tamped. In street railways the posi- 
tion of the ties and rails below the pavement ren- 
ders impracticable this attention, and further the 
eonstruction is an obstruction to wagon traffic, 
and is especially liable to clogging by mud and 
ice. The attempt was made to overcome all these 
difficulties in the derail illustrated. As will be 
seen by the illustrations it consists of two cast- 
iron boxes, bolted to each side of the rail through 
the web, and a cast-steel plate sliding on these 
blocks through a passage provided by cutting out 
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the derail is closed, as shown by Fig. 1. 
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November 5, 1896. 


the rail head for a distance of 26 ins. Cast on the 
top of the sliding plate is a suitable projection or 
ridge to replace the rail head cut away, when 
Fig. 2 
shows the derail in the open position, that is 
thrown to one side, so as to break the track and 
derail the car. It should be noted here that the 
apparently narrow flangeway is due to the fact 
that when the photograph was taken the sliding 


plate had not been fully thrown open. In Fig. 


8 the details of the various parts of the derail 
are clearly shown and need not be described 
further. 

The features to be noticed particularly in this 
device are: (1) The web and flange of the rail are 
left intact, only the head being cut away; (2) the 
device is applied to the rail by bolting through the 
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many of the union staticns which have become common 
within the last few years. 

The, second class of traffic, including the greatest pro- 
portion of passengers using the terminal station, in- 
cluding all passengers whose work calls them to the 
city daily, have very different requirements. They do not 
need such provision for baggage nor waiting rooms. They 
reach the station just befcre the time of departure of their 
trains and hurry from their trains immediately on arrival. 
Inside the station, convenient ways for quick ingress 
and egress are the primary requirements, with a good 
system of running and despatching trains, and conspicuous 
and plain indicators showing destination and starting time 
of trains. To this class, the location of the station is of 
great importance, and for it, on general principles, the 
station should be as near the business centre as possibie. 
If this class of business is to be attracted to the railway, 
the facilities offered and cost of transportation must be 
as favorable as those of competing lines. The majority of 


Plan. 


Cross Section. 


FIG. 3._DETAILS OF DERAIL FOR GIBBS’ ELECTRIC STREET RAILWAY INTERLOCKING SYSTE/1. 


web, and consists of two cast-iron boxes which 
have footings on the same crossties which carry 
the rail. Owing to this fact it is not necessary 
to make a special foundation for the derail or in 
any way to disturb the ties and their bedding; 
(3) a smooth surface is presented at a level with 
the street paving for the passage of wagon traf- 
fic; (4) the sliding plate has beveled edges to 
make it self-cleaning from mud or snow and ice; 
(5) all operating parts are protected from injury; 
(6) the operating rod or pipe is attached about 4 
ins. only under the surface of the street, by which 
difficulty from drainage in deep boxes is avoided. 

A number of derails of this construction have 
been put into use, the latest having been recently 
installed at Indiana St., Chicago, Ill., in a plant 
built by the National Switch & Signal Co. All of 
these have worked satisfactorily, being easily 
operated by the levers and infallibly derailing 
the cars as has been demonstrated on several oc- 
easions. It is stated that in passing over this 
derail no perceptible jar is felt, indicating that 
there is no deflection of the track by reason of 
the cutting away of the head of the rail. 
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RAILWAY TERMINAL STATIONS.* 


The passenger movement at terminal stations is com- 
posed of three classes: 1, Through or long distance; 2, 
suburban or short distance; and, 3, excursion or irregular 
travel. In addition to these three classes of travel, it is 
generally necessary to provide for express and mail mat- 
ter, and in many cases for the handling of milk. 

The long distance passengers have a large amount of 
baggage, some of which can be taken directly to or from 
the train, but a large proportion requires provision for 
storage, and all requires provision for handling while at 
the station. Passengers of this class usually upon arri- 
val go to their destination by some conveyance, either 
carriage or street car, so that the location of the station 
is of less importance to them than to those of the sec- 
ond class. Its arrangement as to comfort of waiting 
rooms and convenience of baggage rooms is of greater 
importance. Maay passengers of this class wish to take 
the cars of some railway other than those of the road 
upon which they arrive. If the trains of both raiiways 
are in the same staticn, with convenient provision for 
the prcmpt transfer of the passengers and their baggage 
from one to the other, their comfort and convenience are 
Served in the best manner. This result is reached in 


*Abstract of a paper read by Mr. BE. K. Turner, M. Am. 
Soc. C. E., at u meeting of the New England Association 
of Railroad Superintendents, at the Wnited States Hotel, 
Boston, Mass,, Oct, 12, 


this class are people with small incomes, to whom the 
addition of a street car fare daily to the steam car fare 
is a serious expense, hence the necessity of bringing them 
as near to their places of business in the city as possible. 

For the third class noted above, the location of the 
terminal station does not play so important a part, neither 
does the arrangement of waiting rooms and baggage 
rooms. The main features needed are large space and 
free egress from the trains for the excursion crowds. 
Care is needed also to have the train indicators plain 
and conspicuous, and proper provision for preventing 
crowds from going to the wrong train. 

At first the steam railways took the larger share of 
suburban traffic. As the territory along their lines within 
reasonable distance of the city became built over, it be- 
came necessary to develop the territory between them. 
This was at first done by omnibuses and horse cars. It 
has become necessary tc build farther from the business 
centers and farther from the suburban stations of the 
steam railways. The heavy passenger traffic brought 
about by the latter movement and the absence of branch 
feeders to the steam railways, has enabled the electric 
railways to develop and extend the street systems for- 
merly operated with horses, and, by the superior facilities 
offered, to bring such competition 1s to seriously affect 
the earnings of the suburban steam lines. To meet this 
competition successfully, the steam railways must have 
better facilities than were called for by the small traffic 
of former times. 

It may be interesting to show the number of passengers 
carried by the railways entering Boston during 1894: 


Total. To and from Boston. 
Boston & Albany... .... ... 12,152,000 7,546,600 
N. Y., MH. & H.... .... 44,448,000 13,831,000 
New England.... .. .... 8,146,000 3,426,000 
Boston & Maine.... .. 33,385,000 21,654,000 
Fitebhure Sve ena dd se 7,117,000 4,055,000 


Arranging these figures in groups according to the rail- 
ways which use the north station and those which will 
use the new south station, the distribution is as follows: 


To and from Trains 

Total. Boston. per day. 

North station.. .. 40,448,000 25,709,000 574 
South station .. .. 64,502,000 24,803,000 678 


After the location of a terminal station has been deter- 
mined, the point next in importance is the arrangement 
of the buildings and tracks, The headhouse usually con- 
tains the waiting rooms for passengers, with ticket offices, 
toilet rooms and lavatories for men and women, news 
stands, restaurants, telegraph and telephone offices and 
information offices. It is also necessary to provide for 
baggage and express rooms, and often a place for the 
milk traffic. Besides the above noted rooms pertaining 
directly to the passenger traffic, provision must be made 
for many things incident to such traffic, such as rooms for 
trainmen, sleeping car companies and station officiaSs, 
store rooms and other rooms for uses connected with the 
passenger business, but not used directly by the pas- 
sengers, 

. 
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In general, the station should be so designed that bag- 
gage, express goods and milk, with such other articles as 
may be received or delivered at the station, shall be 
handled either below or above the level of the tracks, and 
in most cases it must be below such level. There are 
several reasons why such an arrangement is desirable. 
The movement of passengers and of trucks conveying 
baggage on different levels makes it safer and easier 
for people to make such movements as are necessary or 
desirable about the station. The risk of injury to passen- 
gers is much reduced, and less platform room is required 
for the same amount of business. The movement of 
both passengers and goods can be made promptly. 

On the score of economy of space and cost of land, it 
is better to have all work pertaining to baggage and 
freight under the headhouse and trainshed below the 
level of the tracks, thus making two uses of the ground 
area, which is quite an important saving where land has 
such value as is generally the case near the business cen- 
ters of cities. Such an arrangement renders it possible 
also to give more and better space to carriages and teams 
receiving and delivering baggage and goods, also to 
separate the receiving and delivering points for the vari- 
ous classes of traffic in the station. 

With the tracks above the level of the surrounding 
streets, passages can be made from the tracks to the 
streets by the most direct course, enabling passengers 
arriving on trains to disperse much more easily afd 
quickly than if they are obliged to all pass along the plat- 
form and out through the headhouse. At times of extra- 
ordinary movement of passengers, this is quite an import- 
ant element in their safe and prompt movement. Objec- 
tion is sometimes made to such an arrangement, that it 
renders it necessary for passengers to go up or dow 
stairs and that elevators are needed for the use of passen- 
gers. With careful planning, however, inclined wavs san 
generally be provided which can be used by such passen- 
gers as object to climbirg stairs. 

Placing the tracks at a higher level admits of crossing 
above the streets near the station, avoiding the necessity 
of crossings at grade or of expensive changes of streets, 
which in important cities carry with them not only the 
great direct expense of making the changes, but also a 
greater indirect expense in the detrimental effect on the 
value of property. It is also generally possible to obtain 
better architectural effects with the tracks above the street 
level, as is well shown in many of the stations recently 
built in London and yarious German cities and notably 
in the terminal stations in Philadelphia, 

Generally at terminal stations, space is allowed for car- 
riages and cabs to stand while waiting for inward trains. 
In many English stations, a wide space between platforms 
at which long-distance trains arrive is devoted to this 
use, so that passengers leaving the cars can go directly 
across the platform into the cab. A practical objection to 
providing room for carriages under cover is that it is 
impossible to keep such places clean and free from odor. 

In designing a trainshed, if the cost can be ignored, a 
roof of large clear span is desirable, but with most raii- 
ways it is necessary to consider the first cost, and as short 
spans with rows of posts between the tracks give the 
greatest economy in construction, this plan has been fol- 
lowed in many of the trainsheds recently built. With 
the improvements in the manufacture of glass, it has be- 
come possible to make a large portion of the roof covering 
transparent, thus giving good light to the interior of the 
trainshed. The greatest objection to the use of short 
spans with posts is the trouble experienced in taking care 
of snow and the difficulty of keeping the roof tight. 

Platforms between tracks should be of some hard ma- 
terial which can be easily kept clean. The surface of 
platforms should be on the same level as the top of rails, 
so that baggage trucks and other wheeled vehicles can 
pass from one platform to another upon the same level, 
thus doing away with the need of moving such vehi- 
cles on the same platform with passengers taking or 
leaving trains. This construction is also safer for pas- 
sengers, especially for those who get on or off moving 
trains, 

Unless there is some very serious practical objection, 
inward long-distance trains should always enter on one 
side of the trainshed, and outward long-distance trains 
depart from the other side, although such an arrangement 
may cause more crossing of trains on tracks outside the 
trainshed. The middle tracks, those between the inward 
and outward tracks devoted to long-distance trains, should 
be used for short-distance suburban trains. These subur- 
ban trains can enter the station, discharge the inward 
passengers and take on outward passengers without 
switching, another engine backing onto the train and 
hauling it out, relieving the engine which brought the 
train in. This engine can follow the train out, going to 
some place where provision has been made for turning and 
taking water ready for the next trip. 

The tracks in trainsheds are usually arranged in pairs, 
with a platferm between each pair of tracks. For sub- 
urban trains it might be well in some places to lay three 
tracks together, in order to allow the locomotives to 
pass around the trains and avoiding the necessity of 
drawing the train out of the station before loading it for 
its outward trip, For tracks on which inward trains hay- 
ing a large amount of baggage and express goods arrive, 
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it might be well to change the above arrangement by 
placing a narrow platform between the tracks of a pair, 
and using this platform for baggage and express trucks, 
thus keeping the regular platform free for the movement 
of passengers, avoiding what in many stations is a serious 
inecnvenience, 

The modern application of interlocking switches and sig- 
nals, with the improved methods of handling both 
Switches and signals, together with the good track appli- 
ances and material now obtainable, makes it possible to 
do many things safely and promptly with moving trains 
that would a few years ago.have been impossible, so that 
the crossing of trains from one track to another is now 
admissible, removing the principal objection to the ar- 
rangement of trains alone recommended. It is possible 
to have a terminal station too large, for anything beyond 
the room required for active use is not only wasted, but 
is positively objectionable. It increases the distance of 
those parts of the station between which passengers a.. 
employees must pass; it furnishes room for standing cars 
which should be stored elsewhere, and it leads to careless- 
ness and Jack of neatness in the care and policing of the 
‘ station. Therefore, while a proper provision for growth 
of business should be made, care should be used not to 
carry this to an extreme. 
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BOOK REVIEWS. 


A MANUAL OF STEAM BOILERS.—Their Design, Con- 
struction and Operation. sor Technical Schvols and 
Engineers. By. R. H. Thurston, M.A., LL. D., Dr. 
Kng., Director of Sibley College, Cornell University. 
Fitch edition, revised and enlarged. New York: Jonun 
Wiley & Sons. 1896. S8vo.; pp. 881; $5. 


This well-known work has now reached its fifth edition. 
It has been brought up to date by the addition of a good 
deal of new matter, among which we notice condensed re- 
ports of the tests on steam boilers recently made in Eng- 
land by Messrs. Donkin & Kennedy. 

LOCOMOTIVE MECHANISM AND ENGINEERING.— 
With an Appendix on the Modern Electric Locomotive. 
By H. C. neagan, Jr., Locomotive Kngineer. Second 
Edition. New York: John Wiley & Sons. Cloth; 8vo.; 
pp. 419; illustrated. $2. 

The first edition of this book was reviewed in our issue 
of April 19, 1894, and the principal addition to the sec- 
ond edition is the appendix on electric locomotives, which 
occupies nearly 100 pages. The book deals largely with 
the handling and emergency repairing of locomotives, 
while nearly 100 pages are devoted to modern types of 
American compound locomotives, and 80 pages to matters 
connected with the brakes. In the appendix the general 
operation of electric motors is described at some length, 
and particulars are given of the construction of the Balti- 
more & Ohio R. R., Sprague and Heilmann (French) elec- 
tric locomotives. The book is written in a style easily 
comprehended, is well printed in large clear type, and is 
fully illustrated. 


EXPERIMENTS UPON THE CONTRACTION OF THE 
LIQUID VEIN Issuing from an Orifice and upon the 
Distribution of the Velocities within it. By H. Bazin, 
Inspec.eur Generaie des Punts et Chatissees, VraDsiated 
by John C. Trautwine, Jr., Civil Engineer. New York: 
John Wiley & Sons. 5SvV0O.; pp. 04; with qilagrams. 
$2.00. 


The author is already well known to engineers by his 
studies of the flow of water in open channels, made in 
connection with M. Darcy, and by his careful determina- 
tion of the coefficients of discharge under widely varying 
conditions. In the present work, admirably translated by 
Mr. Trautwine, M. Bazin deals with the contraction of the 
liquid vein and the velocities within it, as observed in 
passing through rectangular and circular orifices in both 
vertical and horizontal walls. He treats of the method of 
determining the coefficient of discharge, the geometrical 
figure and transverse section of the vein, and, by a modi- 
fied form of the Pitot tube, he ascertains the velocities in 
the vein and the distribution of these velocities. In his 
resume he says that his experiments do not show the 
generally-admitted existence of a contracted vein, if that 
expression is taken in the sense of a minimum section. In 
reality the vein, after being rapidly contracted upon pass- 
ing the orifice, always continues to contract, much more 
slowly but constantly, as its distance from the orifice in- 
creases. While there is no doubt as to the absence of the 
minimum of section for veins issuing from circular and 
rectangular orifices there may be some doubt as to the 
square orifice, experimented with. In the distribution of 
the velocities in the plane of the orifice there is a mini- 
mum; in circular orifices in a horizontal plane this mini- 
mum is, of course, in the center and in vertical orifices 
it is a little above the center of gravity of the section. 
In the case of circular horizontal orifices the velocities 
are rapidly equalized as the distance from the plane of the 
orifice increases, and they soon become uniform through 
the entire transverse section. But this is not the case 
with orifices in a vertical plane; the minimum existing in 
the central region soon disappears, but the velocities in 
the lower part of the vein remain greater than those in 
the upper part. M. Bazin presents full data for all his 
eonclusions, and gives in tabular form a long series of ex- 
periments in the determination of the velocities and of the 
pressures in the interior of the liquid veins. 
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DIE SCHWINGUNGEN EINES TRAEGERS MIT BE- 
WEGTER LAST. (The vibrations of a girder under 
a moving load.)—By Dr. H. Zimmermann, Geheimer 
Ober-Baurath. Pp. 46; illustrations in text; 4 litho- 
graphed plates; paper; 8vo. W. Ernst & Sohn, Ber- 
lin. 1896. Price, M. 6.00 ($1.50). 

In the calculation of the strains in a girder, due to 
static load, it is generally assumed that the live load in 
its various positions rests upon the girder; the fact is, 
however, that the live load often traverses the girder or 
truss with considerable speed. 

The girder changes its outline under the passing 
live load; the latter, therefore, does not move in a straignt 
line, but describes a curve. The movement of a body 
in a curved line is influenced by a centrifugal force, 
which depends upon the mass and the speed of the moving 
load. The pressure which the load exerts upon the girder 
is therefore dependent upon the bending moment of the 
latter and the speed of the passing live load; this pressure 
then causes the bending of the girder and incidental 
curvature of the line traversed. Intricate, as the law of 
the mutual dependence of these two factors May apypear, 
it will still admit of mathematical investigation. At- 
tempts in this direction have so far, however, utterly 
failed, as the error generally committed was to con- 
found the curved line traversed by the moving load with 
the elastic curve of the girder. ‘Vne author has atcvempted 
to treat this difficult subject from a mathematical stand- 
point. The method of integration employed here will 
yet admit of a solution, when the force acting upon the 
moving load is not unchangeabie, but is a tunccion of ihe 
position of the load. It need hardly be said that this 
is a piece of hair-splitting which will scarcely be applied 
in practical bridge design. It is an excellent example of 
the ‘‘mathematical engineering’’ which has caused so 
Many practical men to 100K with distrust upon the work 
of technical schools. It is, however, a perfectly proper 
field for the student of pure mathematics, and tnere is no 
reason why it should be confounded with practical engin- 
eering studies. 


A PRIMLR OF THE CALCULUS.—By E. Sherman Gould, 
M. Am. Soc. C. BE. Van Nostrand’s Science Series Nu 
112. New York: D. Van Nostrand Co. .i6mo., 
boards; pp. 91; with 17 folded piavtes. dv cts. 


The object of this little book is well expressed in the 
followiug words from the preface: 

This work is a development of the infinitesimal calculus 
as tar as the first ditferenvtials or aigebraic tunctions of 
one independent variable and their corresponding in.egrais. 
inat 1s to say, it is restricted to tne apsolute rudiments 
vt the science. Withir these narrow limits, however, the 
creatinent is tolerably full, and suffices to show how far- 
reaching a mathematical instrument the calculus is, even 
in its elementary steps. This seems to the author to be 
tne pest way of communicating a working knowledge of 
the science; namely, to teach a few elementary rules and 
then put them into immediate use, as far as they will go. 
‘’ne student then recognizes the necessity of the more 
advanced steps, 

The ideas of the author, as expressed in the above ex- 
tract, appear to be most excellent, and his methods of car- 
rying them out in the book are admirable. He seems to 
have written the book with the intention of furnishing an 
easy introduction into calculus to the beginner of the 
study, and of making it interesting from the start by 
giving numerous practical examples of its application. 
We think, however, that the book may also be found use- 
ful to another large class of students, namely, those col- 
lege graduates who toiled through calculus during their 
course with the object of passing an examination in it, 
and then proceeded as rapidly as possible to forget all 
about it. ‘To many such students there comes a time in 
after years when they wish they could remember some- 
thing of the subject, and to them this book may be useful 
as a refresher of their memories; in fact, it may offer to 
them a new view of a science which may thereafter prove 
to them a useful tool. The time at the disposal of the 
present reviewer will not allow of any critical examina- 
tion of a mathematical work like this, but a rather hasty 
reading of the text shows it to be generally quite clear 
and accurate. Exception, however, must be ‘taken to a 
couple of sentences on p. 29. The first is: 

The province of the calculus is to deal with ratios, which 

while constant as between the variables, are constantly 
changing as to their numerical values. 
The meaning of the words ‘‘constant as between the 
variables,’ is not very clear, and the author in attempt- 
ing to explain the sentence gives the differentiation of the 
equation of the parabola and then says the differential co- 
efficient dy--dx ‘‘is the constant ratio of the infinitesimal 
increase of the ordinate to the infinitesimal increase of 
the abscissa, but it is changing its numerical value by 
infinite gradations.’’ As the ratio dy+dx in the parabola 
has a different numerical value for every value of x, we 
cannot see how in any sense it can be considered a ‘‘con- 
stant.’’ For the word ‘‘constant’”’ the word ‘‘finite’’ should 
apparently be substituted, and the word “‘infinite’’ is, ap- 
parently, a misprint for “‘infinitesimal.” 


THE MANUFACTURE AND PROPERTIES OF STRUCT- 
URAL STEEL.—By Harry Huse Campbell, 8. B. New 
York and London: The Scientific Publishing Co.; 8vo.; 
pp. 397. $4. 

Mr. Campbell is the superintendent of the Pennsylvania 

Steel Co., at Steelton, Pa., having been connected with 

that company since 1879, shortly after his graduation 


from the Massachusetts Institute of Technology, During 


in the conclusion that the method of least squares is 


the last few years he has contributed several papers on a 
the subject of steel to the Transactions of the American 
societies of mining and civil engineers, which have 
shown an unusual amount of scientific study and experi- | 
ment for one practically engaged in manufacture. The 
volume he has now preduced is filled with matter of 
great value to every student of the subject of steel, and 
especially to the engineer who uses steel in construction, 
Mr. Campbell is not a professional writer of books, and 
the reviewer from a literary standpoint might find much — 
in it to criticise. For instance he writes as if all his 
readers were well-versed in steel technology, wherea; 
many of them will be young students who would like to 
have his definitions more clearly explained. Thus under 
the head of the Acid-Bessemer Process, he states that 
the operation is conducted in an ‘“‘acid-lined vessel.” 
This may be perfectly clear to those familiar with the 
difference between the ‘‘acid’’ and the ‘‘basic”’ processes, n 
but it might be well to explain that the ‘‘acid lining” is 
made of fire-brick or ganister high in silica, while the 
“basic’’ lining is one high in lime and magnesia. Such 
literary defects, however, are of trifling importance as 
compared with the value of the work as a whole. Mr, 
Campbell is an original investigator, he has a great deal “4 
ol yaluable iniormation to give as the results of his re 
searches, and he gives it in his own way. We should be 
grateful to him for having thus given us the results of 
his labors, and not be hypercritical as to its literary form. 

We are glad to observe that Mr. Campbell takes strong — 
ground in regard to the retention of existing trade no- 
menclature, Thus he closes a discussion in which he 
unsparingly castigates those writers who have endeayored 
to thrust into our language the terms ‘‘weld-iron, ingot- 
steel,’ etc., by the following: 

By the term wrought iron is meant the product of the 
puadle turnace or tne sinking fire. Hy tne term steel — 
is meant the product of the cementation process, or the 
maiieable compounds of iron made in the crucible, the 
converter or the open-hearth furnace. This nomencla-— 
ture is not founded on the resolutions of committees or 
or societies. Jt is the natural outgrowth of business and — 
of fact, and has been made mandatory by the highest — 
of all statutes—the law of common sense. It is the uni- 
versal system among engineers not only in America but 
in England and in rance. In other lands the authority 
of famous names, backed by conservatism and govern- 
mental prerogative, has fixed for the present, in metal- — 
lurgical literature, a list of terms which I have tried to 
show is not only deficient, but fundamentally false. 

In regard to the recent controversy concerning the 
elastic limit and the ‘‘yield point,’’ Mr. Campbell takes — 
equally strong ground, quoting from the editorial review — 
of the subject in Engineering News of July 25, 1895, and 
approving the position there taken in the following words: 


These conclusions represent common sense in aan 
. 
E: 
: 
3 
2 
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‘ 
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summary dealing with the petty theories of enthusiasts, — 
who are so wrapped up in the accurate determination — 
of a micrometrical measurement that they ignore the 
more important variations inherent in the method itself, — 
not to mention the still more overwhelming differences — 
caused by changes in the history and shape of the ma- 


terial, 

The first chapter of the book is entitled ‘“‘The Errancy of — 
Scientific Records,’’ and is devoted especially to a discus- 
sion of the differences in results of chemical analysis ; 
of steel as obtained by different chemists. Then follow | 
chapters on pig iron, on wrought iron, and on the sey- : 
eral metallurgical processes by which steel is made. This — 
portion of the book, which occupies about a quarter of the 3 
whole, will be of interest chiefly to metallurgical stu- 
dents. The remainder of the work appeals more directly 
to the structural engineer. It contains chapters on homo- 
geneity and segregation, influence of hot working, an- | 
nealing, the history and shape of the test piece, the in- 
fluence of certain elements on the physical properties of — 
steel, classification of structural steel, welding, steel cast- 
ings and inspection. A great deal of space is given to 3 
a mathematical investigation by the method of brace 
squares, of the problem what is the influence of carbon, 
phosphorus, manganese, copper, sulphur and silicon upon 
ultimate tensile strength. To solve this problem, the rec- ; 
ords of 1,880 test pieces were taken, combined into 137 
groups, and the average chemical analysis of each group — 
was obtained. An enormous amount of mathematical © 
work was performed upon this mass of data, resulting — 


inapplicable to the problem if all the data are included. 
Thus the mathematical solution gave the absurd conclu-— 
sion that .06% of sulphur would increase the strength of © 
steel 22,000 Ibs. per sq. in., when in fact it would cause 
only a very slight increase, if any. By neglecting the — 
factors silicon, copper and sulphur from the mathematical 
equation and applying the method of least squares to the : 
remaining factors, equations were reached which gives : 

< 

3 


results which are probably as close to actual test records — 
as any formula for relation of strength to chemical analy- 
sis can possibly give, although individual tests will fre-— 
quently show wide differences from the result given by 
the formula. of 

The chapter on inspection should be carefully read 
by every one who has occasion to draw specifications — 
for steel contracts. Dishonesty of manufacturers is aa 
“sad fact’? to which Mr. Campbell calls attention, and — 
his exposure of some of the tricks of the trade should 
have a salutary influence. 


November 12, 1896. 
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THE THREE ELECTRIC LOCOMOTIVES of the Balti- 
more & Ohio R. R. tunnel line, at Baltimore, O., will 
scon be used to handle the passenger trains as well as 
the freight trains. The overhead conductors are being 

2 extended 3% mile northward (to the new Mount Royal 
station) and 1,500 ft. southward, to obviate the necessity 
of using steam pusher engines on the tunnel approaches. 
The electric engines are giving good satisfaction, and the 
maximum trainload hauled so far has been a train of 41 
loaded freight cars with two locomotives not working. 
The electric power plant is now being used not only to 
furnish the power for the tunnel locomotives but to run 

180 street cars of the Baltimore Traction Co., and also 
to light the Camden station and yards, the tunnel, the 

“Locust Point freightsheds, warehouses and yards, the 
Mount Clare shops and the new Mount Royal pas- 


senger station. 
> 


THE CASCADES LOCK, built by the U. S. government 
for passing the Cascades on the Columbia River, Oregon, 
was formally opened to traffic on Noy. 6. The comple- 

tion of the 3,000 ft. of canal through the rocky gorge 
of the Columbia River and the construction of this lock 
was contracted for on Jan. 24, 1893, with J. G. & I. N. 
Day. It was to be finished in one year from the date of 
contract, but the unprecedented flood of June, 1894, and 
other causes delayed the work. The lock is 521 ft. long 
between hollow quoins, 90 ft. wide and has a low-water 
lift of 24 ft. The lock and guard gates are built of steel 
and were furnished by the Maryland Steel Company, of 
Sparrow’s Point, Md. They are of the single-skin type, 
swinging freely on the pivots without the aid of rollers 
or flotation chambers. 
gate is 36 ft. above the miter-sill, and the lower lock 
gate is 46 ft. and the upper lock gate 40 ft. high, with an 
upper guard gate 54 ft. high. These are claimed to be the 
highest metal gates ever built; the five gates in the Sault 
Ste. Marie Canal, built by-the U. S. government, ranging 
from 25% to 43 ft. in height. 

THE DRY-DOCK AT ABERDEEN, Scotland, has be- 
come famous among engineers for the deterioration of the 
Portland cement concrete used in its construction through 
the chemical action of the sea water. In 1887, repairs 

were carried out on the dock under the direction of Mr. 

P. J. Messent, M. Inst. C. E., but the deterioration has 
continued, so that the engineer to the Aberdeen Harbor 
Board has just made a report advising the entire recon- 
Struction of the dock at an estimated cost of about 
$500,000. The action of the sea water on the cement at 
the Aberdeen dock was fully described in Proc. Inst. C. 
E., Vol. CVII, pp. 73-198. 


Se See 
ADDITIONAL WOOD PAVEMENTS IN MILWAUKEE 
are prohibited by an ordinance now pending before the 
common council of that city. The ordinance also pro- 
vides that all pavements must be laid on concrete foun- 
dations. The ordinance may be amended to permit the 
use of wood pavements in outlying districts, to be laid 
on concrete. The requiring of concrete foundations would 
in itself practically exclude wood, according to Mr. Geo. 
H. Benzenberg, M. Am. Soc. C. E., City Engineer, who 
F states that in Milwaukee brick pavement is cheaper than 
wood, if each is laid on concrete, 


The height of the lower guard . 


THE PROTECTION OF MACADAMIZED ROADS is 
aimed at in an ordinance prepared by the Street and 
Water Board of Jersey City, N. J. The trucking traffic 
on some of the avenues has become very heavy since the 
new pavement was put down, and much damage has al- 
ready been done. The ordinance provides that vehicles 
which weigh, with their loads, 2,000 lbs. or over, shall 
be provided with tires not less than 3 ins. wide, and ve- 
hicles weighing 5,000 Ibs. or over shall have tiers not 
less than 4 ins. wide. 


= Pa Ea 

THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was caused by a rock slide on the Northern Pacific 
R. R., near Paradise, Mont., Nov. 10. A passenger train 
ran into the slide and the engineman was killed, while 
the fireman was badly injured. 


_ ae Shes. 
A LOCOMOTIVE BOILER EXPLOSION occurred 
Noy. 5, in the yards of the Southern Ry., at Atlanta, Ga. 
The engine had just come in from Chattanooga, and was 
in the cleaners’ hands. Two men were killed, 
Pa 
A RAILWAY BRIDGE COLLAPSED under a wrecking 
train, Nov. 1, near North Adams Junction, Mass., on the 
Boston & Albany R, R. The derrick had not been fully 
secured and had slewed so as to strike one of the trusses. 
The engine and cars went down, but the crew jumped 
and nobody was hurt. 
ee ee 
A BROKEN CRANKSHAFT on the twin-screw steamer, 
“Fuerst Bismarck,’ of the Hamburg-American Line, on 
its latest trip to New York, obliged the vessel to finish 
its trip with only the port engine working. The crack 
developed just beyond the after crank cheek of the crank 
of the low pressure cylinder of the starboard engine. A 
spare shaft was carried, and this was fitted in place in 
time to allow the ship to sail on Nov. 14, as scheduled. 
Se Fe 
A FLY-WHEEL BURST in the power house of the 
Rochester, N. Y., Gas & Blectric Co., on Nov. 6. The 
wheel was 18 ft. diameter and 42-in. face, and weighed 
about 20 tons. One of the flying pieces struck the steam 
pipe above the engine, breaking the pipe and allowing 
steam to escape, by which the engineer was seriously 
burned. Other fragments passed through the ~ ceiling 
of the engine room into the dynamo room above, wreck- 
ing it, and putting a portion of the city in darkness. The 
probable cause of the accident is not given in the press 
reports, other than the statement that the wheel was 
defective. 
—_—_——> 
FOUR BOILERS EXPLODED at the Centralia colliery, 
Shamokin, Pa., on Noy. 7,- killing four men and causing 
a loss of $10,000. The four boilers were in a group of 
16. It is stated that one of the men, who was fatally 
injured, saw steam issue from a crack in one of the 
boilers, and shouted a warning, but the explosion took 
place before any one could get out of the boiler house. 


A SAW-MILL BOILER exploded at Summersville, W. 
Va., on Oct, 22, killing three men and injuring three 
others. Pieces of the boiler were thrown several hun- 
dred yards. 

ee 

THE U. 8S. BATTLESHIP ‘‘TEXAS” sank in the Bast 
River on Noy. 9. Fortunately the mud in the bottom of 
the river in front of the Brooklyn Navy Yard, where the 
vessel was stationed, was only a few feet below the 
keel, so that the sinking was not a serious matter as it 
would have been if it had happened in the middle of the 
river or at sea. The ship was raised the next day, and 
the total damage, it is said, will not reach $10,000. The 
true cause of the accident will not be known until after 
an investigation by a court of inquiry, which has been 
appointed by the Secretary of the Navy, but from the 
imperfect reports now available it appears that it was due 
to the breakage of a 13-in. sea-cock, through which water 
enters to supply the condensers, and the filling of the 
engine-room compartment by water. It is also stated 
that the bulkhead doors between the engine-room failed 
to hold water. The accident should lead to a thorough 
investigation of the water-tightness of compartment 
doors and of the strength of sea-cocks. 

—— eee 

THE LEAKY RESERVOIR AT MONTREAL has been 
reported on by Prof. C. H. McLeod, of McGill University, 
and Mr. J. O. A. La Forest, Acting -~Superintendent. 
The reservoir has a capacity of 42,000,000 U. S. gallons 
and is formed by a masonry wali, backed first with puddle 
and then with an earth and stone embankment. Hook 
gage measurements, with allowances for evaporation, 
showed that with 22 ft. of water the level fell at the rate 
of 2.302 ins. in 24 hours, the test lasting 13 hours, or at 
the rate of about 350,000 U. S. gallons per 24 hours. With 
18 ft. of water the leakage was at the rate of 120,000 U. 
S. gallons per 24 hours. Mr. La Forest believes the 
leakage is caused by the ice action near the high water 
line. Both he and Prof. McLeod recommend that the 
upper portion of the walls be repointed before cold 
weather sets in, as a temporary measure. Prof. McLeod 
suggests that “it might be well to consider the advisa- 
bility of coating the walls with a waterproof wash.’’ The 


water committee has been instructed to have the repoint- 
ing done, as recommended. Mr. La Forest states that the 
high level reservoir, with a capacity of about 1,900,000 
U. S. gallons, leaks 54,000 U. S. gallons a day, making 
the leakage of the two reservoirs more than 400,000 gal- 
lons a day. It costs $8 per day to pump the water wasted, 
in addition to which the leakage from the larger reservoir 
passes to the grounds of McGill University where, 
according to Prof. McLeod, it ‘‘constitutes a very serious 
source of injury #0 the buildings and grounds of the uni- 


versity.”’ 
—— 


A MUNICIPAL ELECTRIC LIGHTING PLANT for Des 
Moines, Ia., is recommended by Mr. John MacvVicar, 
Mayor, after a somewhat extended investigation of the 
subject. Public lighting now costs the city $53,500, 
divided as follows: Electric street lamps, $31,696; elec+ 
tric lights for city hall, $2,202; gas street lamps, $5,724; 
gasoline street lamps, $13,588. 

——— --* 


MUNICIPAL BONDS are now in active demand, where a 
month ago they could hardly be sold on any terms. The 
city of New York, which in September could not obtain 
bids for its bonds at all, opened bids on Noy. 10 for 8%% 
bonds to the amount of $16,000,000. There were no less 
than 185 bids received and the total of all the bids reached 
the enormous sum of $181,000,000. 

2 eee 

A NEW STEAM GARBAGE SCOW for the city of New 
York was launched Noy. 9 from the Crescent ship yards 
of Mr. Lewis Nixon, at Blizabethport, N. J. The boat, 
which has been christened the ‘‘Cinderella,” is a twin- 
screw vessel, formed of two pontoons with a garbage 
compartment between, having an estimated capacity of 
600 cu. yds. 


>—_—_—— 


A FAST RAILWAY RUN was made on the Chicago, 
Rock Island & Pacific Ry., Nov. 8, by a train carrying a 
party of the Western Society of Engineers from Daven- 
port back to Chicago. The run of 181 miles was made 
in 3 h. 41 mins., or 2 h. 30 mins. actual running time. 
The distance of 163 miies from Moline to Blue Island 
was made in 176 minutes running time, excluding three 


stops. 
> 


MUNICIPAL HOSTILITY TO RAILWAY CORPORA- 
tions is the main reason given by Judge Biddle at Car- 
lisle, Pa., for refusing the petition of the people of River- 
ton to have the tracks and property of the Cumberland 
Valley R. R. and Northern Central R.°R. included in the 
new borough. The former road has large and busy ter- 
minal yards, while the latter has a traffic of 40 trains 
daily. The following is an extract from the decision: 


From recent litigation we know that inharmonious re- 
lations exist between the inhabitants of Riverton and the 
two companies above referred to, and this makes manifest 
the fact that if the tracks of the latter should be brought 
into the borough, the business thereon would be liable 
to be much hampered by ordinances relating to the speed 
of trains, crossings at grade, employment of watchmen, 
and other matters in regard, to which the authorities of 
a town are at times prone to legislate. On account of 
the unusual amount of traim work which is done at the 
locality in dispute, severe damage, both to the stock- 
holders and to the public could be inflicted by an unrea- 
sonable or hostile council. We have no hesitation in lay- 
ing down the broad abstract proposition that it is di- 
rectly contrary to public policy to unnecessarily subject 
the corporations of a railway to local municipal control, 
and, therefore, as no necessity or even reasonable cause 
for ‘doing so appears in this case, the court would not be 
justified in granting the prayer of the petitioners. 


aa 


THE PLANS FOR THE BASCULE BRIDGE oer New- 
town Creek, Brooklyn, N. Y., have been modified to the 
extent of increasing the span 24 ft., to give a clear span 
of 150 ft. clear of the fenders. The designs for the bridge 
were published in our issue of Nov. 5. 

THE WORK OF THE BUILDING DEPARTMENT of 
New York city during the first nine months of 1895 and 
1896 is shown by the following table, which is taken from 
the quarterly report of Mr. Stevenson Constable, Super- 
intendent of the Department of Buildings: 


Increase 
1895. 1896. in 1896. 

Applications filed, new bldgs. and 
BILCTALIONS: © acon so as we eeiele 4,228 5,416 1,188 
New buildings commenced .... .. 2,164 2,175 11 
New buildings completed ....... 1,703 2,480 TTT 
Alterations commenced ...... 1,094 1,465 371 


Alterations completed ...... .... 
Iron and steel beams, girders, etc. 
Violations of the law reported by 


1,105 1,546 441 
58,106 161,162 103,056 


inspectors ... 8,843 4,754 911 
Buildings reported by inspectors as 
unsafe SC Ge Oe eee 1,705 2,666 961 
Notices issued net Oe ee 10,704 39,457 28,753 
No. inspections made of passenger 
CLGVAULOTA  fyrchee vist We. clas \ejais 2,682 4,257 1,625 
Unsafe buildings made safe or 
CAKGM.'COWI MS ete eats oe Ue ache 1,204 2510 1,306 
Violations removed ........ 2,722 4,628 1,905 
Cases forwarded attorney “for 
PTOwSGUTIONTs .Peutes sss ae eats 2,714 2,772 5S 
Pass. elevator cases to attorney for 
piss) LL hl, ee ae 16 182 166 


Defective pass. elevators reported 
by ingpectorses.«iws feist. a 62 856 794 


Made safe on notice from Dept. 44 912 868 
Notices of suits issued ........ 5,075 6,284 209 
Cases disposed of by attorney .... 2,841. 4,522 1,681 

VOtAH scotia ua cea See oe 88016 cere 101,962 247,044 145,082 


-] 


Money collected by the attorney.. $5,778 $14,387 $8,558 
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THE STEEL ARCH ROOF FOR THE CHICAGO COLISEUM. 


(With inset.) 

One of the largest single span steel arch roofs 
erected in this country since the construction of 
the great buildings for the Columbian Exposi- 
tion at Chicago is that recently completed to 
cover the main auditorium of the Chicago Coli- 
seum, a building designed for convention and ex- 
hibition purposes and located about on the site 
of the ‘‘Wild West’ show, so familiar a side feat- 
ure at the great World’s Fair of 1898. It is of 
passing interest to note that this same “Wild 


& 
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made public by its architect, Mr. S. S. Beman, 
of Chicago: 


Name of No. Name of No. 
Building. people. Building. people. 
Chicago Coliseum.... 50,000 St. Sophia, Constanti- 
St. Peter’s, Rome.... 54,000 .mople............0. 23,000 
Cathedral, Milan.... 387,000 Notre Dame, Paris.. 21,500 
St. Paul’s, Rome.... 32,000 Cathedral, Pisa...... 13,000 
St. Paul’s, London.. 31,000 St. Stephens, Vienna. 12,400 


St. Petronia, Bologna. 26,000 S.Dominic’s, Bologna. 11,400 
Cathedral, Florence.. 24,600 Cathedral, Vienna... 11,000 
Cathedral, Antwerp. . 24,300 Madison Sq. Garden.. 8,483 
St.John Lateran,Rome 23,000 


The manner of seating the large assemblies 
which the Chicago Coliseum will accommodate 


FIG. 11.—INTERIOR VIEW SHOWING ROOF ARCHES CHICAGO COLISEUM 


West” show was the attraction which inaugu- 
rated the recent opening of the building to the 
public, and perhaps of more interest to some of 
our readers—of certain political affiliations at 
least—to note that it was the scene of the strug- 
gle which signalized the choice of a Presidential 
nominee at the Democratic convention held July 
7. It is for great exhibitions and assemblies of 
this kind that the Coliseum is designed. It is the 
magnitude of its steel roof, however, and not its 
uses, that makes the structure worthy of de- 
scription in Engineering News. 

The dimensions of the roof arches of the Coli- 
seum as compared with those of a number of 
other large arch roofs, are as follows: 


* ao : = < 
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(ft) ing ft.ins, ft. ins. 
206 4 787 0 1,687 0 18 
147 7 480 0 1,380 0 20 


f 
Manufactures’ Bldg.*.. 
Mach. Hall, Paris Ex.*. 364 0 


Pa. R. R., Philadelphia. 300 8 100 4 3044 5890 10 
Pa. R. R., Jersey City. 252 8 860 256 0 652 6 12 
P. & R. R. R., Phila.. 2590 880 266 0 506 Sy ae 
Mid. Ry., London..... 2400 1000 .... 600 0 A 
Chicago Coliseum* .... 215 0 7310 3000 6752 6 


*These figures of length and width include the area cov- 
ered by shed roofs and side galleries, except in case of 
the Coliseum where the end vestibule and ticket office is 
not included. 


Most of the above structures have been de- 
scribed in previous volumes of Engineering 
News; the two Pennsylvania R. R. train-sheds, 
Sept. 26 and Oct. 8, 1891, and June 1, 1893; the 
Philadelphia & Reading R. R. trainshed, Jan. 19 
and Feb. 2, 1893, and the Manufactures Build- 
ing and Paris Machinery Hall, Sept. 1, 1892. No 
roof arches yet built have exceeded in span those 
for the Manufactures Building at the Columbian 
Exposition; and including shed roofs, no build- 
ing yet constructed has ever had so great an area 
of ground plan. 

As'a matter of some interest, the capacity of 
the Chicago Coliseum as compared with the ca- 
pacities of some other buildings designed for 
public gatherings, is given below from figures 


will vary somewhat according to the extent of 
main floor required for exhibition purposes. Two 
stationary galleries extend around the building 
on all four sides and these are provided with per- 
manent seats, but the seats on the main floor are 
movable and will be arranged to suit conditions. 
Only the weight of the audience in the galleries 
comes on the framework of the building. 

The Chicago Coliseum is 675 ft. 2 ins. long 
without the vestibule, and 300 ft. wide in its out- 
side dimensions. In Figs. 1 to 4 inclusive, are 


Fig. 1 is a plan of the roof framing, showing 2 
the main roof arches, lateral bracing, purlins, — 


shed roof trusses and their supports. Fig. 8 ig 
a part plan of the gallery framing, and Figs. 8a, 
3b, 2 and 4 show the above framing in section, 
There are twelve main roof arches connected in 
pairs. 
have the outline shown by Fig. 5, and the eight 


forming the four interior pairs have the outline 


The two arches forming each end pair 


shown by Fig. 6. The main difference between 


these two styles of arches is at the apices; the — 
apex of each interior arch being raised at the de- 
mand of the architect so as to give the building 


an appearance of height to correspond with its 
great lateral dimensions, and yet to obtain as far 


as practicable the advantages of easy heating — 
This form of apex _ 
was also influenced by the style of skylight 


which a low roof presents. 


framing and roof construction adopted by the 


architect, as it saved a vertical ridge frame for — 
the ridge skylight and considerable supplemen- 
in brief, it was considered a _ 


tary ironwork; 
cheaper and practically as satisfactory a con- 


struction by the engineer under the conditions — : 
imposed upon him. A study of the strain sheet, — 
Fig. 6, showing the apex members will enable 


the reader to determine for himself the suffi- 
ciency of the design. 


height, foundations, ete. It will be noticed, par- 
ticularly, that the horizontal thrust is taken by 
the foundations, there being no tie rod between 
end piers. 
and also the strains in all other members of the 
arches under various conditions of loading. 

The arch roof covers the main auditorium and 
the shed roof provides for a gallery and extends 
the main floor beyond the feet of the main 
arches, as shown by Fig. 2 and-Fig. 4. At the 
side of the building the trusses forming the shed 
roof and carrying the gallery are carried by the 
girders and arches Fig. 3b and the wall columns 
Fig. 2, the construction being quite simple. At 


the ends the trussing necessary to carry the shed ~ 


roof is somewhat more complicated, as shown by 
Figs. 2 and 4, but will be easily understood from 
the drawings, Sections ‘Y. Z. and N. S. The part 
longitudinal elevation, Fig. 4, shows the timber 
roof carried by the steel framework, and it is 
also indicated in outline on Section Q. R., Fig. 
2. This timber roof was used partly for_archi- 
tectural appearance and partly to provide for 


skylights, the architect fearing that such lights 
in the plane of the roof would not be satisfac- 


Fig. 2 shows the two styles 
of arches side by side and also shows the span, 


The strain sheets show this thrust — 


Nee ee eS ee 


— on 


tory under snow load and on account of leakage, — 


and also that the cost would be greater. 
The framework of the arch roof comprises be- 


FIG. 12.-EXTERIOR VIEW SHOWING STEEL ROOF FRAMEWORK AND PARTLY COMPLETED SIDE WALLS. 


shown a number of plans and sections which 
give in diagram the principal features of the 
steel framework. Corresponding members in the 


_sections and plans are lettered alike, so that ref- 


erence from one to the other is easy. It is ob- 
viously impossible to show within reasonable 
space the details of all members and the detailed 
drawings here will be confined to a few of the 
most interesting features only. From these and 
the diagrams, Figs. 1 to 4, the nature of the con- 
struction will, we think, be reasonably clear. 


sides the arches proper 17 lines of purlins and 
wind bracing. The purlins between the pairs of 
arches differed from those between the arches of 
each pair as indicated by Fig. 8a. The purpose 


of the bracing below the purlins in the latter | 
case is of course for the purpose of holding from ~ 


lateral motion the lower chords of the arches. 
With the other type of purlins the lower chord 
is stiffened simply by a knee brace, Fig. 3a. The 


wind bracing is in the plane of the top chord of - 


the arches and its character is shown by Fig. 1. 
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In the foregoing the general arrangement and 
nature of the steel work is pretty clearly indi- 
cated and attention may now be turned to the 
composition and some of the details of the vari- 
ous arches, girders, purlins, trusses, etc. The 
main roof,arches will be considered first. They 
are three-hinged arches and the details of chief 
jnterest are the feet and bearing shoes and the 
apices. Fig. 7 is a detail of the arch foot and 
Fig. 8 details of the shoes. These drawings give 
all dimensions and need not be described fur- 
ther. Fig. 9 is a detail of the apex of the arches 
_of the form shown by Fig. 6, that is the eight in- 
terior arches. This detail is of especial interest 
in connection with the peculiar shape of the arch 
at the apex—the reasons for which were stated 
above. 

The composition of the purlins, girders and 
other trusses is of one type, viz., riveted trian- 


shows the truss work and purlins principally. 
The second is an exterior view and shows the 
side walls partly completed and also gives a 
rather impressive view of the network of roof 
framing. In Fig. 11 it will be noticed that at 
the far end one of the roof trusses is being 
erected, the right half being nearly at full ele- 
vation and the left half part way up. The trav- 
eling towers used for erection are also shown in 
this view and more clearly by Fig. 13. Each 
half arch was assembled complete on the ground 
and raised into position by tilting up the apex. 
After the erection of the roof arches the other 
framing was put in place by means of hoists and 
derricks placed on the roof. 

As the readers of Engineering News  al- 
ready know (Eng. News, Aug. 29, 1895), a seri- 
ous accident occurred to this building during its 
construction, and although the data are not 


rine 


rae an 


FIG. 13.—VIEW SHOWING TRAVELERS USED IN ERECTING ROOF ARCHES. 


gular truss work. The members consist of one 
or more angles with riveted plate connections; 
generally the chords consist of two angles and 
the web of single angles. The shapes of the va- 
rious trusses are indicated clearly in the general 
plans, Figs. 1 to 4. All material was steel and 
was required to show a tensile strength of 58,000 
lbs. to 68,000 Ibs., an elastic limit not less than 
32,000 lIbs., an elongation of 22%, and a reduc- 
tion of area of 45%. The assumed loads for 
which the metal work was calculated were as 
follows: 


Per sq. ft 
Dead load ..... Medaisiscles isicieaed + csleste ds COMDS 
Live load, vertical ‘snow BNA WING ....ccsecccsvne 20; ** 
Live load, horizontal Wind........seeeeeessseeee 304 ** 
Purlins: 
MGA TOAD), chore slajecevesjalertis Per dinat steel ccid/ale es so sies.0 12 <s 
AVC) 1OAG. VELUCAL \s cisisis's/d-s clvietiaies o-o.p,s,ereroume sin, « 30} ** 
Gallery and roof girders: 
Mead and, WVOtlOads.. <5... cele oss esars Bee ie als} fh GO Pece 


In tension the maximum allowable strains were 
for main trusses 16,500 Ibs.; for purlins, 14,500 
lbs., and for gallery and roof girders, 15,000 Ibs. 
per square inch, In comparison the maximum 
strains were, for the main trusses, those obtained 
by the formula, 

15,000 
L2 
4+ ———_—_ 
36,000 r? 
and for the purlins and gallery and roof girders, 
respectively, the same with the numerators 14,000 
and 14,500, in the formula. The possible condi- 
tions of loading assumed are shown on the strain 
sheets Figs. 5 and 6. 

The extent and general character of the steel 
work have been pretty clearly shown in the fore- 
going, but additional clearness will be given to 
the construction by the photographic views Figs. 
11 and 12. The first of these is an interior view 
along the longitudinal axis of the building and 


available for a full discussion of the causes of 
this accident, a few words may be said in regard 
to its occurrence. The accident took place Aug. 
21, 1895, after twelve main roof arches and most 
of the other roof framing were in place, although 
probably not fully connected, and resulted in the 
collapse of all but one of the roof arches. The 
collapse occurred at night when no one was at 
work, so that no person was hurt, and as far as 
known it occurred unwitnessed. The accident is 
stated by the engineer and designer to have been 
due probably to the fact that roofers had concen- 
trated large loads of boarding and other timber 
at various points on the roof, thus increasing the 
strain to a dangerous point at places and at a 
time when the framework was not in the best 
condition to withstand it. After the collapse the 
steelwork was entirely rebuilt and it is of 
course this second structure that is shown by the 
illustrations accompanying this article. 

The architect for the Chicago Coliseum was Mr. 
Ss. s. Beman; the general contractors were the 
Probst Construction Co., and the designer of and 
contractor for the steel work was Mr. Carl Bin- 
der, all of Chicago. The material was furnished 
by the American Bridge Works and inspected by 
G. W. G. Ferris & Co., also of Chicago. The 
building was erected by the Chicago Exhibition 
Go. For the drawings from which our illustra- 
tions are prepared we are indebted to Mr, Carl 
Binder. 


a 


THE EXHIBITION OF VALVES AND HYDRANTS at 
New York city, which was to have been held on Nov. 10, 
has been postponed to Nov. 17. The exhibition will be at 
the Corporation Yard of the Department of Public Works, 
437 East 24th St. All exhibits must be at the yards by 
Nov. 14. Col. Chas. H. T. Collis, 150 Nassau St., is Com- 
missioner of Public Works, and Mr. A. G. Gear is General 
Foreman Corporation Yards. 


THE TOPOGRAPHICAL SURVEY OF BALTIMORE, MD. 


In connection with and as a necessary prelim- 
inary to projected municipal improvements in the 
city of Baltimore, Md., a thorough topographical 
survey of that city was authorized by an or- 
dinance passed on April 26, 1895. A commission 
was appointed made up of the Mayor, City Reg- 
ister and City Comptroller, and Col. H. T. Doug- 
glas, M. Am. Soe. C. E., was selected as the Chief 
Engineer of the survey. The first section of the 
ordinance called for “a thorough, accurate and 
comprehensive geodetic and topographical sur- 
vey” of the city of Baltimore, beginning with the 
recently annexed district. From these surveys 
official maps were to be made: 

Ona scale sufficiently large to show clearly the following 
details: All streets and alleys as now laid out, with their 
width between the building lines; the elevation of streets 
above mean tide, at street corners or at other points, 
as may be necessary; the dimensions of blocks in feet 
and inches; all streets not yet opened to be located by 
dotted lines and their grades established, with a view of 
conforming to a uniform system of surface drainage or 
underground sewerage, and the survey made of the un- 
improved and undeveloped portions of the city shall be 
such that there may be defined on said map, all streams, 
water-courses, highways, boundary lines of farms or 
estates, with the names of the owners thereof; the undu- 
lations of the ground to be shown by contour lines rep- 


resenting the different elevations in a manner to enable 
the establishment of grades, locations of sewers, etc. 


The second section of use ordinance provides: 


That plats be also made from said surveys and bound 
in atlas-form for the use of the ‘Tax Department, City 
Suryeyor and Commissioners for Opening of Streets, etc.; 
said plats to be made on a scale sufficiently large to 
show, in addition to the matters contained in the general 
official map. the following details: The dimensions of 
each lot or tract of land embraced in the city, with the 
character of the improvements thereon; the location of 
all sewers, with their dimensions; the system of water 
supply, with the location of all fire plugs; all corporation 
buildings, such as school houses, station houses, etc., 


all railway lines, and such other details as may be con- 
sidered requisite. 


This work was commenced at once under the 
direction of Chief Engineer Douglas, and a pri- 
mary triangulation was made covering 54.7 sq. 
miles of territory. This was followed by precise 
traverse and leveling parties, and 1,964 bench 
marks were established over 26 7-10 sq. miles 
of area by Dec. 31, 1894. In the same time the 
topographical party had covered 11,200 acres of 
territory. The report which ®ives the above figures 
also states that the final probableerror inthe length 
of the whole base-line was 1 in 354,432 in one 
line, 1 in 985,334 in another and 1 in 15,000,000 
in a third comparison. In precise leveling the com- 
puted probable error was 0.614 mm. per kilometer, 
or less than 1-50th in. per mile. In comparison 
with similar work by the Coast Survey and Mis- 
sissippi River Commission this was claimed to be 
the best on record, The total area embraced by 
the maps of this topographical survey was ap- 
proximately 32 sq. miles, though the primary tri- 
angulation covered 54.7 sq. miles. The scale of 
200 ft. to one inch, or 1:2400, was adopted for 
plotting the topographic maps, and 40 ft. to one 
inch for the property maps. The field work was 
done by transit and stadia, or plare-table and 
stadia, on the same scale of 1:2400, requiring ex- 
treme minuteness and accuracy in drawing. The 
details of the maps, completed in the field, were 
to be filled in by direct measurements of direc- 
tions, or azimuths and distances from each to- 
pographic station, with occasional measurements 
for plotting of details with tape. Free use of the 
telemeter was made in locating elevations or in 
tracing contours. 

Early in the present year some complaint was 
made as to the methods and results of this sur- 
vey, and by joint resolution of both branches of 
the City Council a committee was appointed to 
examine into and to report upon the character and 
condition of the topographical survey of Balti- 
more. This committee reported in August, 1896, 
and from their report the following is taken: The 
committee held six public meetings and heard the 
testimony of a number of city surveyors, en- 
gineers and others interested, and it appointed 
two experts, Messrs. John W. Donn and John E. 
Sadler, to examine the work and make tests of 
the accuracy of the work as they deemed proper. 

These experts recently reported that they were 
satisfied that the work of the triangulation di- 
vision of the survey had been thoroughly and ac- 
curately done, and that the measurements and 
adjustment of angles and the computations of 
sides of the triangles had been as accurate as 
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those of any survey ever made. The work of the 
precise levelling party was also thorough and ac- 
curate and the bench-marks established will fur- 
nish valuable and reliable data for the use of en- 
gineers in any part of the city. But, say the ex- 
perts, no matter how thorough, accurate and com- 
prehensive may be the methods serving as a basis 
for such a survey, the results are only valuable 
when accurately shown on maps of detail. 

They then find fault with the methods of secur- 
ing details for map-making, and say that from 
the methods adopted it was impossible to show 
these details upon a map in the manner prescribed 
by the ordinance. The ordinance calls for all 
measurements in ‘‘feet and inches,’ whereas all 
office records and field note-books show that the 
corners of streets, width of streets, dimensions 
of blocks, ete., were determined in meters, not 
in feet and inches. These details were obtained 
by transit and stadia, and the stadia measure- 
ments were generally read only to the nearest 
meter, and in going over 380 or 40 field-books not 
more than 1 in 100 measurements is made to a 
nearer degree of accuracy than one-half meter. 
One-half a meter is nearly 20 ins., or more than 
1% ft., and when distances are required in ‘‘feet 
and inches” on a map, it is difficult to see how 
they can be determined when the measurements in 
the field are made only to meters, of nearly 40 ins. 

The work of the draftsmen was found to be ex- 
cellent, and as they practically merely inked in 
the completed maps made in the field, they can 
not be held responsible for errors. The experts 
then tested the accuracy of field-sheets reported 
as finished and for the purpose used a Johnson 
plane-table, a special Fauth alidade, a steel tape 
and an alinement rod furnished by the Chief Hn- 
gineer of the survey. They reported that they 
considered the plane-table and alidade furnished 
as extremely inefficient instruments for the pur- 
pose intended, and not adapted to work of a crit- 
ical character. The table was very unstable and 
had neither tangent screws for exact orientation 
and alinement, nor levelling screws for horizontal 
adjustment. The alidade, specially designed for 
this survey, was also an inferior instrument, ac- 
cording to the experts, badly balanced, too light 
and too small to allow easy handling. They re- 
port that without exception every station occupied 
developed errors in details, on some sheets vary- 
ing from 1 to 14 ft., and these not in one invari- 
able direction only. The reading of the telemeter 
to the nearest meter was responsible,for many of 
the smaller errors; imperfect plotting in the field 
caused others; and the absence of direct control 
over the work by a single observer in each party 
engaged was everywhere apparent. Many im- 
portant details were omitted and small details on 
the ground plan of houses were left out, or in 
error. 

Careful examination of the sheets show that the 
chief object of the engineers was to secure the ac- 
curacy of traverse stations, with seemingly scant 
consideration given to the exact location of to- 
pographical details. The record of distances given 
by stadia to the nearest meter is an evidence of 
this. On a scale of 1: 2400, or 200 ft. to 1 in., a 
measure of one foot is distinctly appreciable, and 
in standard plane-table work an error of 8 ft. on 
this scale is annoyingly felt. The report goes on 
to say that 


This sensitiveness of the inslrument makes it unap- 
proachable by any other device or method used, for its 
excellence in critical work or the work of inspection. 
Angles measured are correct, although their value trigo- 
nometrically may not be exactly known because of the im- 
possibility of protracting them to very small measures of 
are. In graphical descriptions, however, such knowledge 
is rarely required, and if any exigency should call for a 
statement of trigonometrical value, the finely graduated 
are of a transit or theodolite would be necessary for their 
measures. Topographical studies are best made from 
graphical delineations and the methods by which those 
delineations can be most quickly and accurately given, 
afford the most useful, economical and decisive resulis. 
An accurate topographical survey can have but one defi- 
nitlou—-that the results graphically shown are strictly 
graded to the power of the scale used. ‘Two-tenths of a 
foot are definable by a scale of 1: 600, four-tenths by a 
scale of 1:1,200 (100 ft. to 1 in.), and on a scale of 
1 : 2,400, a foot is very easily discernible. In plane-table 
practice, the whole field encompassed by the scale of the 
work on a sheet of paper of convenient size is directiy 
controlled by the topographer, and at any time he is able 
to have under inspection, his work already accomplished. 


The experts object to the manner of marking 
the traverse points, by driving a gas-pipe into 
the ground under the pavement, for example, and 
say that these can not be regarded as permanent, 
and they also find fault with the contour system. 


The investigating committee also called in Mr. 
O. H. Tittman, assistant in charge of the office of 
the U. S. Coast and Geodetic Survey at Washing- 
ton. He compared the maps and the ordinance, 
and testified as follows: That the maps do not 
contain the width of streets, lanes and alleys, and 
the length of blocks in feet and inches, nor ele- 
vations at street corners, etc., as required by the 
ordinance. None of these details could be found 
on the 25 published maps. 'The committee also 
called attention to the cost of the survey, which 
has been $160,000 up to the present time, or about 
$9.50 per acre of the area covered. As a partial 
explanation of this excessive cost, more than that 
of other topographical surveys, it is stated that 
several thousand dollars were expended in cor- 
recting a distance given, in error, by the U. 5. 
Coast and Geodetic Survey, between the Wash- 
ington Monument and Bay View. The committee 
deems the money spent in correcting this error as 
unnecessary, as the distance given was as nearly 
correct as was required for any operations called 
for by the ordinance. The committee, in conclu- 
sion, recommended a complete suspension of the 
personnel of the survey, and the suspension of all 
work until a reorganization can be effected. And 
this report and recommendation were unanimous- 
ly adopted on Oct. 12. 


et 
TRACK SIGNS; MAINE CENTRAL R. R. 


In designing track signs the principal objects 
to be aimed at are simplicity, durability, and a 
style that will make them conspicuous. These 
objects appear to have been attained in the signs 
illustrated herewith, the blueprints of which we 
received some:time ago from the late Mr. William 
A. Allen, Chief Engineer of the Maine Central R. R. 

The mile post is a rough-dressed stone slab, 12 
ft. long, 20 ins. wide and 8 ins. thick, set 4 ft. in 
the ground, and having 380 ins. at the top dressed 
smooth for lettering. The unusual height is evi- 
dently on account of the heavy snows encountered. 
The dressed faces are painted with three coats of 
white lead, with lettering in black and a 5-16-in. 
black stripe. The post is lettered on both faces, 
the one shown being lettered ‘249 miles to 
Vanceboro” on the back. The yard limit sign is 
a 21%%-in. plank, 14 ins. wide and 8 ft. long, with 
the bottom bolted to a post or sieeper. The lower 
part is red and the upper part white, with black 
letters and a black stripe. The whistle sign differs 


IK Cap.» 
ES hick 


Cedar Fost 


Sleeper 


Yard Limit Post. 


‘-Fyinted Black 


Whistle Post. 


post is painted black to a height of 2 ft. above 
the ground, and thence white. The plate is given 
two coats of red lead and four coats of white lead, 
and is lettered in English vermilion. i 
The grade crossing sign is a 1144-in. board, 7 ft. 


Railroad 


/2"-> 


K 


Grade Crossing Sign, Maine Central RR. 


8 ins. long, and 12 ins. wide let into the slotted 
top of a post about 18 ft. 2 ins. long, set 4 ft. into 
the ground. The post is 10 x 10 ins. to a height of 
2 ft. above the ground and then diminishes to 8 
x 8 ins. at the top, which is covered by a cast-iron 
cap. The board is secured by two bolts. The post 
and board are painted white and the board has a 
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TRACK SIGNS, MAINE CENTRAL R. R, 


from the usual style in having the words ‘‘Whistle 
Here” instead of merely a W. It is a 4-in. iron 
plate of diamond form, 28 x 21 ins., let 4 ins. intoa6 
x 6-in. cedar post whose top is 4 ft. 6 ins. above 
the ground and is covered with a cap. The bottom 
of the plate is secured by four %-in. bolts, the upper 
ones 7% ins. and the lower ones 714 ins. long. The 


3-16-in. black border stripe 14-in.. from the edge. 
The capital letters are 734 ins. and the small let- 
ters 514 ins. high. The station sign is made of two © 
thicknesses of Y%-in. pine boards, the back board 
25 ins. wide at the middle and 19%4 ins. at the 
ends, and the face board slightly smaller. The 
boards are put together with four screws and have 
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their edges beveled. The face of the sign is painted 
black and sanded. The letters are white, with 
gilt edging, and the scroll work is gray. Over the 
corner screws are 14-in. gilt caps. This sign would 
be better if made with a rectangular board and 
having the painted flourishing omitted. In this 
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Maine Central R. R. 


connection it may not be amiss to refer to the 
almost universal insufficiency of station signs, es- 
pecially at night, when the board on the platform 
vr hung from the eaves of the platform shed roof 
is usually in the dark, 
__errrr ea 
REPORT ON THE MODIFIED ROUTES FOR THE NEW 
YORK RAPID TRANSIT RAILWAY. 


Since the adverse decision of the Supreme 
Court upon the construction of the Broadway 
route of the proposed underground rapid transit 
railway for New York city, the Rapid Transit 
Commission has taken up the Elm St. route, and 
a report on the modified route and plans was 
submitted on Nov. 5 by Mr. Wm. Barclay Par- 
sons, M. Am. Soc. C. E., Chief Engineer to the 
commission. The accompanying sketch map, Fig. 
1, shows the location of the route. A great sav- 
ing in expense has been made by putting the lower 
part of the line on Elm St., instead of on Broad- 
way, and by making the junction between the east 
and west side lines at 42d St. instead of at Union 
Square. A further great saving has been made by 
leaving off entirely that part of the line south of 
the City Hall; and this change seems to us open 
to criticism. A two-track line from the City Hall 
to the Battery could be built at no very great 
expense, and would be extremely valuable in 
drawing traffic to the system. Figs 2 and 3 are 
condensed profiles of the lines; Fig. 4 is a typical 
eross section on Fourth Ave. (differing from that 
on Elm St. only in having no subways for pipes), 
and Fig. 5 shows the proposed viaduct across 
Manhattan Valley. 

The following is the report of Mr. Parsons, prac- 
tically in full, omitting only some part of the dis- 


‘the east and west side routes, and above that point to 
have two tracks on each route, except that a third track 
for express service shall be added on both routes where 
conveniently and economically possible. 

4. The road to be in tunnel, except on the east side 
route north of 98th St. and on the west side at Manhattan 
Valley. 

5. The plans to be so drawn as to permit of extension 
in the future from the southern and northern termini, 
and of widening the two-track and three-track portions 
into four-track systems, without unnecessary expense or 
interruption of traffic. 


Along the critical portion of the proposed route, i. e., 
Elm St., there was no information at hand showing the 
kind of material trat would be encountered in excavating. 
I therefore caused to be made a series of borings, similar 
to those made along Broadway. This system of borings 
commenced at the corner of Chambers and Elm Sts., and 
extended to the corner of Fourth Ave. and 33d St., so 
that definite knowledge has been obtained as to the sub- 
surface material. Above 33d St. the result of inquiries 
made of architects and builders, and the recorded data 
of sewer excavations of the Department of Public Works, 
have been sufficient to determine the probable rock line, 
with enough accuracy for this stage of the proceedings. 

While the soil underlying Elm St. is very variable in 
character, more so in fact than was the case in Broad- 
way, it is nevertheless an excellent material in which to 
conduct such construction as is proposed, being, with 
but few exceptions, a sharp silica sand, ranging in qual- 
ity from what might be termed a good fine sand to coarse 
sand and gravel mixed, the latter material being found 
in large quantities. The few exceptions above referred 
to are streaks or deposits of clay, or clay and sand mixed. 

To the depth for which the excavation for the railway 
will be made, there was no material found which would 
slide or give difficulty in handling, while much of it is 
a sand of such excellent building quality that it would 
pay the contractor to store and use it in the mixing of 
the mortar and concrete required on the work. Rock is 
met with first at 12th St., and is found, ‘as a general 
thing, at or near rail level from there to 33d St., pro- 
viding an excellent foundation along Fourth Ave. Above 
33d St., and on both the east and west side routes, the 
rock surface undulates greatly and consequently a con- 
siderable portion of the, excavation will be in that ma- 
terial, but to no greater extent than was anticipated in 
the original preliminary estimates for the same routes. 

At the time of making borings along Elm St., the 
opportunity was availed of to determine the elevation of 
ground or standing water, which was found, in general, 
to be about 1 ft. above the level of mean high tide. If 
the new street grade at Pearl St. is changed in accord- 
ance with the suggestions made to your board on Sept. 9, 
and subsequently laid before the Board of Street Open- 
ings, the only part of the route where the rail level will 
lie below tide water will be along Elm St., from Leonard 
St. to a point midway between Howard and Grand Sts., 
a distance of 1,600 ft., with a maximum depth below tide 
water of only 5% ft. 

Maps showing the existing sewers, water mains, gas 
pipes, and electrical subways, have been prepared, and 
a tolerably complete study made as to their reorganiza- 
tion, especially in respect to the sewers. Elm St. lies 


either end, contains no pipe of large size, and what 
pipes are there now, will all be replaced on the opening 
and construction of the new street. At Fifth Ave. and 
42d St. there occurs the most serious pipe crossing along 
the route, as the large Croton water mains run down 
the avenue. Fifth Ave, however, at that point forms a 
decided ridge, the surface of 42d St. falling rapidly both 
to the east and west. In order to have suitable grades 
for operating a railway, it would be desirable to pass 
sufficiently below the level of the avenue to leave all 
the water and gas pipes undisturbed overhead. 

The portions of the proposed route that formed a part 
of the route previously adopted, were recognized as pre- 
senting no serious difficulty in construction. The physi- 
cal investigations and survey of the newly considered 
portions show that they contain no features that will 
cause the road to be excessively expensive, slow, or diffi- 
cult to build. The proposed route, therefore, escapes 
entirely the difficulties of construction which were pres- 
ent along Broadway, incident to the heavy traffic, cable 
railways, complications of sub-surface structures and the 
care of abutting buildings. The work can be attacked at 
as Many points as can be conveniently operated at once, 
and the whole brought rapidly to completion at the same 
time. 

In the resolution of instructions, the commission pro- 
posed a route on the west side as far as 125th St. and 
the Boulevard, and on the east side to 98th St. and Park 
Ave., leaving it to the discretion of the chief engineer 
to make suggestions for your consideration of routes 
above these points. On the west side, 125th St. will not 
make a satisfactory terminus, being in fact a point on 
the proposed viaduct over Manhattan Valley. If the 
line is extended to the neighborhood of 135th St. a 
station can be located over Manhattan Ave., which is 
the principal cross street in that part of the city, and, 
furthermore, the line can be carried completely across 
the viaduct and terminate in such shape that it can be 
readily extended at any time further north. 

With the idea of building only so much of the railway 
as certainly will be profitable to operate at the outset, 
135th St. will be a satisfactory temporary stopping place. 
The Third Ave. Ry. Co. has secured a franchise for a 
cable or electric railway to run over the Boulevard and 
Kingsbridge Road to Yonkers, and I believe arrangements 
have been made to commence construction in the spring. 
With this line in operation, the residents of Washington 
Heights, Inwocd, Kingsbridge and even Yonkers, can be 
picked up and brought down by the surface line to 185th 
St., and there take a fast express train for points in the 
lower part of the city. The combination of express trains 
on the rapid transit road below 135th St., and the surface 
service above that point, will furnish rapid transit facil- 
ities to the upper district vastly superior to those now 
offered, and will tend to develop that section, and to 
demonstrate at an early date the profitableness of an ex- 
tension of the rapid transit railway to 185th St., to 
Kingsbridge, or beyond. 

On the east side, however, the question is not so easy 
of solution. The route as proposed by the commission is 


definite only to 98th St., where the Harlem R. R. emerges 
fiom the tunnel onto the viaduct. 
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FIG. 4.—SECTION OF NEW YORK RAPID TRANSIT RAILWAY ON FOURTH AVE., NEW YORK CITY. 


cussion as to the definite route for the northern 
or suburban parts of the line: 


On Aug. 6, 1896, the Board of Rapid Transit Railroad 
Commissioners passed the following resolution: 


Resolved, that the chief engineer be and he hereby is 
directed to submit to this board, at as early a date as 
possible, the routes and general plans for a rapid transit 
railway, which shall conform to the following conditions: 

1. The total cost, after abundant allowance for con- 
tingencies, not to exceed $30,000,000. 

2. The route to proceed from the southern terminus at 
or near the Post Office, under City Hall Park and Park 
Row, Elm St. and Fourth Ave., to or near the Grand 
Central Station, and there to divide into an east side 
and a west side route. The west side route to proceed 
under 42d St., Broadway and the Boulevard to a point 
above 125th St. The east side route to proceed under 
Park Ave. and over private property to the Harlem River, 
and across and beyond the Harlem River to as great a 
distance as the proposed limit of cost will permit. 

8. The railway to have four tracks to the junction of 


.™ 


nearer the dividing ridge of the city’s drainage system 
than does Broadway, and the taking care of the sewers 
will therefore be of less serious moment. The Canal St. 
sewer can be treated in a similar manner to that pro- 
posed in the case of Broadway, and approved by the 
Engineer of Sewers of the Department of Public Works; 
that is to say, to cut it at the place where the railway 
crosses, and build a new sewer to the East River, and 
to turn into that stream the flow from the district lying 
north of Canal St. and east of Elm St., which now 
passes west through the Canal St. sewer into the Hudson 
River. The amount of sewage so diverted will be less 
than was proposed with Broadway, as the district affected 
is not so great, and therefore the new sewer will be of 
smaller size than was previously anticipated. 

No part of the route as herein contemplated is a main 
thoroughfare for water and gas pipes, or electrical sub- 
ways, while Elm St., being at present with no outlet at 


can be carried up Fourth Ave. along the side of the Har- 
lem R. R. to the Harlem River, as was proposed before. 
‘(his suggesticn, however, met with the strenuous oppo- 
sition of the abutting owners. If the line be carried to the 
east of Fourth Ave., it will be brought into close traffic 
conflict with the Second Ave..and Third Ave. elevated 
lines, and as these two roads already exist, it seems to 
me that the people residing in that neighborhood can be 
served at much less expense, and more immediately, by 
improving the facilities of these lines, rather than by 
building new ones. 

In studying this question, I have considered the exist- 
ence of the elevated railways, and have deemed that the 
best results for the city at large and for the parties who 
will construct and operate the rapid transit railway, will 
be obtained by building the new railways as far removed 
as possible from the present lines, leaving the latter free 
to take care of their legitimate traffic, but by improved 
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and extended facilities if necessary. The business of the 
street railways (including the elevated railways) in this 
city, is increasing at a rate 2% times as fast as the popu- 
jation. The normal increase in traffic will not only pro- 
vide a profitable business for the rapid transit road with- 
out drawing from existing lines, but makes it appear cer- 
tain, if the past is any guide to ihe future, that at no 
very distant date both the existing lines and that pro- 
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extension through Jerome Valley could, therefore, be 
properly taken up as the line of the proposed rapid 
transit railway. It would be a direct northerly extension 
of the Lenox Ave, ‘line and would secure for itself a 
large territory free from competing railways. There are 
two ways in which a line can be built in this territory. 
One would be, after crossing the river to build an or- 
dinary- elevated railway along Girard Ave. to its inter~ 
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Burnside Ave, would be a proper point to which to wre 
out the first installment of construction of this line, al- a 


- though in my estimate I have included the cost of the 


work to Fordham road. In my opinion, however, this — 


additional outlay would serve a better purpose if applied — 
to the construction of an extension from the Post Office — 
to South Ferry. ? ; 

The board, in its resolution, determined that four tracks 
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posed in this report, will be insufficient to properly care 
for the travel. I have, therefore, endeavored to study 
out a location that will allow the new and old systems to 
be developed from independent territory. 

The Board of Experts under Mr. Hewitt, when consid- 
ering this question, made a suggestion in regard to the 
desirability of laying out a line in the neighborhood of 
Lenox Ave. and north of Central Park. North of 110th 
St., between Highth and Third Aves., is a portion of 
Manhattan Island which now supports a large popula- 
tion, and which is capable of supporting a still larger 
one, but which is wholly without rapid transit lines. 
This is the best field in New York city for creating traffic. 
If, therefore, instead of carrying the new route through 
and along Fourth Ave., or to the eastward of it, it 
should be carried to the westward of Fourth Ave., it 
would be removed from the existing railways and serve 
to create its own traffic, and would at the same time pro- 
vide rapid transit facilities for a portion of this city’s 
population which is now at an inconvenient distance 
from the elevated railways. 

This region can be served by carrying the rapid transit 
railway up Fourth, Ave., alongside of the Harlem R. R. 
to 110th St. From that point two alternatives are pre- 
sented: (1) By laying out an elevated railway along some 
eross street, as for example 110th St., to Lenox Ave., and 
thence along and over that avenue to the Harlem River. 
Lenox Ave. is practically the only street that could be 
used for that purpose, as Madison and Fifth Aves. are 
prohibited by law, and Seventh Ave. is open to the same 
objection that Fourth Ave. would be, namely, that it is 
too near one of the existing lines of elevated railway. 
The other alternative would be to branch off at or near 
110th St., pass through the rear of the lots abutting say 
on 110th St., to a point to the east of Lenox Ave., but 
sufficiently far to the west of Mount Morris Park to avoid 
the valuable residential property abutting on that square; 
thence turning to the right with an easy curve and run- 
ning straight to the Harlem River, parallel to Lenox Ave. 
The right of way for this purpose from 110th St. would 
have to be acquired by purchase. This line prolonged 
across the Harlem River would reach the Annexed Dis- 
trict at about 150th St. 

The topographical conditions in the Annexed District 
are peculiar. The tracks of the New York Central, Har- 
lem and New York, New Haven & Hartford railways, 
with the large yard at 161st St., divide the 23d and 24th 
Wards in two parts. To the east of the yard there is 
already a large population; to the west of it, and bounded 
on the east by the yard and a high dividing ridge, and 
on the west by another ridge, lies what is known as 
Jerome Valley, with Jerome Ave. running through the 
center of it. This valley covers nearly one-half of the 
two wards, and is entirely without transit facilities. Its 
surface is such that houses can be erected cheaply and 
close together, and it provides an area that could, and 
shculd, supply homes for a great number of people. 

This section, and the other lying east of the railway 
yard, above mentioned, are two separate and distinct 
districts and it is impossible for one line to serve both. 
The easterly district, however, now has the Suburban 
Elevated Ry. and the Portchester Branch of the New 
York, New Haven & Hartford R. R., which latter, in 
connectioni with the Third Ave. and Second Ave, ele- 
vated lines of the Manhattan Ry. system, does a local 
business with trains at 30-minute intervals. 

The Manhattan Ry. has already made certain proposi- 
tions to your board, looking not only to the improvement 
and extension of its suburban line, but to the building of 
a new line which will extend as far north as Mount 
Vernon and lie well to the eastward of the suburban line. 
These extensions should be made at an early date and 
afford immediate relief to the populated portions of the 
23d and 24th Wards, and if at the same time a third 
track were laid on the Third Ave. line, as the Manhattan 
Ry. Co. proposes, and so enable it to run a continuous 
express service, the upper part of the city would receive 
almost immediately a fair rapid transit service—much 
more quickly than it could by waiting for the rapid 
transit road itself. It would seem to be wise, there- 
fore, to leave the district lying east of the Harlem R. R., 
lar ae ORs: Fie oie by the improved facilities 
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section with Jerome Ave., and then an elevated line along 
Jerome Ave. northward to such point as may seem de- 


sirable. The other would be, to acquire private prop- 
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Fig. 1.~Map Showing New Routes for the Underground 
Rapid Transit Railway; New York City. 


erty and build a railway (elevated, depressed, or on an 
embankment enclosed between retaining walls, as the 
topography of the land will indicate). In my judgment, 


* 
should be constructed to 42d St. On the easterly exten- > 
sion, northward from that point, there is room for but 
two tracks on the west side of the Harlem R. R., and 
under or over Park Ave. to 110th St. On the line to 
the westward, from 110th St. to or near Lenox Ave., I 
have continued the two-track section, but from 111th St. — 


northward to the Harlem River, I have estimated on a 


* 


Pir 


third track to be used for express trains. The station at B 
125th St. could be so arranged, by proper cross-overs, 9 


that an express train could either make a stop at 125th — 
St., or could run through on the third track at nis 
speed, in which case it would have an unbroken run S 
from a point say 1,000 ft. north of the. Harlem River, to 4 
a station at Fifth Ave. and 110th St., or over 2% miles. a 

On the west side line, I have estimated for a two-track * 
road through 42d St. and up Broadway to 58th St., and a © 
three-track road from there to 98th St. Stations at j 
60th and 96th Sts., at which points the board had pre- — 
viously laid out express stations, could be arranged in a 
similar manner to the station at 125th St. on the east — 
side line, so that an express train could stop at either — 
or both of these stations, or, if desired, could make a 
continuous run from 103d St. to 53d St., a distance of 
2% miles. f 

As soon as the traffic warrants it, eomplete four-track 
roads can be constructed on both the east and west side 
lines, so as to give a continuous express service, both — 
north and south, at all hours. On Park Ave., north of 4 
42d St., the space on the east side of the Harlem R. R. 
can be used for the additional tracks. 

Supposing, however, the trains to stop at 125th St. 
on the east side, and at 60th and 96th Sts. on the west 
side, the following schedule, it is believed, could be suc- 
cessfully operated: 


East Side. 
City Hall to 42d St......... cece ce ence renee 514 minutes. 
City Hall to 125th St.......-....ss seen ee 21 sf 
City Hall to north side of Harlem River.. .24 Bs 
City Hall to Fordham road ....... alle Sethe ee * 
West Side. 
City Hall to 60th St......... sss cetens Bro ti i * 
City Hall to 135th St............ Sig otatere 12h se 


If the 125th, 96th and 60th Sts. stops were omitted the 
running time from the upper points would be reduced. 

The construction designs have been carried only suffi- 
ciently far to form a basis for estimates. For the greater 
part of the route the construction would naturally be in 
conformity with the detailed plans previously worked out. 
Along Elm St. pipe galleries have been designed some- 
what similar to those previously drawn for the Broad- 
way route. The number of pipes to be contained in these 
galleries will not be as great as those that would have 
been provided for in Broadway, and the Elm St. galler- 
ies need not, therefore, be quite so capacious. Along 
Lafayette Place and Fourth Ave., where the street is 
100 ft. wide, a plan of construction similar to that pre- 
viously designed for Fourth Ave. can again be adopted, 
the pipes resting either directly on the roof of the tunnel 
or at the side, between the outer walls and the curb 
lines. 

The two and three-track portions of the railway can 
be widened into four-track systems at any time, without 
interfering with the traffic, and an extension south from 
the Post Office under Broadway, as well as extensions 
north from the suggested east and west terminal, can 
be made in like manner. The only radical change in 
construction from the previously considered plans, is the 
viaduct portion through the blocks north of 110th St 
The part of the railway built on private property could 
be erected on brick arches supported on concrete piers. 
The streets could be spanned from house line to house 
line by steel arches, the masonry construction forming 
suitable and efficient abutments. These arches are de- 
signed to give, as the minimum of headroom, 12 ft. at 
the curbs, and 14 ft. at the centre of the roadway, which 
is greater than the minimum. clearance of the Manhattan 
Ry. This arch construction, although costing considera- 
bly more than ordinary steel elevated spans, gives a 
structure that will be very economically maintained, one 
that will bear the heaviest and most severe traffic, one 
that will be almost noiseless, and one that will diminish 
the unsightliness of the railway to the minimum. The 
design is closely allied to the design of the famous Stadt- 
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wee, whith is very properly considered the 
piece of urban railway ¢onstruction, where the ob- 
ofs to othér similar railways in respect to noise and 

appeatante havé béen so eliminated that high-class and 
expensive privaté résidentes have been built in its im- 
eee neighborhood. 
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storage places, can be constructed and built in the 
most substantial and approved manner for an actual 
cash cost of $20,048,000, with an extra allowance of 
$1,200,000 for interest during construction. Although, in 
miy judgment, the work ean be completed for the sum 
named, I should advise that an extra arbitrary allow- 
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If the board should prefer to occupy the streets with 
an elevated railway, instead of using private property, 
the above estimate will have to be altered to some extent. 
For the masonry viaduct between Park Ave. and 110th 
St., to 140th St. (above which point to the Harlem River 
a steel viaduct will probably be constructed, curving to 


South of the Brooklyn Bridge Station, at City Hall, ance be made to cover extraordinary contingencies, and meet the bridge), the estimated cost is $1,665,040, in- 
a complete loop can be constructed, so that there will be such extras as human foresight cannot see. To cover terest and contingencies included. To build a high grade 
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NEW YORK CITY. (CITY HALL TO FORDHAM ROAD). 

{ 

no switching or crossing of express and local trains. As 
the most convenient location for this loop would be around 
the Post Office, the opportunity is afforded to have a 
station in Broadway at that point. The cable pits of the 
Third Avenue Ry. Co. compel the line under Park Row 
be depressed, and it will probably be found convenient 
to have the Post Office Station a few feet lower than 
the ordinary stations elsewhere, and thus the pipes in 
vadway can be left undisturbed overhead. Two tracks 
have been projected to serve the Post Office on the Mail 
St, and Park Row sides, so that direct and constant com- 
muniéation can be had between the Post Office and Grand 
Gentral Station and much time saved over the present 
system of tratisfer by vans. Other tracks for the storage 
trains ot for sidetracking temporarily disabled trains 
ean be provided. Should the newspapers whose offices 
‘are on Printing House Square and Park Row, desire it, 


all such contingencies, an allowance of 20% would, in my 
opinion be amply sufficient. 

In order to estimate the cost of the right of way, I 
procured the advice of those conversant with real estate 
values, and, acting under such advice as the best means 
of proceeding, I ascertained the assessed yaluation of 
all land to be taken. From Fourth Ave. to.a point near 
Lenox Ave., I have estimated on a right of way 25 
ft. in width, sufficient for two tracks, to be taken from the 
rear of the lots abutting on 110th St. From 110th St. 
north, I have estimated on a right of way with a mini- 
mum width of 40 ft. and a maximum of 50 ft., according 
as the lot lines occur. This minimum width of 40 ft. 
would be amply sufficient for the construction of three 
tracks. I have had a careful search made of actual sales 
that have taken place in this neighborhood during the past 
three years, and on comparing the same with the assessed 


steel viaduct of the same capacity in regard to iracks, 
wculd cost $1,251,792, extras likewise included. 

The cost of the right of way in this portion of the 
rcute is estimated at $2,537,600, but if an elevated rail- 
way were constructed in the street, damages for abutting 
proyerty would undoubtedly have to be paid. What these 
damages will amount to I cannot, of course, precisely 
say. I have conferred with lawyers and real estate ex- 
perts who have had experience in damage suits against 
the Manhattan Ry., and they are agreed that it is impos- 
sible to foretell, except within wide limits, what amount 
of damages the courts would be likely to award. The 
assessed valuation of the abutting property is $6,274,900, 
and, therefore, on the ratio of 50% between the assessed 
and actual valuations, the latter would be to-day $12,- 
549,800. 


North of the Harlem River the portion of the line 
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it is possible to construct for them a special track on 
which, during the night, cars can be set, one or more for 
each newspaper, and into which the morning editions can 
be loaded directly from the press rooms through the vaults 
under the sidewalk. These cars can be taken to the Grand 
Central Station in five minutes on express trains and so 
save over half an hour on all papers sent north and east. 
Jn estimating upon the plans herein proposed, the cost 
of real estate, as well as construction proper, had to be 
taken into account, as private property to a large amount 
will have to be acquired. To ascertain the probable cost 
of construction, profiles covering all the routes have been 
prepared, an@ stations located corresponding to the sta- 
tions previcusly decided upon by your board in connection 
with the Broadway plans. The actual quantities of the 
different classifications of material to be excavated and the 
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valuation, I found that the ratio of assessments to sales 
reported (exclusive of those set down for a nominal sum) 
is about 50%. Although advised by real estate operators 
that an allowance of 10% would be sufficient to cover 
the increased valuations or improvements between now 
and the probable construction of the road, I have added 
in order to be liberal, 20%, as in the case of the con- 
struction estimate. 

North of the Harlem River, a right-of-way width of 50 
ft. has been assumed in order to allow for slopes in the 
cuts and fills, and to provide an ample margin for the ad- 
dition of a third and fourth track in the future. There 
will be two other points on the road where property will 
have to be acquired, first at 9th St. and Astor Place, 
where the line will pass under the corner of a bloc 
order to diminish excessive curvature; and the other on 
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which crosses private property to the point where it will 
reach Jerome Ave., is estimated to cost $698,328, extras 
included. The most reasonable elevated structure that 
it would be advisable to construct along Girard and 
Jerome Aves. for the same distance, would amount to 
$753,024, or $54,696 more. The right of way over this 
portion of the route is estimated to cost not over $230,- 
000. As to whether this cost of land will be offset by 
abuttal damages on Girard and Jerome Aves., it is im- 
possible to state. Probably some damages would have to 
be paid, but they are not likely to be excessive. The es- 
timate for an outside provision of money falls short of 
the $30,000,000 stated in the resolution by $902,400. But 
I understood this limit to be set arbitrarily by your 
beard, as a maximum limit pot to be exceeded, and on 
the other hand not necessarily to be equalled by the es- 
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value of the material entering into the work, have been 
carefully computei. Prices have been assigned to the va- 
rious items after consultation with large contractors and 
after taking into account the prices used in previous esti- 
mates, or as modified by the experience gained in similar 
work in Boston, or by recent large street excavations 
made in this city. The quantities taken and the prices 
allowed are, in my judgment, amply sufficient to complete 
the work. 

The total mileage contemplated by this 2eport? is as fol- 


lows: 
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I believe that the are as described in this report and its 
accompanying drawings, including proper terminals and 
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Park Ave.,, between 97th and 9th Sts., where the line 
emerges from the tunnel to the viaduct and where two 
tracks will take up the whole of the roadway between the 
buildings and the wall of the Harlem Railroad. 

A certain strip would have to be acquired between those 
two streets in order to make a new roadway. The actual 
value of the real estate, determined on the basis as 
herein described, amounts to $3,000,000, and the cost of 
the railway complete, would therefore be as follows: 
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If to this be added the very ample amount for unfore- 
seen contingencies already suggested, we have as an 
outside estimate of money which should be in hand for 
the work, the sum of $29,097,600, 


VIADUCT FOR NEW YORK RAPID TRANSIT RAILWAY. 


timated cost, provided satisfactory plans could be ob- 
tained for a less figure. 

I have made no provision for abuttal damages for the 
pertion of the road in the tunnel. In my opinion there 
weuld be no damages, or, if in exceptional cases there 
were any, they would be of insignificant amounts. From 
98th St. to 110th St. on Park Ave. a claim for such 
damages might have more apparent justification, but as 
Park Ave. between these streets is already a railway 
street, and as the presence of the rapid transit road 
on Third Ave. has been considered to augment rather 
than depreciate the value of abutting property, there 
woule not, in my opinion, be any reasonable claim for 
material damages here. If, however, any claim for 
atuttal damages were made and sustained, it is in my 
opinion clear that it would be met several times over 
by the sum of $5,000,000, which the Rapid Transit Act 
added for that purpose. 
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The new plan for the New York Rapid Transit 
railway, which is given in full in another part of 
this issue, differs from the old plan, which was 
thrown out by the Supreme Court, chiefly in com- 
prising only those lines that are immediately nec- 
essary, and leaving the remaining portions of the 
system to be added as the growth of traffic makes 
necessary. The substitution of the Elm St. route 
for the Broadway line, between City Hall and 
Union Square, is one which this journal has always 
advocated. Its effect is to move the line eastward 
a distance of only 300 to 500 ft. over a distance of 
less than two miles, but it will make a saving of 
several millions in the cost of the road, because 
the road can be built in Elm St. simultaneously 
with the widening and reconstruction of that 
thoroughfare. Further than this, the abandon- 
ment of the line through the mercantile district 
on Broadway, will entirely avoid the opposition of 
the property-owners along that section, which 
was the main cause of the defeat of the last Rapid 
Transit plan. It will settle the disputed question 
of injuries to the buildings along the route, for it 
was only along this part of Broadway, where the 
buildings are old and the foundations are shallow 
that any real question on this point arose. It 
will also dispose of the opposition due to the pro- 
posed appropriation for the road of the sidewalk 
vaults along the line. ’ 

Further than this, the construction and opera- 
tion of this road in such a manner as to give New 
Yorkers real rapid transit, will at once bring 
about a public opinion in its favor that will result 
in the early extension of three-track or four-track 
lines to the entire territory which the system is 
designed to cover. : 

New York has now a better opportunity than 
ever before to secure the transit facilities that it 
has so long needed. The work is in charge of a 
capable commission, possessing in the highest de- 
gree the public confidence, and assisted by thor« 
oughly competent engineers. It is hampered only 
by the legislation under which it is working, 
which prescribes a plan for the construction and 
operation of the road that is difficult and com- 
plicated to carry into effect, and which is not cal- 
culated to secure to the city the greatest return 


from its investment. It is to be hoped that the new 
legislature, when it assembles, may remedy these 
faults and enable the Commission to proceed un- 
hampered in its work. It can no longer be said 
that what is proposed in New York is wholly 
without precedent. Boston has been quietly build- 
ing during the past two years a subway under its 
downtown business streets, not to secure rapid 
transit, properly speaking, but to avoid the 
blockade in its narrow streets due to the great 
numbers of electric cars. It has already rented 
this to the West End Ry. Co. at a price which 
will make the work pay for itself ultimately with- 
out cost to the city. 

From a financial point of view, New York’s pro- 
posed enterprise is far less risky than that which 
Boston has undertaken and successfully carried 
out, and it is to be earnestly hoped that the pres- 
ent plan may be carried out without delay. 


i 


The present status of the topographical survey 
of the City of Baltimore, as set forth elsewhere in 
this issue, is unfortunate, to say the least. As a 
preliminary to the development of annexed terri- 
tory and the general improvement of the older 
portion of the city, an accurate and detailed sur- 
vey of the existing area. was ordered. This work 
was placed in the hands of an engineer of ex- 
perience and reputation and up to the present 
time $160,000 has been expended upon it. The 
survey was generally supposed to be nearly com- 
pleted upon a most exact and refined basis,but late 
objections made to the results as published have 
caused an investigation by a committee of the 
City Councils and the finding of this committee is 
now made public. The expert examination made 
shows that the triangulation and the precise lev- 
elling of the territory in question have been most 
thoroughly and accurately done, with results 
which are possibly even more exact than the re- 
quirements of the city ordinance would demand, 
But while the basis of the survey was thus elab- 
orated it is charged that the filling in of the detail 
was accomplished by methods which could not, 
and do not give accurate results. The maps made 
are in error in part and do not give the detailed 
dimensions in feet and inches, as required by the 
ordinance, and fail to contain the very information 
for which the survey was originally ordered. 


+ 


The experts appointed charge the errors found, 
varying from 1 to 17 ft. on some sheets, to the 
adoption of the metric system in the detail work 
and the reading of stadia rods, in most cases, 
only to the nearest meter. They object also to the 
instruments used, stating that they were unstable 
and not properly equipped for the critical work 
demanded, and they generally condemn _ the 
methods of field work as unreliable, so far as the 
detailed dimensions are concerned. As a result of 
the investigation the survey is practically sus- 
pended and is being reorganized. A general ex- 
amination of the reports of the survey and the re- 
sults of the investigation would seem to indicate 
that the engineers responsible for this work mis- 
understood the chief purpose in making this sur- 
vey. No engineer will object to the extreme care 
exercised in laying down the basic lines of the sur- 
vey, nor to the precise levelling done for the es- 
tablishment of bench-marks for future use; even 
though this refinement may have cost more money 
than the city authorities deemed necessary for the 
purposes intended. But equal care should have 
been observed in filling in the details of the sur- 
vey. After all, the valuable and essential result 
was the preparation of a series of maps ac- 
curately showing the detailed surface conditions, 
with the exact dimensions and elevations plainly 
expressed upon the maps in a scale sufficiently 
large for practical use. These maps were intended 
as a basis for laying out and grading new streets, 
for designing a comprehensive drainage system 
and as a record of all existing streets, blocks, 
structures, water distribution, sewers, etc. It is 
evident that for work of this character extreme 
accuracy of measurements was essential and er- 
rors of even a foot would be annoyingly felt. The 
use of the stadia for general topographical work 
is proper enough, and with careful methods and 
proper tools the results attained are usually 


quite as accurate as those obtained with the stee] 
tape and much more rapid and economical. But 
we believe there is a limit to the refinement to 
which stadia work can be pushed, and that this 
limit was passed in Baltimore. With an ordj- 
nance calling for the determination and record of 
dimensions in feet and inches a telemeter reading 
to the nearest meter, or nearly 40 ins., could not 
possibly give the results demanded. In the St, 


Louis topographical survey the stadia was exten. 


sively used, but we are told that few buildings or | 


street corners were thus located. With very wel] 


equipped and stable instruments, properly grad-~ 


uated stadia rods and the exercise of extreme 


care, very accurate work can be done; but the re. — 


port of the experts would indicate that these con-— 
ditions did not exist in the Baltimore survey and 


gross errors are frequent. The cost of the Balti- 


more survey is also excessive enough to have ap- 3 
parently secured more thorough work in all — 


branches, The general cost, including triangula- — 


tion and levelling, was about $9.50 per acre; while — 
the cost for topography alone is set down at 
$1.50 per acre, as compared with 73 cts. for St. 
Louis, and 50 cts. per acre for a survey of 3,000 — 


acres, including mapping and the location of all 2 


buildings, fences, railways, etc., in the vicinity of 
Madison, Ill. The more accurate survey of our 


older cities is to be always encouraged, and work — 


of this character can not be too well done. But — 


if economy in first cost is absolutely necessary, 


it may be said that a probable error of even more — 


than 1 in 15,000,000 in a base line is much less — 


likely to affect the useful and practical end of such 
a survey than an inefficient and inaccurate method 
of securing detailed dimensions. The trouble in 
Baltimore seems to have been that the engineers, 
in aiming to secure an exceptionally accurate and 
a most creditable base for their survey, either ex- 
pended too much money upon this preliminary 
work, or failed to properly appreciate the practical 
value and necessary uses of the more detailed 
portions of the survey. 
e : 

In our report of the test of the Roebling system 
of fireproof floor construction, in last week’s issue, 
we stated that the maximum deflection of the floor 
before the water was put on was about 4 ins. 
We should also have stated that this deflection 
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was greatly diminished after cooling. The day | 


after the test a load of 600 Ibs. per sq. ft. was 
placed on the roof without apparent injury, and 
when it was removed the defiection, or permanent 
set, of the roof was found to be only 1% ins. 


HONESTY IN THE MANAGEMENT OF CORPORATIONS. 


It is a fact which is not always realized at the 
present day, that the corporation is an essential 
factor in the modern industrial and economic 
world. The public, as is well known, is un- 
friendly to corporations; and it has reasons for 
its prejudice in the abuses that have attended 
corporate management; but the fact is that there 
is scarcely a feature of our modern industrial sys- 
tem which has worked such a vast body of good 
to the world at large as the corporation. We 
use the word in its broadest sense, of course, to 
signify any association of persons, organized ac- 
cording to law, to co-operate with each other in 
carrying out common ends and sharing common 
responsibilities, but without the risk which a part- 
nership entails. In fact, “‘corporation” and “‘co- 
operation,”’ though of different etymological origin, 
have a similarity in significance as well as in 
sound. It is only by the co-operation of large num- 
bers of men, banded together in a corporation, 
that the great and beneficent enterprises of this 
century have been possible. The railway itself, 
in its present form at least, would be an impos- 
sibility without the corporation. 

It is seldom realized, either, what an enormous 
proportion of the world’s business is at the pres- 
ent day carried on by corporations, public and pri- 
vate. Every city and organized village or 
borough is a corporation.. All our railways and 
street railways, and nearly all our lines of water 
commerce are carried on by corporations. With 
a few unimportant exceptions we can say that all 
the lighting by gas or electricity, all our systems 


November 12, 1896. 


ENGINEERING NEWS. 


313 


of water supply, and the great bulk of our mining 
operations, are carried on by corporations. 

In the field of manufacturing and of buying 
and selling, the corporation is a less necessary 
factor; but here also corporations conduct the 
bulk of the business and are all the time tending 
more and more to displace the partnership ar- 
rangements which were so common earlier in the 
century. Corporations conduct also all our bank- 
ing and insurance business, such necessary factors 
in the modern business world. 

The great transformation in methods of busi- 
ness, which has accompanied the transfer of busi- 
ness from private hands to the hands of corpora- 
tions is also not fully realized even by intelligent 
people. For example, nothing is more common 
than to hear as an argument against a city un- 
dertaking the work of lighting its own streets, or 
even furnishing itself with a water supply, the 
statement that such things should be left to pri- 
vate enterprise, so that the man who carries them 
out will be influenced by self-interest to perform 
the work in the best and most economical manner. 
The fact of the case is, however, as every one 
realizes who will stop to reflect, that the actual 
carrying out of such work, is, and must of neces- 
sity be, put into the hands of men who have no 
financial interest in its results, no matter whether 
the city does the work or some private corpora- 
tion. We thus arrive at the truth that the carry- 
ing out of the great bulk of all modern enterprise 
must of necessity be done by corporations, either 
public or private; and the difference between the 
two classes is not so great as is sometimes claimed. 

In the change which has taken place from indi- 
vidual enterprise to corporate enterprise, at least 
one great sacrifice has had to be made. We have 
had to part in some degree with the motive of 
self-interest as an incentive to good work. The 
man who runs his own business will ordinarily try 
to carry it on in the best manner possible, so that 
he may get the greatest returns. The man who in 
managing the same business on a salary has no 
such incentive. But in practically all industries 
earried on by corporations, this sacrifice must be 
made, The managing officers of railways, electric 
light plants, gas companies, etc., have as a rule no 
financial interest in the companies which they serve. 
Even when they do own some of its stock they 
have opportunities to make a hundred dollars by 
playing false to their trust for every dollar they 
could make through honest management in the 
shape of increased returns upon their stock. In 
fact, the temptations which beset the officer of a 
great railway corporation, for example, are in 
many respects similar to those which are set be- 
fore city officials. We hear a great deal of cor- 
ruption in municipal affairs; but we question 
whether the percentage of fraud and acceptance of 
“commissions” among city officials is any greater 
than it is among the officials of private corpora- 
tions of similar size. Or, since we by no means 
believe in the total depravity that is frequently 
charged against city officials, let us say that we 
believe that the honest and faithful administration 
of positions of trust is as high among the re- 
sponsible officials of cities at the present day, as 
among the responsible officers of great corpo- 
rations. 

It will be noticed that we are especially con- 
fining our comparisons between the public and the 
private corporations to those of large size. It is 
of course true that there are very many minor 
corporations in which the active manager is also 
the principal owner, and in which therefore the 
principle of self-interest as an incentive to good 
management is operative. But the tendency of 
the times is not in this direction; but all the other 
way. The great corporations doing business on an 
enormous scale are the ones that survive in the 
competitive struggles; and in the cases where a 
keen business man builds up a great industry of 
which he is the owner and manager, it is almost 
invariably the case that the lapse of a few years 
sees its ownership in the hands of his heirs and its 
active management in the hands of men who own 
no interest in the business. 

Further, as respects our great corporations, we 


are very far from saying or believing that their 
active managers are, as a rule, false to their trust. 
On the contrary it is a remarkable evidence of the 
improvement in public morality and business in- 
tegrity which has gone on during the present cen- 
tury, that it should be possible to place such a 
vast proportion of the world’s industries in the 
hands of men whose moral integrity is the sole 
guarantee of faithful service. Every thoughtful 
observer of modern life cannot fail to be impressed 
with the fidelity with which thousands of men 
carry on the business entrusted to them year after 
year, handling affairs and funds of great magni- 
tude with the same interest and zeal as if the 
business were their own, and content to receive a 
not always generous salary as their sole reward. 

But there is another side to the picture, and in 
fairness that also must be drawn. 

The responsible managers and heads of depart- 
ments of a great corporation have always before 
them temptations to make gains, which if not dis- 
honest, are at least incompatible with a high 
sense of moral integrity. It is very often possible 
to so manage a corporation’s business as to cause 
the market price of its stock to move up or down, 
and the man who can cause these fluctuations can 
reap sure profits on the stock exchange. Again, 
every great corporation must of necessity have 
important agreements with other or subsidiary 
concerns, and there are mines of wealth here to 
the unscrupulous official We may take for ex- 
ample the operation of freight cars owned by pri- 
vate car companies. It is well known that these 
cars return great profits to their owners, and are 
kept running while cars owned by the railways 
themselves are left to stand idle. It is claimed 
that ownership of the stock of these private car 
companies by officials high in authority in the rail- 
way companies is one reason why the practice con- 
tinues despite efforts for reform. In another fleld, 
it is well known that the profits made by ‘‘con- 
struction companies” are not seldom recorded by a 
“vest-pocket’”’ bookkeeping, which for good and 
sufficient reasons is never made known to the 
holders of the corporation’s securities. Shrewd 
observers believe that a good part of the incen- 
tive for the great railway construction of the years 
1885 to 1890, as well as of the present rage for 
electric railway construction, is not so much the 
profits that will accrue to those who own and 
operate the completed railway, as the fortunes to 
be reaped by contractors, construction companies, 
land companies and similar organizations from the 
building of the lines. 

But there is no need for us to specify in detail 
the methods by which corporation officers can if 
they will grow rich on small salaries. The main 
point we wish to show is that these temptations 
exist; and that a certain percentage of men yield 
to them to a greater or less degree. 

Turning now to the case of city corporations, we 
find that those who have drawn the charters of 
most of our cities, have apparently been wiser 
than the directors of private corporations, with re- 
spect to their appreciation of the temptations 
which beset corporation officers. The officers of 
almost all cities are obliged by law to let all con- 
tracts of any magnitude by public advertisement. 
Definite specifications must be prepared upon 
which bids must be received and publicly opened. 
We are aware that this requirement is considered 
a burdensome one by some engineers, especially 
when coupled, as it sometimes is, with the re- 
quirement that the proposal of the lowest bidder 
must be accepted. But the actual results of this 
system during many years have proved so satis- 
factory that we believe the directors of private 
corporations might well inaugurate a similar prac- 
tice. It is an old and true saying, that the best 
way to make men honest is to keep them honest. 
Many men have yielded to temptation who would 
never have done so had not they felt that they 
were absolutely secure from being found out. Ex- 
perience has proved that the best safeguard 
against frauds and dishonest transactions in busi- 
ness of every sort is thorough publicity. The gen- 
eral adoption of this principle has done wonders 
in the purification of the business of our cities, 


and it is equally applicable to the affairs of pri- 
vate corporations. 

It will not be overlooked that the public adver- 
tisement and letting of contracts operates also as 
some check against loss to the corporation through 
the mere inertia, conservatism or lack of enterprise 
of its managers. In how many cases is a contract 
awarded by a private company without any at- 
tempt to secure competition and lower prices? 
The excuse given for this proceeding is a familiar 
one. The officer who let the contract knew the 
parties to be a reliable firm, who would do a good 
piece of work and so he gave them the contract 
rather than bother with several other firms which 
he knew nothing about. But if we suppose a 
case of importance where a large amount might 
have been saved by open competition, was it not 
his business to secure it and provide proper safe- 
guards to ensure responsibility and good work- 
manship? Have not the stockholders of a cor- 
poration as much of a right to the benefit of the 
lowest possible price as have the taxpayers of a 
city? 

We are well aware that in the case of cities the 
method of open competition is often objectionable 
from its lack of flexibility, which is one of the 
evils which seem to be inseparable from any busi- 
ness which is carried on by a governmental body. 
The red-tape and its delays are often irksome and 
costly. 

But the private corporations in adopting this 
system are held by no such restrictions, and can 
have its benefits without its drawbacks. It is as 
effective, for example, for a board of directors to 
advise their executive officers to let all contracts 
in open competition, except when good reasons 
exist against so doing, as it would be to pass a 
mandatory resolution. 

As most of our readers are aware, the practice 
of publicly advertising contracts of all classes is 
rapidly growing among private corporations. We 
believe that as the likeness between these organi- 
zations and municipal corporations becomes more 
generally realized the custom will become still 
more common, to the great advantage of the cor- 
porations’ security holders. 


a 


LETTERS TO THE EDITOR. 


A 54-in. Wooden Barrel Sewer. 


Sir: Permit me to call your attention to some errors 
in the description of the wooden outfall sewer in your 
issue of Noy. 5. These plans are not of sewers actually 
constructed in Brooklyn, but are adapted from plans of 
similar sewers of different sizes. The titles under the 
two illustrations were interchanged. The paragraph re- 
lating to creosoting should read: ‘‘The ‘streaks’ or staves 
are creosoted with 10 lbs. of dead oil of tar per ft. (of 
timber), weighing 8% Ibs. (per gallon), at 120° F.’”’ The 
error in the last paragraph is doubtless due to an over- 
sight of my own. Yours very truly, 


Correction. 


J. C. Meem, 
Municipal Building, Brooklyn, N. Y., Nov. 6, 1896. 
(The last paragraph states that the ‘“‘sewers are 
built in elliptical or other shapes as well as cir- 
cular, according to necessity.’’—Ed.) 


The Cement for the Melan Bridge at Topeka, Kan. 


Sir: In your issue of Oct. 29, I notice some further dis- 
cussion of the cement for the Melan bridge at Topeka, 
Kan. In the original specification for cement for this 
work (which specification was fully discussed in your 
issue of May 7, 1896), there was a paragraph as follows: 
“It is not probable that any American natural Portland 
cement (so-called) will meet these requirements.’”’ It may 
be of interest to your readers to know that the later 
specification for the work in question, issued Sept. 2, 
1896, is a revised form of the original one and does not 
contain the clause above recited, reflecting upon the char- 
acter of American Portland cements. 

This is no doubt due to the article originally published 
in your editorial columns and the discussion it brought 
forth. The thanks of American cement manufacturers 
are due to you for the fair treatment received in this 
matter. Yours truly, 

American Cement Company, 
R. W. Lesley, Vice-President. 

22 South 15th St., Philadelphia, Nov. 4, 1896. 


~~ 


An Experience in Raising a Swing Bridge. 


Sir: I have read your article describing ‘‘a device for 
raising swing bridges ’’ with a good deal of interest, but 
think that Mr. Roemheld is late in mentioning it as his 


314 


ENGINEERING NEWS. 


Vol. XXXVI, No. 20 


invention, as I made use ef practically the same scheme 
nearly four years ago. In January, 1893, I was requested 
to examine the drawbridge across the Ouachita River, 
near Columbia, La., on the line of the Houston, Central 
Arkansas & Northern Ry. I found that the pier upon 
which the turntable rested had settled upstream to such 
an extent that the bridge was 1% ins. out of line 
and %-in. out of level. I was then 300 miles 
from Little Rock without any tools other than a 
hammer and a monkey wrench, and only a ‘couple 
of men to assist me. I found some old plates in the yard 
where the iron for the bridge had originally been stored 
and with these and some stove-pipe iron proceeded io 
level up the span. In front of each of the six wheels, 
three of which wre exactly under the vertical line of 
each of the two lower posts, on the low side of the: drum, 
I laid a plate %-in. thick, so placed that I had 3 ins. of 
room to make a run for the plates. The three wheels 
under each of the lower posts together covered one seg- 
ment of the lower wheel tread. I turned the draw towards 
the plates, running each of the wheels, six in all, upon 
its respective plate, and then stopped. I next placed a 
%4-in. plate behind each of the six wheels and reversed the 
operation, running the wheels up on the %4-in. plates. 1 
repeated this operation, see-sawing backwards and for- 
wards until the drum was level. I then proceeded to level 
up the tread, which I did by forcing plates under each of 
the tread segments, excepting the two upon which the six 
wheels rested, spacing these supports about 12 ins. apart. 
In the middle of this operation it was necessary to open 
the draw for a steamboat to pass through, and although 
the tread was only supported with scrap iron we had no 
trouble, and at no time were trains delayed. Having the 
tread level all round the circle, I then tamped a rust joint 
under it, and took out the scrap iron plates, which of 
course had only been placed there temporarily. After the 
completion of the work every wheel in the circle took 
bearing in all positions of the draw. The span above re- 
ferred to was a 360-ft. draw, single track. In comparing 
this method with that used by Mr. Roemheld, I prefer 
using the flat plates, as it is no trouble to run the wheels 
up on a plate 4%-in. thick, and when it is there, there is 
no fear of its running back as is likely to occur in using 
wedges. Yours truly, a, T., Terry, 
Terry & Tench Construction Co. 
Railroad Ave. and 135th St., New York city. 
Nov. 7, 1896. 


He. 


Metallic Structures, Corrosion and Fouling and Their 
Prevention. 


Sir: Will you allow me a few lines respecting your re- 
view, in your issue of Oct. 15, of ‘‘Metallic Structures, 
Corrosion and Fouling,’ as it impugns my professional 
status. I am not ‘‘a professional book-maker.’’ In this 
country it would be impossible for an engineering one to 
exist, notwithstanding any liberalities of the publishers. 

As far back as 1866, I was assistant resident engineer on 
the extensive Limehouse Dock Improvement Works, Lon- 
don, constructed without the intervention of a contractor. 
I have also had sole charge of the construction of many 
miles of railway and. been engaged in general engi- 
neering practice, and in addition, for some 20 years, had 
much to do with anti-corrosive and anti-fouling paints, 
dozens of steamships and metallic structures having been 
attended to and coated through my instrumentality; the 
subject, of corrosion and fouling has therefore been con- 
stantly before me. 

In my books I record what I know and refer to the 
special experiments and unique experiences of others, 
acknowledging the source of information and so endeavor 
to offer as much news as possible, even though some para- 
graphs may appear to be contradictory. The subject is a 
very wide one, and to attempt to absolutely determine 
the relative corrosion of different kinds of iron under 
every condition of manufacture and use would only 
mislead. Flaws, which the microscope can alone reveal, 
have their influence, as you well know. 

I am practically acquainted, as a civil engineer, with 
the subjects upon which I have written books, for they 
are connected more especially with railway and dock 
work. The book ‘‘Scamping Tricks,’”’ to which you refer, 
I wrote to record those I have seen and heard of on va~ 
rious works; and it was favorably reviewed in your col- 
umns. I trust writing a few books does not make one a 
“professional book-maker,’”’ or kind of engineering out- 
cast. 

I thank you for your review of ‘‘Metallic Structures,” 
and for the expression, ‘‘the book contains a great quan- 
tity of useful information.’’ I may say all the reviews 
in technical press here, some nine in number, 
have been most favorable. If attention and some light 
has been directed to the matter of corrosion and fouling 
and paints through my book (and I know of none other for 
engineers on the subject) I am satisfied; as, although I’m 
afraid you do not think so, the labor of writing such a 
work is very considerable and by no means professionally 
remunerative. Apologizing for trespassing on your yalu- 


able space, 
I am, yours faithfully, 


J. Newman, Assoc. M. Inst. C. E. 
Logan Villas, Bath Road, Hounslow, England, 
Oct. 27, 1896. 


Swing or Lift Bridges for Heavy Traffic. 


Sir: I have read with great interest your discussion upon 
movable bridges in your issue of Nov. 5, illustrated by 
the designs made for the Newtown Creek bridge. You 
say: ‘“‘But when we come to narrow channels, and espe- 
cially those where a lerge traffic is moving, the swing 
bridge is no longer so satisfactory.’’ I beg to differ 
from your limitation ‘‘where a large traffic is moving.’’ 
The swing bridge gives two passages of even greater 
width than can be given by any other system, through 
which two sets of vessels may pass at once, thus doubling 
the capacity of the bridge. The true place for a bascule 
or lifting bridge is over a narrow channel where the 
central pier would offer too much obstruction... Where 
there is rocm enough, it is my belief that nothing can ex- 
cel the swing bridge for durability and certainty of opera- 
tion. 

The whele question was very carefully considered by 
Mr. Birdsall and myself in designing the two Harlem 
River bridges, and we see no reason to differ from the 
conclusion, then reached, that a swing bridge with 
two openings best accommodated the river traffic. For 
certainty and rapidity of action, we believe it excels any 
other form, and that best accommodates the land traffic. 

A swing bridge can be so designed as to require the 
least possible power to move it. The real use of the power 
machines is to hold it against high winds. 

T. C. Clarke, M. Am. Soc. C. E. 

New York city, Nov. 7, 1896. 


(The passage quoted from our editorial was 
somewhat ambiguous. What we should have said 
was, that a swing bridge is not so satisfactory 
for narrow channels, especially for narrow chan- 
nels where the water traffic is heavy. In the case 
of bridges which are only opened once a day or 
once a week, we have no doubt that the swing 


bridge is the best’ type, even for narrow openings, - 


where the pier has to be set to one side of the 
channel and a structure with unequal arms has to 
be built. 

Our correspondent would limit the use of lift 
bridges to openings so narrow that a center pier 
would be an obstruction; but it is a matter of 
judgment as to when a center pier does become an 
obstruction. There come to our notice quite fre- 
quently accidents in the shape of collisions be- 
tween swing bridges and vessels; and in a narrow 
and winding steam especially with a tidal or 
other current, it is frequently a difficult matter 
to tow a vessel or string of barges through the 
narrow opening without fouling something. Clear 
openings of the width of those on the Harlem 
River bridges, however, are probably wide enough 
to give all needful safety to traffic. It was open- 
ings of less width that we had chiefly in mind in 
our argument that the lift bridge should be con- 
sidered as well as the swing bridge when the de- 
sign of a structure is to be fixed.—Ed.) 

SO Ve ee 


The Resistance of Concrete to Fire. 


Sir: In reference to the tests of various systems of fire- 
proofing now being conducted by the Department of 
Buildings in this city, your short editorial in your last 
issue hardly does justice to the importance of the knowl- 
edge gained by them. In it you mention in reference to 
the Roebling test, the ability of the cinder concrete to 
withstand intense heat and sudden cooling. This has now 
been definitely proved in a second test under even more 
stringent conditions than the above. in the Roebling test 
the concrete might have been sufficiently protected by the 
metal lath center which upheld the arch. On Noy. 7, 
in a test with a fire of equal volume and temperature, the 
cinder concrete had no such support whatever, being laid 
as a beam between the I-beams; and this so withstood the 
effects of white heat and the shock of sudden cooling 
under water at sufficient pressure for sufficient length of 
time to ordinarily dislocate a 12-in. brick wall, that after 
completion of the test it was in as perfect condition as it 
would have been had there been no fire at all and the 
water only applied. This should place at rest any doubt 
as to the fire resisting ability of such concrete. The tests 
were also valuable in showing the non-conductivity of the 
concrete. At no time during either of these tests was the 
upper surface of the material too hot to handle, and 
although no temperature was taken of the same, I doubt 
whether it exceeded 150° F., about the same as that of the 
outside of the 12-in. walls. 

But next to these two points, the most important knowl- 
edge gained was the power of the beams to both carry the 
load and withstand sudden cooling under such conditions. 
In the Roebling test the deflection of 4 ins. was largely 
due to loss of strength in the beam carrying the flooring, 
due to its heating, and the diminution of deflection after 
cooling demonstrated the return of strength. But the 
suspended ceiling which was supposed to protect the 
beams, gave way early in the test, exposing the lower 
flanges directly to the intense heat. Immediately before 


the application of the water whéri the furriace was opened 


these were at a white heat. I feared at the time that the — 


application of water would cause a “‘firecrack’”’ in the 


steel, but the latter came through the ordeal practically : 


uninjured. 

Is it not now of as much importance to ascertain the 
action of the steel beams under intense heat as that 
of the materials hitherto designed to protect them? These 
tests are very interesting and of the utmost importance 
and the lessons we are learning are changing our ideas 
as to design of fireproof work. The result of tests when 


reduced to a unit of comparison will not longer be go ? 


much as to the resistance of the ‘“‘fireproof’’ layer as to 
the relative resistance of the I-beams, with various meth- 
ods of protection. The moment of resistance or maximum 


fiber strain of the beams as shown by deflections will be 


the guide for determination of results. 
Yours truly, 
Oscar Lowinson, Jun. Am. Soc. C. EB. 
39 Cortlandt St., New York, Nov. 9, 1896. ee 
(The test of Nov. 7, referred to by our corre- 
spondent, is described on another page of this 
issue. We fully agree with our correspondent 
that these tests are of the greatest value to en- 
gineers and deserve careful study by everyone 
interested in any way in fireproof construction. 
The lessons learned from these tests will greatly 
influence the designs and specifications for fire- 
proof construction in the future.—Ed.) 
a2 A oe 
Further Discussion of the Nicaragua Canal Survey. 


Sir: Regarding the criticisms of the Nicaragua Canal 


route and the proposed new schemes, it must be apparent — 


that their source is from persons whose knowledge of 
available data is either immature or entirely wanting. 
This is well stated in Mr. Le Baron’s last letter in your 
issue of Nov. 5, referring to the report of the U. S. Com- 
mission. Its injustice, in view of the high standing of 
its members, in their criticism of the Canal Company’s 
data, is only explainable by lack of complete information; 
although it is supposed they would have gathered some 
new data. 

In my capacity as chief draftsman and chief of party 
for nearly four years in Nicaragua I can fully realize the 
justice of Mr. Le Baron’s claims, although he is not fa- 
miliar with the work of the last three years, which was 
very extensive. The problem of a location of the canal in 
the lower San Juan valley has been thoroughly investi- 
gated by many engineers eager to establish this possi- 
bility, and the experience of all fixes the impracticability 


‘of a dam of any height on the river lower than Ochoa. 


The only points at which such a scheme would be feasi- 
ble on the Nicaraguan side are at Serapiqui, Tamborcito, 
and Temborgrande. At the first there is a hill on the 
Costa Rican side which promises well but it is surrounded 
by swamps, as was proved by both Mr. Le Baron and Mr. 
Davis. These gentlemen ably investigated the Costa Rican 
side of the river at the other points with similar conciu- 
sions. 


I was anxious to make the attempt to solve this problem ~ 


and under the dircetion of Division Engineer Davis I made 
a careful examination of the south bank of the river from 
near Ochoa to Tamborcito, 
two to three miles back from the river and found ngthing 
available as a dam site except near Tamborgrande, and to 
my extreme disappointment the hills at that place have 
no cornection with any spur from the Costa Rican moun- 
tains, except by connecting up various isolated hills across 
long stretches of very bad swamp. This district is well 
known to the rubber hunters, and I took every opportu- 
nity to question them both at Greytown and along the 
river; and all agree in saying there are no hills near the 
river. This is an established fact and the problem is re- 
duced to operating a canal with low lift locks in conflict 
with the great floods, or the present route, avoiding these 
as far as possible. The latter offers the great advan- 
tages of less risk, less cost, greater facility for operating 
and greater permanency. These are things that must ap- 
peal to all men, irrespective of engineering training. 

As to the Salinas Bay terminus for the canal, Mr. Mil- 
ler certainly cannot devise any scheme for reaching it ex- 
cept by flying. As to the canal project in its present form: 
The engineer must make the best of existing conditions 
and there is abundant evidence to show this has been 
done with rare fidelity. No doubt some of the conditions 
are not ideal for a canal, yet the project is certainly most 
feasible. All the different schemes have had careful con- 
sideration and the present plan is merely the survival of 
the fittest, the result of most mature judgment and un- 
questionable ability, and in the light of many years actual 
contact with the data, and is not controvertible except in 
an equal light. 

It has been my good fortune to become intimately ac~ 
quainted with two of the great existing canals since leay- 
ing Nicaragua and the difficulties to be overcome there in 
comparison with these are apparent to me in quantity not. 
quality. The cost estimated is most liberal in view of re- 
cent progress. Dredging, for instance, as low as four 
cents per yard; rock excavation at 79% cts. a yard now nets 
the contractor a large profit. The eagerness of contractors 


Vara 


extending my work from . — 
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to take the work at estimated prices is a complete vindi- 
cation against any criticism of under-estimated cost. As 
to quantities, no data for a work of such magnitude have 
ever been taken so carefully and completely, and in the 
case of earthwork, the data would serve for a final esti- 
mate to the contractor. As to the criticism regarding 
incomplete data; to obtain them with the nicety that seems 
desirable, would require many years and an enormous 
outlay, could be only comparatively accurate, and finally 
be only useful as dependent on the judgment of the 
engineer. Such nicety is only useful and obtainable in 
the abstract, not in dealing with the concrete, as is shown 
in dealing with all engineering structures. The devices 
of the successful engineer in ‘treating with these prob- 
lems may be quite questionable, depending as they do on 
his judgment; yet bridges, arches, etc., were built be- 
fore science was formulated. The data for designing in 
all the problems of the canal are known within the limits 
of accuracy, so that they can be used practically, and the 
sole idea has been to give unquestionable safety, not to 
figure to a least cost basis at the expense of safety. This 
is not permissible where the slightest accident after com- 
pletion might mean irretrievable ruin to the enterprise. 
Tf the abstract values of the gagings, etc., could be placed 
at the disposal of the most eminent theorist his conclu- 
sions as to use in design, without actual years of experi- 
ence on the ground, would not only be faulty but even 
dangerous to follow. 

The points I wish to emphasize, in addition to those pre- 
sented by Mr. Le Baron, are: that the criticisms have in 
view only the abstract, when the problem is with the con- 
crete, where the judgment of the engineer is supreme; that 
the supposititious claims thus far made long ago had faith- 
ful and complete consideration; and hence the work of the 
engineers must have been of rare fidelity cons'der » 
the magnitude of the many problems and the difficulties 
of work in a tropical wilderness where the vision is lim- 
ited by the range of the machete. 

Yours truly, 

Tonawanda, N. Y., Nov. 6, 1896. 


Specifications for Water Tube Boilers for the St. Louis 
Water-Works. 


Sir: The editorial on this subject in your issue of the 
29th ult. is quite interesting, although not altogether 
complete. Being familiar with this work, and my relations 
being close with all the parties interested, I take the lib- 
erty of adding something to the discussion. ; 

The work was under the immediate supervision of 
Water Commissioner M. L. Holman, who is a Vice-Presi- 
dent of the American Society of Mechanical Engineers, 
a member of the American Society of Civil Engineers, and 
an ex-President of the Engineers’ Club of St. Louis. In 
my opinion the matter has been handled in strict accord 
with advanced engineering practice, and is deserving of 
proper credit. , 

You express surprise that bids were received on only 
a few of the water tube boilers which were admissible 
under the specifications. This was probably due to the 
requirements of paragraph 2, that no boiler would be 
considered which did not have an established record of 
65% efficiency with common Illinois coals. Unfortunately, 
very few makers of this type of boiler have made suffi- 
cient study of fuel economy under these conditions, to 
establish particularly creditable records. The St. Louis 
Water Department has had some rather unpleasant ex- 
periences with boilers, which although possessing excellent 
records with good coal had not been adapted to lower 
grades of fuel, and it was to avoid further experience 
with untried boilers that this clause was inserted. 

You take the position that there should be no material 
difference in efficiency between any of the boilers ad- 
missible under these specifications. In my opinion this is 
begging the entire question, eliminating as it does the 
problems of size and angle of tubes, draft areas, circula- 
tion, heating and grate surface per unit of work done, 
ratio of heating to grate surface, draft required, water 
areas, path of hot gases, etc. Experience has shown us 
that there is quite a difference between the different types, 
not only of water tube, but of all other kinds of boilers. 
Those manufacturers who have made a study of boiler 
efficiency with Western low grade coals have developed 
designs which appear to be materially better than those 
which have been designed and developed for Eastern fuels. 
In my own experience I have in one case easily developed a 
horse-power on 3.56 sq. ft. of heating surface, and in 
another found it difficult to do the same work with 11. 

In the specifications referred to, you criticise the ex- 
clusion of what in your opinion are the most important 
features of a boiler—the dimensions of heating and grate 
Surface. I cannot see what difference this makes when 
we specify the amount of water to be evaporated, the effi- 
ciency, the dryness of steam and the required smoke per- 
formance. It seems to me that—within reasonable limits, 
of course—it is absolutely immaterial whether the bidder 
furnishes one or fifty square feet of heating or grate sur- 
face to do a given amount of work. If there were to be 
any preference, it would seem to be in favor of the man 
who did the work with the least amount of material, thus 
occupying less space and requiring less looking after. 

Neither can I agree with your implied criticism that 
Noth Illinois coals, and Thompson calorimeters, ‘‘are apt 
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to be very erratic.”” Such an opinion is not borne out by 
extended experience. I recently read before the Engineers’ 
Club of this city a paper on ‘‘Boiler Efficiency, Capacity 
and Smokelessness, with Low Grade Fuels,’ which is now 
in the hands of the publisher and will appear shortly. 
Accompanying this paper are a large number of calori- 
meter determinations and proximate analyses of Southern 
Illinois coals coming regularly to this market. These fig- 
ures show a striking uniformity of the coal from the same 
mine and of the same grade, as well as a surprising har- 
mony between the proximate analyses, and the calorimetric 
determinations made with the Thompson calorimeter, For 
instance, the entire range of Mount Olive coal, between 
screened lump and slack, shows a difference of less than 
5% from the average, while coal. of one size varies less 
than 3% from the average. Coals from different mines, 
and of different sizes from the same mine, vary consider- 
ably, but coal from a certain mine and of the same size, 
shows no variation which can be termed “‘erratic.”’ 

Neither can I see how there can be any uncertainty in 
bidding on work of this kind, and I must respectfully 
protest against the use of the term ‘“‘guess-work’’ in this 
connection. When the kind of coal is specified, the mine 
from which it must come, its calorific value, the method 
of determining its calorific value—all are clearly stated— 
it seems to me that every reasonable cause of uncertainty 
is removed. If a boiler manufacturer has had much ex- 
perience with coal of this character and knows what his 
boiler is capable of doing, there is in my opinion much 
less ‘‘guess-work”’ as to the efficiency he is going to se- 
cure than there would be, for instance, in estimating in 
advance what it was going to cost him to construct and 
erect the eight boilers in question. In the present case, 
considerable time was given in advance of receiving bids, 
so that interested boiler-makers could conduct investi- 
gations with a view of ascertaining what their boilers 
would do, and I happen to know that at least two of the 
bidders did conduct such trials; and I know also that it 
was the intention of the O’Brien Co. to set up a boiler 
in their works and conduct a further extended series of 
experiments upon it, to determine the exact conditions 
under which it would give the maximum efficiency. 

I am fully convinced that if those boiler-makers who 
do not approve of this way of letting boiler contracts will 
take the matter up and study it further, they will find 
that it does them no injustice, but on the contrary prom- 
ises to accomplish just what it is intended to do, namely, 
secure the most economical type of boiler that can be 
built. It is, of course, unfortunate that legal complica- 
tions have prevented the installation of this plant under 
the original specifications, and I am in a position to assure 
you that Mr. Holman’s change of plan is not due to any 
lack of confidence in the method, but merely because 
further procedure on any line admitting competition be- 
tween the two types of boilers in controversy would un- 
doubtedly reopen the legal complications which prevented 
the first letting. As the city wants boilers and not law- 
suits, Mr. Holman is simply taking the most direct means 
to accomplish his purpose. 

This plan of buying boilers is not at all new. It was 
used by Mr. Holman himself at the Chain of Rocks boiler 
plant some years ago, and more recently in my own prac- 
tice in the case of the boiler plant in the new City Hall 
here, and the Y. M..C. A. Building. Neither is it uncom- 
mon to omit all reference to either heating or grate sur- 
face, simply specifying the work to be done, thus avoiding 
the controversy between different manufacturers as to the 
amount of heating surface required to do certain work. 
I repeat that when a steam user buys a boiler he wants 
ability to evaporate a certain quantity of water per hour, 
and not so many feet of heating or grate surface. 

I am inclined to agree with you thaf the O’Brien bid 
included a rather larger amount of heating surface than 
was necessary, but these people being comparatively new- 
comers in the water tube field, felt that they could afford 
to be generous in their proportions. 

Respectfully yours, 


William H. Bryan. 
St. Leuis, Mo., Nov. 7, 1896. 


(We are glad to have Mr, Bryan’s contribution 
to this discussion, even though we cannot agree 
with him. It is by presentation of both sides of a 
controversy that the truth is finally brought to 
light. Mr. Bryan says he cannot see what dif- 
ference is made by the exclusion from the speci- 
fications of the dimensions of grate and heating 
surface when we specify the amount of water to 
be evaporated, the efficiency, the required dryness 
of steam and the required smoke performance. No 
doubt he is right if the question is judged from 
the standpoint of the ordinary customer who is 
not an engineer. What he wants is so much 
capacity and economy guaranteed by the seller; 
what does he know or care about heating and 
grate surface? But the case is different when it is 
presented to a consulting engineer. Suppose a 
client of Mr. Bryan’s receives bids for 2,400 HP, 
from two boiler-makers, A and B. They offer 
boilers of identical construction In every respect, 
but A offers 10.27 sq. ft. of heating surface per 
HP, and asks the price of $25,000, while B offers 


only 6.94 sq. ft. with the price of $24,000. This is 
exactly the St. Louis case with a change in the 
prices. Would Mr. Bryan advise his client to ac- 
cept the $24,000 bid because it is the lowest, and 
would he tell him “it is absolutely immaterial 
whether the bidder furnishes one or 50 sq. ft. of 
heating or grate surface to do a given amount of 
work;” and that if there were any preference it 
is “in favor of the man who did the work with the 
least amount of material?” We think not. He 
would be more apt to say “A’s boiler is over 40% 
larger than B’s. If B’s boiler is 2,400 HP. A’s is 
more. The $25,000 boiler is by far the cheapest, 
but it may be larger than you need. You had bet- 
ter call for new bids specifying the size of boiler, 
so that each bidder will bid on the same thing, 
and not on his idea of what that thing will ac- 
complish.’’—Ed.) 
Notes and Queries. 

A. W. C., Chicago, has a large body of magnetic iron 
ore in sand near the Chicago market, and wishes infor- 
mation concerning magnetic separation and briquetting 
the fine ore for blast furnace use, 

a 


- THE SIMPLEX NAPHTHA LAUNCH ENGINE. 


We illustrate in the accompanying engraving a 
naphtha engine recently put on the market by 
Chas. P. Willard & Co., of Chicago, Ill., and de- 
signed especially for launches and boats. In its 
general construction this engine does not differ 
from other vapor engines, but differs in its valve 
mechanism and other details, which are best ex- 
plained in a brief description sent us by the 
designers. 


The simplex naphthaenginediffers from most other vapor 
engines on the market in not depending upon atmospheric 


THE ‘‘ SIMPLEX ’’ NAPHTHA LAUNCH ENGINE. 
Chas, P. Willard & Co., Chicago, IIl., Builders. 


evaporation for its supply of gas. It has attached to it -- 
generator, which is heated by the exhaust from the cy1- 
inder, thus producing a uniform gas independent of at- 
mospheric temperature or humidity, which, as is well 
known, strongly affects ordinary carburetters. Owing to 
the method of generating the gas, lower grades and less 
volatile oils may be used. The Simplex engine uses suc- 
cessfully naphtha as low as 60° specific gravity, and pro- 
duces as good results as with the highly volatile forms. 
In starting, no fire is used to heat the generator, it be- 
ing provided with an improved vaporizing arrangement, 
which furnishes the engine with the vapor used in start- 
ing up. After running a few minutes, the generator is 
sufficiently heated to produce a generated gas to take 
the place of the vaporized gas. 

In the Simplex engine the gases are admitted to the 
eylinder through an ordinary throttle valve, and by means 
of this the speed can be varied at will, owing to the uni- 
form quality of the gas and the ability to successfully 
fire a very small charge under low compression with the 
aid of an improved electric igniting device which is a 
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combination circuit opener, closer, and sparker, and is so 
constructed as to permit the spark to be fired at any 
desirable point of the stroke. The electric circuit is held 
open about nine-tenths of the time when running, but 
this too can be adjusted as desired. The engine can be 
run in either direction, and in skillful hands the best 
method of reversing is by means of the electric switch. 
All that need be done is to cut out the electric switch 
and the engine immediately slows down, and when the 
piston is just reaching the point of highest compression, 
which can readily be seen when the engine is moving 
slowly, the switch is closed and the engine instantly 
starts in the opposite direction. This result is’ accom+ 
plished by the firing of the charge before the end of the 
stroke is reached, thus causing the crank to be propelled 
in the opposite direction to that in which it has been 
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going off at the top with a sharp report that could be 
heard several blocks distant. 

The pipe is 25 ft. in diameter, 132 ft. high, and an- 
chored, I think, with eight 1%4-in. rods, which pass 
through and are secured below the heavy cut stone ma- 
sonry and grillage upon which the pipe is founded. All 
of the rods upon the windward side were either broken 
or the brackets to which they were secured, allowing the 
pipe on that side to lift from its foundation. I did not 
think it safe to allow the men to approach near enough 
to the stand-pipe to close the valve located on its outlet 
pipe and but a few feet distant, but, instead, had them 
shut off a number of valves in the district. This lost 
us time and I judge there were probably 20 or 25 ft. of 
water remaining in the pipe after the valves were closed. 

The wind continued to increase in velocity and was re- 
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It would be interesting to know whether the metal wag 
rolled, after the old method, from piled iron, or the mod- 
ern way of rolling from the ingot. An engineer of wide 
reputation who has had extended experience in the use 
of riveted wrought-iron pipe, covering a period of more 
than a quarter of a century, recently expressed himself 
to me as strongly in favor of the former and decidedly 
opposed to the latter method of rolling from the ingot, 
and is to-day insisting upon having his plates rolled 
from wrought iron wired in piles before reheating. He 
claims that any imperfection in any separate piece of 
iron in the pile does not extend through the entire thick- 
ness of rolled plate, but is confined to one layer, so to 
speak; whereas, in the case of the rolling from the ingot, 
any impurities in the steel are made to cover considera- 
ble area and extend through the plate, which objection, 
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running, but in unskillful hands this method of reversing 
can not always be depended upon and the makers furnish 
a reversing device which is placed inside the boat ani 
is operated by a lever. 


Broadly speaking,the advantages claimed for this 
engine for boat use are: the absence of flame or fire 
in the boat and the necessity of carrying but a 
small amount of low grade naphtha. The engines 
are made in 2-HP., 4-HP. and 6-HP. sizes, and 
cost $275, $400 and $550, respectively. If high ro- 
tary speed is desired the engine can be speeded up 
to 500 revolutions per minute, but for general 
practice a speed of 300 revolutions is advised. 
Owing to pending patents the details of the valve 
mechanism and other parts cannot be made pub- 
lic at this time. 

St 
AN OVERLOOKED STAND-PIPE INCIDENT AT ATLANTIC 
CITY, N. J. 


While on a recent visit to Atlantic City a mem- 
ber of the editorial staff of this journal learned 
from Mr. W. C. Hawley, Assoc. M. Am. Soc. C. 
E., superintendent of the city water-works, that 
one of the stand-pipes connected with the works 
had a narrow escape from destruction a few years 
ago. This stand-pipe was built by the Atlantic 
City Water-Works Co., whose works, together 
with those built in 1889 by a rival company, were 
recently bought by the city. Mr. Geo. T. Prince, 
M. Am. Soc. C. E., now Chief Engineer of the 
Omaha Water Co., was in charge of the plant 
of the Atlantic City Water-Works Co. when the 
incident occurred. In response to a request from 
this journal, Mr. Prince has very kindly sent us 
the following account of the incident: 

I believe it was on Sept. 12, 1889, that the occurrence 
took place, at a time when there was an exceptionally 
high tide, probably 3 ft. above the normal high water. 
This resulted in overflowing the basins of the water com- 
pany, located about six miles from Atlantic City on the 
mainland, and, in consequence, the engineer was forced 
to stop his pumps, but was unable to advise the writer, 
who at that time was in charge of the works as superin- 
tendent, as the high winds had destroyed all telegraph 
and telephone communication between Atlantic City and 
the mainland. I, however, noted the fall in our water 
pressure indicated by the pressure gage in the office, and 
surmising the truth, hastened to shut off the stand-pipe 
and save as much of the water as possible. This was 
early in the afternoon. The wind was blowing a gale 
from the northeast, coming in violent gusts and causing 
the plates of the stand-pipe to be indented; this indenta- 
tion seemed to take a spiral course around the pipe upward, 


FIG. 1.—MIRABEAU CANTILEVER BRIDGE, PARIS. 


corded, as I personally observed, by the instrument at the 
U. S. Signal Office at over 100 miles per hour. This 
force, however, came in gusts and would extend for a 
period of say five minutes, when for several minutes 
there would be a lull. In the middle of the night one 
of my men who had made an ineffectual attempt to leave 
Atlantic City to carry word to the engineer to start the 
pumps, regardless of brackish water, visited the stand- 
Pipe and reported to me that it was lifting from its found- 
ation fully 6 ins. On the following day I succeeded in 
getting the water pumped into the stand-pipe, and thus 
relieved the serious condition. The gale continued until 
the third day. 

That the pipe, after being subjected to such a trying 
ordeal, did not show signs of leaking when afterwards 
filled, convinced me that it was of excellent material and 


Fig. 6.—lMirabeau Bridge; Pier and Truss Decorations. 


well constructed. My recollection is that the top course 
is %-in. thick and the lower, %-in.; each course being 
4 ft. high. It was constructed in 1882. Mr. Walter Wood, 


of the firm of R. D. Wood & Co., of Philadelphia, was at 


that time president of the Atlantic City Water-Works Co. 
My predecessor at Atlantic City was Mr. E. Graves, and 
under his direction the stand-pipe was constructed. Mr. 
Graves is at present Superintendent of the Camden Iron 
Works, of Camden, N. J. 

I never saw the specifications governing the construc- 
tion of this stand-pipe, but understood from Mr. Graves 


that they were prepared by Mr. J. D. Cook, of Toledo, O.,_ 


who acted as consulting engineer in the construction of 
the original plant, and were similar to those which he, 
Mr. Cook, had prepared for the stand-pipe at San- 
dusky, O. 


if well taken, is pertinent to the construction of stand- 
pipes. 


Mr. E. Graves, now superintendent of the Cam- 
den Iron Works, has written us regarding the 
above incident, as follows: 


Proof of Mr. George T. Prince’s description of an inci- 
dent in the history of the Atiantic City stand-pipe, together 
with your note of inquiry as to whether I could add any- 
thing of interest to same, is at hand. To this description 
there is but little more that I can say. As stated by Mr. 
Prince, the general specifications of this, as well as that of 
the first of the large stand-pipes, the one erected at San- 
dusky, O., in 1876, were prepared by Mr. J. D, Cook, and 
both erected under my personal supervision, 

The plates in the Atlantic City structure are of steel, 
and were rolled by Park Bros., of Pittsburg. I have not 
before me data of the various thicknesses. Steel rivets 
were used, the stock for which was also made by Park 
Bros. The bottom of pipe is all %4-in. thick, and is made 
up of a circular sheet with radial sheets joined to the 
first course of the shell by means of an angle. The hold- 
ing-down bolts connect with lugs, which in turn are se- 
cured to the center of the first shell course at eight points 
in the circumference. When the tank was first completed 
it was found that the bottom did not lay flat on the foun- 
dation; that the pressing down of the buckles under the 
weight of water made leaks in the bottom calking. To 
obviate this difficulty a 6-in. diameter hole was cut in 
the center, and an ordinary half flauge union secured to 
the plate by bolts. Into this flange was screwed a section 
of wrought-iron pipe some 3 or 4 ft. long, and liquid ce- 
ment was poured in the top of this pipe until the bottom 
was raised and drawn tight by hydrostatic pressure—it 
assuming a spherical form with a rise in the center of 
perhaps 6 ins. After hardening of this cement the hole 
in the bottom was closed with a plug, and no further 
trouble was ever experienced through bottom joints leak- 
ing. 

In a structure of this kind, having a semi-flexible bot- 
tom and a few feet of water in it, it can readily be seen 
that the weight of the water on the bottom holds back 
only to a small extent the first overturning motion; that 
as this motion increases, there is, on the windward side, 
a corresponding lifting of the bottom curb, carrying with 
it the ends of the bottom sheets. The further the ends of 
these sheets are lifted, the greater will be the suspended 
area and corresponding water load, resulting in an increas- 
ing resistance to overturning. This bottom being spherical, 
with an upward curve, allowed a greater swaying to top 
of tank than would have been the case had the curvature 
been downward, or had there been no slack in the bottom 
plates, and they had laid flat. 

While this wind storm resulted in a severe test to the 
tank in question, that it sustained no material injury is 
hardly more surprising than that some tanks whose details 
have become familiar to the public through descriptions of 
their failure in Engineering News, stood long enough to 
be tested at all. 
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THE MIRABEAU CANTILEVER BRIDGE, IN PARIS. 

This bridge, the first of the cantilever type 
erected in Paris, has recently been completed 
across the River Seine, but has not yet been for- 
mally opened to traffic. It connects the indus- 
trial quarter of Grenelle-Laval with the purely 
residential quarter of Auteuil on the right bank 
of the river, and the state and municipality 
equally shared the cost of erection, with a view of 
encouraging the present movement of population 
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this stress can be increased about four times above 
that produced by a permanent weight alone. The 
temperature also causes fluctuation in the push- 
ing strains and brings into play the jointed an- 
chorage. The pressure on the anchorage founda- 
tions, due to changes in temperature, varies from 
71 lbs. to 206 lbs. per square inch, under the most 
unfavorable conditions. 

The river-piers for this bridge are peculiar in 
construction, as shown in Fig. 2. These piers are 


men. The two end shafts, 3.4 ft. diameter, are 
used for removing the material, and are fitted 
with the Zschokke and Terrier air locks (Fig. 4). 
The shafts are so placed with reference to the 
empty space in the pier that the masonry work 
can be nearly all completed before communication 
with the working chamber is shut off. The roof 
of the chamber is supported by lattice girders, as 
shown in Fig. 5. The working chamber is lighted 
by electricity. The first caisson was launched in 
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FIG. 2.—NIRABEAU BRIDGE ; PIER AND HALF-CANTILEVER. 


away from crowded centers and towards the new 
suburbs of modern construction. 

This bridge is made up of one center span of 
328 ft. and two side spans of 118 ft. each, forming 
two cantilevers supported on pivots on two river 
piers and ending at two shore anchor-abutments. 
At the center of the river span the abutting arms 
are connected by a pin, or hinge. The width of 
the roadway is 39.36 ft., with two footways each 
13.12 ft. wide. Each half of this bridge is made 
up of seven mild steel trussed arms, united later- 
ally, as shown in Fig. 3, and spaced 9.84 ft. apart 
under the roadway,and 12.2 ft.apartunder the foot- 
way. The height from the pier-pivot to the center 
of the bridge is 20 ft. 3 ins., and the under part of 
the frames takes the form of two semi-parabolas, 
with a horizontal axis. The depth of the frame is 
17.54 ft. at the pier, decreasing to 2.75 ft. at the 
center and to 1.64 ft. at the shore ends. 
The framing of the two arms is. continu- 
ous over the river piers, with the frame and 
arc made of box-girders. This is fixed on a steel 
Pivot or balance, shown in Fig. 2, composed of 
two plates and a casting terminating in a half- 
cylinder, bolted to the are of the frame. This 
half-cylinder rests upon a steel cushion imbedded 
in the granite pier. The central joint and the 
abutment connections are well shown in the cut, 
which is taken from ‘The Engineer,’”’ of London, 
along with a considerable part of this description. 

The same journal thus describes the principle of 
equilibrium upon which the bridge was designed: 
Under the action of a symmetrical weight the two 
parts of the river span are subjected to a horizon- 
tal stress of only about 500 tons, as the weight of 
the shore spans compensate in great part for the 
Weight of the river spans, and this condition 
Makes possible the moderate depth given to the 
frames at the piers. Under the influence of loads 


‘ 


32.8 ft. wide and 91.8 ft. long from the river-bed 
downward, and rest upon a metallic caisson of 
the same horizontal dimensions, sunk by the use 
of compressed air to a hard-chalk stratum, lying 
about 54 ft. below the water. The sinking of these 
caissons, on the so-called Zschokke and Terrier 
system, is described as follows in ‘“‘Le Genie 
Civil’: 

The top width of the pier is 22.2 ft.; but in order 
to increase the base area the pier was widened out 
by a curved offset, at about 10 ft. below the water 
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August, 1893, and the masonry carried up to wa- 
ter leyel in two months; the working chamber 
was then filled with brick and rubble masonry be- 
tween the girders, and all spaces filled with con- 
crete. The second caisson was placed in Novem- 
ber of the same year. 

The Montagne air locks for the workmen are 
operated in the usual way. The man enters the 
chamber on top of the shaft and closes the outer 
door; he then opens a valve admitting the com- 
pressed air, and when the pressure is equal to that 
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FIG. 3.—NIRABEAU BRIDGE ; CROSS-SECTION. 


level, and four wells were left within the base of 
the pier on the shore side, so as not to unneces- 
sarily add to the quantity of masonry. The 
foundation material was sandy clay, soft clay and 
chalk, gradually increasing in hardness. The 
caissons are the same size as the piers, 91.8 ft 
long and 32.8 ft. wide, the straight part of the 
sides being 68 ft. The working chamber is about 
6% ft. high and has four shafts. The two middle 
shafts, 2.8 ft. diameter, terminate in air iocks of 
the Montagne system, and are used by the work- 


in the shaft he can open the door in the floor of 
the chamber and descend by a ladder in the shaft. 
The Zschokke and Terrier air locks for the re- 
moval of the excavated material are much more 
rapid in operation, too rapid to be used by men, as 
the sudden changes in pressure would be danger- 
ous. The bucket A, Fig. 4, rests on two trunnions 
on racks, B, attached to a frame, C, carrying at 
its lower part, D, a plate which closes the bottom 
of the chamber, E, This frame is suspended by 
a chain, one end of which is fixed to the top of the 
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chamber, the chain passing under a pulley at- 
tached to the bucket frame, then over a small 
wheel in the top of the chamber, and then running 
down the shaft. This wheel has a pulley on the 
outer end of its axle (outside the chamber), which 
is driven by a friction wheel of a little compressed 
air engine, and thus raises or lowers the bight of 
the chain in which the bucket is suspended. The 
bucket being filled is raised by the chain; when 
it reaches the top of the shaft, the shaft is closed 
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FIG. 4.-MIRABEAU BRIDGE; THE ZSCHOKKE & TER- Vg 8 wai I es > 


RIER AIR-LOCKS. 


by the plate on the bottom of the bucket frame, 
fitting against a rubber-faced steel ring, and a 
valve is automatically opened to release the com- 
pressed air in the chamber. As soon as this 1s 
done the swinging door in the side of the chamber 
is opened and the bucket dumped. This door is 
then closed, and the friction wheel being thrown 
off the bucket runs down by its own weight. 

The construction of the Mirabeau bridge was 
authorized in 1898, and the first caisson was sunk 
on August 8 of that year, and it was finished on 
Oct, 24. The second caisson foundation was com- 
pleted between Nov. 10 and Dec. 30, 1893. On 
Sept. 1, 1894, the erection of the metal superstruc- 
ture was commenced by means of a travelling 
crane with a reach of 8) ft. The bridge was 
erected upon false works, supported upon piles; 
commencing at the pier-pivot, parts of each ad- 
joining arm were first constructed and then the 
river arm was completed, in accordance with the 
requirement that the first half of the bridge should 
be finished before the winter of 1894-95. This 
first half was finished in January, 1895, and the 
false works were removed and put up again un- 
der the other half by April 25, 1895. This second 
half was erected April 13 and August 24 in the 
same year. With the halves completed, the two 
river ends were brought into line and adjusted to 
the proper height and then the measurements were 
taken for the wedges to be placed on each arc be- 
tween the center-hinge and the frames. When the 
wedges were prepared, the ends of the bridge 
were raised by jack-screws, the wedges put in and 
the ends allowed to fall into contact at the proper 
level. The roadway was then completed and on 


Dec. 5, 1895, the bridge was opened to pedestrians, 
having consumed about 18 months in construc- 
tion. The superstructure weighs 2,744 metric tons, 
of which 2,077 tons are rolled steel, 385 tons rolled 
iron and 82 tons of forged steel; the remaining 
weight is in the ornamentation. The cost of this 
superstructure was about $247,000, and the total 
cost of the bridge was $413,400. The designer of 
the bridge was M. Resal and the work was carried 
on under M. Rabel, Chief Engineer of the ‘‘Ponts 
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et Chaussees;’”? and M. Alby was the engineer in 
charge. 
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STATISTICS OF STRIKES AND LOCKOUTS. 


Volume I. of the tenth annual report of the 
Commissioner of Labor for the year 1894, which 


has just been issued from the government print- 
ing office is a bulky book of 1,373 pages, of which 


Figeal 


all but the first 32 pages are devoted to tables of — 


strikes and lockouts in the United States between 
Jan. 1, 1887, and June 30, 1894. The tables are 
arranged by states, years and industries, and the 
headings include occupation, locality, cause or ob- 
ject, ordered by labor organizations, establisn- 
ments involved, closed or not closed, date of begin- 
ning and ending, duration in days, succeeded or 
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5.—llirabeau Bridge ; Caisson. 


not, wage loss, assistance to employees, and loss 
of employers. The introduction to the volume con- 
tains an analysis of the tables, with general sum- 
maries for the period embraced in this report and 
also for the period covered by the third annual re- 
port, viz., Jan. 1, 1881, to Dec. 31, 1886. From 


Causes of Strikes in the United States for 134% Years. 


For increase of wages 


For reduction of hours .... AR 


Against reduction of wages ... 
For increase of wages and reduction of hours. 


For reduction of hours and against being compelled to board with employer 
For change of hour of beginning work.............++.++ 
For increase of wages and against the contract system .. 


For 9 hours’ work with 10 hours’ pay 
Against increase of hours 
For reduction of hours and wages 
For payment of wages overdue 


For increase of wages and reduction of hours on Saturday 


Total ....¢0. Leow Bopp aooacoon daanne docBaasaqunsdo 
For increase of wages and against employment of non-union men 


Against employment of non-union men 


In sympathy with strike elsewhere ..........-eceeceeees 


For adoption of new scale 
For adoption of union, etc., 


For adoption of union scale 


For increase of wages and enforcement of union rules.. 


For increase of wages and recognition of union 


To compel World’s Fair directors to employ only union men in bldg trades.. 


For reinstatement of discharged employees, ete. 


Total 


All other causes (297) 1881 to 1886.2... 2... cicnjccs ce cece 
All other causes (376) 1887 to 1894 2.0... cece eens 


Grand LOtal) en cccccc scene ccc AGGOGEGO 2500050 
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state of prices 2.020 w<i0 0%. <= 
For adoption of union rules and union scale..........+.. 
Bor recognition cot 1Otic ye is,0 sale: o.0/y'alele ioiels sjsis/ nine eievalensie es 
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Estblshmts. % Estbishmts. eae 
SHeINoIS arnle eneromiremualsee’ 43) 42.3 041 
eyalereTe ae eats ele Sane 4,344 19.48 6,199 3 33 
BARS Cees Oa OOo 1,734 T.17 3,830 8.17 
7.59 3,095 6.60 
800 8.59 Bos Sea 
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Biba pod Coprbonuc ote. 4 238 1.07 s 
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SEO oe Oe OMG OLONS 126 -56 goat 
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pele dictolnine oct clavate ets ye eek 378 81 
bighareveve sd iesetsestere mela arststerel> 19,0438 85.38 25,928 32 
Dabuatelaieiere 215 -96 sence bee 
RAR done tahoe cake 162 -73 1,688 3.60 
BARI Chis Pee biOd ICTS 173 17 3,620 7.13 
tea sine ekale iam elmo areas roe 1,559 3.33 
BE re. OTOL OCIS 142 64 fre eae 
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BRC ODE Oe Ta ee aa 1,314 2.80 
Stic eet eatetat ele siatereniaye rer 844 1.80 
S ba ocd bless alti stele als teen 132 59 re ieee 
oS etele pctiatecalee elaretelee he 145 65 686 1.46 
i. 472 1.01 
a b.enetdh ohn mist etb i tetetsle oes 124 -56 467 1.00 
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these summaries we have abstracted the following 


figures: 


and Lockouts in the United States From Jan. 1, 
nda 1887, to June 30, 1894; 6% Years. 


Strikes. Lockouts. 
Total strikes and lockouts........ 5, 244 
Establishments ...........6+ sees 28,662 2,970 
Employees thrown out employment 955,252 140,185 
Wage loss of employees .....-.-.- $34,988,100 $12,108,463 
Loss to employers ............-. 28,786,446 5,754,296 
Assistance to employees! .......- 4,590,177 671,818 


Frem Jan. 1, 1881, to June 30, 1894; 13% Years. 


MUBTADIIBHIMENtS . 22... 2065 cece 69,166 6,067 
Average duration, days . ; 25.4 47.0 
_ Wage loss to employees. - » Hashes + $163, 807,657 $26,685,516 
Assistance to employees! ........ 10,914,406 2,524, "298 
Mond) tO CMPlOVETS .......- 20.00 82 "598, 786 12/935° 451 
Establishments in which strikes or 
lockouts succeeded, % seats « 44.49 40.33 
ER OE oes alickss oin).9'«\6).0 eataebicta's 44.23 47.75 
Succeeded partly, %. raaterstatalals Joly 11,25 9.58 
Number thrown out of employment Per cent. 
in successful strikes ........ 1,188,525 32.00 
In strikes which failed ....... 2,061,259 55.50 
In partly successful strikes ... 462,777 12.46 
PPEOUHL TRULEKCR, scsci6 as osisiniaye cine 3,714,231 ea 


1By labor organizations. 


The report contains two tables summarizing the 
leading causes of strikes for the two periods, Jan. 
1, 1881, to Dec. 31, 1886, and Jan. 1, 1887, to Dec. 
31, 1894, We have rearranged these two tables 
to make the one given below so as to place in con- 
trast the figures for the two periods, and bring out 
a matter which does not seem to be discussed in 
the report, viz.: the apparent tendency to a 
change of the principal causes of strikes from 
those relating to differences of opinion between 
employers and employees concerning wages and 
hours of labor, to those relating to recognition of 
unions, employment of non-union men, ‘“‘Sympa- 
thetic strikes,’’ etc. Of the several causes specified 
in the tables it appears that those relating simply 
to wages, hours, etc., comprised 85.38% of the total 
number of strikes (counted by establishments) 
in the first period, and only 55.32% in the second, 
while the specified causes of the second class, 
those relating to unions, sympathetic strikes, and 
the like, were only 4.90% in the first period and 
24.40% in the second. The increased domination, 
or attempted domination of the unions, in recent 
years, of which these figures seem to give evidence 
is a subject well worthy of study by those inter- 
ested in labor questions. 
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TESTS OF THE THOMSON AND THE McCABE FIRE- 
PROOF FLOORS. 


Two additional tests in the series of fire and 
water tests of fireproof floor constructions, which 
is being conducted by the Building Department of 
New York city, were made during the past week 
at the testing grounds, 68th St. and Avenue A. 
Mr. Frank Rutherford was the expert of the De, 
partment in charge. The first test, made on Nov. 
7, was of the floor designed by G. H. Thom- 
son & Co., No. 51 Hast 44th St., New York. The 
test was made in a brick building similar to 
those used in the tests of the other floors which 
have been described in our columns in the past 
few weeks. The interior size of the building is 11 
x 14 ft. and the walls are 1 ft. thick. The floor 
tested, which formed the roof of the building, was 
constructed of 6 in. light I-beams, 12 ft. long, 


coat of about %4-in. of ordinary lime plaster. The 
most important difference between the construc- 
tion of the Thomson floor and that of the other 
conerete filled floors before tested is in the dis- 
position of the beams, which are only 6-in. I- 
beams, weighing 13 Ibs. per ft., 12 ft. long be- 
tween centers of supports and 3 ft. 6 ins. apart c. 
to ec. In the other tests the beams were 10-in., 25 
lbs. per ft., 15 ft. long between supports and 
spaced 4 ft. apart. The beams in the Thomson 
test were therefore subjected to a much greater 
fiber strain for a given load per sq. ft. of floor than 
those in the other tests. Before the test the cen- 


cA 


Sie 
SZ 


fe al 


: a 
kg 


qN 


Isometric View. 


tral panel of the floor was loaded with 6,3 
of pig iron, or 150 lbs. per sq. ft. 

The test was begun at 10 a. m. by lighting the 
fire of cordwood. The temperatures were taken by 
a Uehling & Steinbart recording pyrometer. By 
10.45 a temperature of 1,775° F. was recorded, 
and at 10.57 2,200° F. The highest temperature 
was 2,250° F. at 1.45 p. m., and from 11 a. m. to 8 
p. m. the temperature remained above 2,000°, ex- 
cept when the doors were opened for charging 
firewood. A double grate was used as in the 
earlier tests, so that the air supplying the upper 
grate might be heated by passing through the 
lower fire. At 3p. m., after five hours of continu- 
ous firing, a strong stream of water supplied by a 
fireengine was directed againstthe undersideof the 
ceiling, and when the interior of the building was 
sufficiently free from steam to be observed, it was 
found that the concrete filling between the beams 
was practically uninjured, the plaster coating, 
where the full force of the water struck it having 
been torn off. The maximum deflection of the floor 
observed during the test was only 1.82 in. at 2.57 
p.m. After cooling this had reduced to 0.7 in. On 
Nov. 10 a load of 600 Ibs. per sq. ft. was placed 
on the floor, and it developed only 0.87 in. deflec- 
tion. 

The next test was made on Monday, Nov. 9. It 
was made at the same place, and in a building of 
the same style as those used in the previous tests. 
The floor tested was designed and patented by Mr. 
Peter McCabe, of McCabe Bros., 33 West 64th St., 
New York city. 

The floor is constructed as follows: The I-beams, 
10-in. medium weight, 15 ft. long, running length- 
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CONCRETE FIRE-PROOF FLOOR CONSTRUCTION. 


Designed by G. H. Thomson, M. 


spaced as in the accompanying sketch, the space 
between the beams being entirely filled, as shown 
by a conerete made of 1 part of Dyckerhoff Port- 
land cement,24%4 partsclean sand and 6 parts ashes, 
and treated by a chemical preparation the nature 
of which has not been made public. The under- 
side of the flanges of the beams was protected by 
two layers of hardened clay preparations of dif- 
ferent constitution, the first 4-in. and the second 
%¢-in. thick; and further by 14-in. of cement mor- 
tar, held in place by wire netting. The underside 
of the floor or ceiling was then plastered with a 
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wise of the building, are spaced 4 ft. apart c. to c. 
Upon their lower flanges is built a series of flat 
arches, made out of ribbed blocks of the shapes 
shown in the accompanying cuts. These are made 
of a composition of plaster of paris and ashes. 
After the arches of plaster blocks are laid the 
spaces between their upward projecting ribs are 
filled with dry ashes, the upper surface being 
rounded off to the arched form of the top of the 
rib. The whole space between this rounded sur- 
face and the level of the top of the upper flange 
of the 10-in. I-beam is then filled with a cement 


concrete, made of 1 part Portland cement, 2 parts 
sand and 4 parts ashes. The lower sides of the 
plaster blocks extend about 214 ins. below the 
flanges of the I-beams, as shown. Light T-irons, 
inverted, are laid on the lower flanges of the I- 
beams for the purpose of supporting the arch 
blocks while they are being laid, and possibly of 
contributing to the strength of the floor. 

The middle panel of the floor having been load- 
ed with pig iron to the amount of 150 Ibs. per sq. 
ft., the test was begun at 10 a. m., and continued 
five hours. By 11 a. m. the temperature had 


reached 1,500° F., by 11:20 it was 2,000°, and by 
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CONCRETE AND PLASTER OF PARIS FIRE-PROOF 
CONSTRUCTION. 


Patented by Peter McCabe, New , York City. 


122304 2:2507 
was 2,325°. 


The highest temperature attained 
Between 11:20 a. m. and 3 p, m., the 
temperature was kept above 2,000°, except for 
short intervals, while fresh wood was being 
charged, The maximum deflection during the 
test was only 0.33-in., which is much less than 
that found in any of the floors previously tested. 
Its small amount is no doubt due to the greater 
thickness of the construction, as compared with 
that of the other floors, and to the very complete 
protection of the lower side of the beam. On cool- 
ing very little change in the deflection was found. 
At 3 p. m., the floor was cooled by a stream from 
a fire engine, about 15 minutes being required. 
When the steam had cleared away it was found 
that small portions of the plaster blocks had fallen 
out in three places exposing the concrete arch 
above, and that a portion of the plaster blocks 
under the flange of the I-beams had also fallen off. 
It is probable that most if not all of this damage 
was done by the force of the fire stream. The con- 
crete arch where it was exposed appeared to be 
entirely uninjured. 
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TWO JAPANESE CRUISERS are to be built in the 
United States, one by the Cramp Ship & Engine Company, 
of Philadelphia, and the other by the Union Iron Works, 
of San Francisco. While the contracts have not yet been 
formally signed, the proposals of the American firms 
have been accepted. The new cruisers are to cost about 
$1,250,000 each, and the proposals call for a speed of 21 
knots and 17,000 I. HP- Each cruiser will have about 
5,700 tons displacement, with a length of 335 ft. on the 
water line, 51 ft. extreme beam, and 20 ft. mean draft. 
The main battery is to include four 8-in. and eight 5-in. 
rapid-fire guns, with a secondary battery of twelve 6 
pdrs., six 1 pdr. and four Gatling guns. The Japanese 
government is said to be about closing contracts with 
the English shipbuilder, Armstrong, for two first-class 
battle ships and one armored cruiser; besides these, it is 
contracting for five 150-ton 24-knot torpedo boats and 
several torpedo boat destroyers, in England, five torpedo 
boats of the same class in France and five more from 
German firms. 
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THE TIDAL SURVEY of the Gulf of St. Lawrence has 
been in progress for three years. The first season was 
occupied in examining the Belle Isle and Cabot Strait 
entrances and in fixing the general relation between the 
tides and currents of the gulf and the ocean. The second 
season was devoted to the St. Lawrence entrance between 
the Gaspe coast and Anticosti and the nature of the cur- 
rents were traced across the southwestern side of the 
Gulf to Cape Breton. During the present year the north- 
eastern arm of the Gulf, from Anticosti to Belle Isle, 
has been under examination. This arm of the Gulf has 
an area equal to that of the English Channel and through 
it passes all the Atlantic trade taking the Belle Isle route. 
Tide tables are now published covering the approach from 
Halifax to Quebec, the first tables which are based upon 
direct observations. 
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WHEELER-STERLING ARMOR-PIERCING PROJEC- 
tiles were tested at Indian Head, on Oct. 30, against a 
12-in. Carnegie nickel-steel plate. The shell was 12 ins. 
in diameter, and represented a lot of 75. It was fired 
with a velocity of 1,800 ft. per second and though it 
pierced the plate it was badly shattered. The lot was re- 
jected under the present regulation requiring the shell 
to not only penetrate the plate, but to pass through the 
trial without splitting or breaking up. The late trial is 
said to have brought about a change in this regulation, 
calling only for penetration without regard to the final 
condition of the shell. 
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THE SUBMARINE TORPEDO BOAT, invented by Mr. 
John P. Holland, which is now being built at the Crescent 
shipyards, Elizabethport, N. J., is expected to be launched 
about Jan. 15. It is a cigar-shaped vessel, 50 ft. long and 
10 ft. diameter, constructed of double steel plating 7-16-in. 
thick forward, tapering to 5-16-in. aft. The motive power 
will be electricity and compressed gas, either of which 
may be used separately, or they may be coupled when the 
highest speed is desired. The only superstructure will be a 
telescopic conning tower, 3 ft. diameter and 1 ft. high. The 
displacement of the vessel will be 66 tons. Her armament 
will consist of a gun for throwing aerial torpedoes con- 
taining 200-lb. charges of high explosives, and her maga- 
zine will contain, in addition, six or seven ‘‘Whitehead’’ 
torpedoes. Her speed below the surface will be nine knots 
for twelve hours, or twelve knots for four hours, while 
being operated by electric current, and when awash she 
wil’ develop eight krets under gas pressure. When 
launched, she will be fitted with a 50-HP. gas engine, 
but at a later date a 300-HP. motor will be used, which 
is expected to generate a speed of 16 knots. The cost of 
construction wil! be about $75,000. The larger boat of the 
same class, whizh is being built under contract with the 
U. S. Navy Department at the Columbian Iron Works, in 
Baltimore, and which was described in our issue of March 
12, 1896, is expected to be completed in February. 
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THE MISSISSIPPI JETTIES are in danger, says the New 
Orleans ‘‘Times-Democrat,’ from the existence of a cre- 
vasse, 3,000 ft. wide, leading from Pass a l]’Outre to Gar- 
den Island Bay and to the Gulf. The South Pass, the one 
opened: by the jetties, lies between the Pass a ]’Outre and 
the South West Pass, and Mr. Eads laid mattresses across 
the mouths of both of the other passes to divert the water 
towards the center pass and to keep up the scour in that 
channel. But the mattress across the end of the Pass 
a lOQutre has been broken by floods and a deep channel 
formed at the mouth which leads a large volume of 
water into the northern arm of the delta. A crevasse has 
also been formed in the south bank, about 144 miles below 
the head of the pass, and by making a shorter route for 
the water and decreasing the fall, it is estimated that 
about 52% of the volume of the river water now empties 
into the Gulf by this north channel and 25% goes through 
the crevasse. This output decreases the flow in the South 
Pass and it is said to be growing shoaler and narrower 
at an alarming rate. The crevasse occurred in 1891 and 
there is now a gap 1,200 ft. wide and 84 ft. deep between 
the end of the Pass a.l’Outre mattress and the South Pass 
works. The executors of Mr. Eads, at their own expense, 
attempted twice to close this gap, but without success. 
Major B. M. Harrod, of the Mississippi River Commission, 
says that the crevasse at Pass a l’Outre, should be closed 
at once, But it must be done by the government, under 
a special Congressional appropriation, as there is nothing 
in the Eads contract compelling them to perform this 
work. Major Harrod favors the immediate improvement 
of the South West Pass, which is now deeper than the 
South Pass, when work was commenced upon it, for it has 
12 to 14 ft. over the bar, as compared with 8 or 9 ft. in 
the original South Pass. The necessity for speedy action 
by the government is made more apparent by the fact 
that the Eads contract expires in July 1899, and some- 
thing must be done, either to preserve the channel at the 
South Pass, or to secure a wider and deeper entrance at 
the South West Pass. 


THE UNITED STATES EXPORT ASSOCIATION, in- 
corporated ‘‘to encourage the consumption of American 
products in other countries,’’ has issued its fourth bulle- 
tin, designed for circulation in the English colonies. It 
sets forth the advantages possessed by American manu- 
facturers in special lines and gives a long directory of 
American business houses. Mr. F. B. Thurber, the Presi- 
dent of the Association, together with his assistants, are 
actively at work, and they already have the co-operation, 
as members, of a large number of leading houses in many 
lines of business. An information bureau has been organ- 
ized by the Association which will answer free of charge 
any queries put to it, both from buyers and sellers of 
goods. The purpose of the Association is a most lauda- 
ble one; and properly aided by those most interested, 
American producers, it should accomplish in this country 
what a similar persistent effort and organization has done 
for European producers. The offices of the Association 
are at 143 Chambers St., New York city, and application 
to that address will obtain fuller details as to the pur- 
poses and progress of the work. 
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THE BRUSSELS INTERNATIONAL EXPOSITION is 
to be held between May 24 and Oct. 31, 1897, under the 
auspices of the King of Belgium and the municipality of 
Brussels. The exhibits will include those usually seen 
at expositions of this character, and the Commissioners 
of the United States, Messrs. J. H. Gore and Thomas 
Wilson, call the special attention of American manufactur- 
ers to this opportunity for extending their trade by proper 
exhibits. Application for space must be made before 
Jan. 1, 1897, and the general rules for admission, classi- 
fication, etc., may be obtained by addressing the Com- 
missioners at Columbian University, Washington, D. C. 
An effort is also being made to obtain special freight rates 
for exhibits from the Red Star Line to Antwerp, and 
full particulars can be obtained by addressing this com- 
pany at 6 Bowling Green, New York city. 
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AN INTERNATIONAL EXHIBITION is to be held in 
Guatemala from March 15 to July 15, 1897. Information 
can be obtained from Mr. Joaquin Yeto, Consul-General 
of Guatemala, New York city. 
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THE DECIMAL GAGE for measuring the thickness of 
sheet metal and the diameters of rods and wires which 
was adopted last year by the American Railway Master 
Mechanics’ Association was also adopted by the Associa- 
tion of American Steel Manufacturers at its regular quar- 
terly meeting in New York on Oct. 23. A committee of 
the Association presented a report in which they gave a 
number of reasons against the adoption of the U. &. 
Standard Sheet Metal Gage of 1893 and in favor of the 
decimal system of gaging, which report was formally 
indorsed by a resolution of the Association. An extended 
abstract of the report is given in ‘‘The Iron Age’”’ of Oct. 
29. In the decimal system of gaging, gage numbers are 
not used, as in the old systems, but the actual thickness 
in thousandths of an inch is used instead. For conve- 
nient shop measurements a notched gage is used, of 
sheet metal, 0.1 in. thick, and of elliptical shape, 4 x 214 
ins. Such a gage with 388 notches is furnished by the 
Pratt & Whitney Co., of Hartford, Conn., for $5. The 
gage has been adopted in the shops of all the principal 
railways of the United States and Canada. 

THE URBAN POPULATION OF THE UNITED STATES 
is discussed in ‘‘Scribner’s’”’ for October. It is stated that 
more than one-third of this total population now live in 
cities. In some states this percentage is much exceeded, 
as it is 70% in Massachusetts, 60% in New York, 54% 
in Connecticut, and 52% in New Jersey. In 1790 there 
were only six citiesof more than 8,000 inhabitants; in 1890 
there were 448 such cities. In 1840 there were only 
three cities with more than 100,000 inhabitants; in 1890 
there were 28 cities of this population. In 1896 the 3,200,000 
inhabitants estimated for the Greater New York almost 
equal the population of the 18 United States in 1789. 
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THE CHEMICAL PROFESSION appears to be badly 
overcrowded in England, if we may trust an editorial 
in ‘“‘The:Engineer.’’ We quote from it as follows: 

There are fifty chemists clamoring for every insignifi- 
cant appointment in this country; and large numbers of 
German chemists are working here for salaries which would 
scarcely pay the tailor’s billof an Englishman. In: few 
words, it does not pay in this country to make your son a 
chemist. If he has nothing but the income derived from the 
practice of his profession to rely upon, he will have to 
live a life of genteel poverty, cursing the hard fate 
which made him and his parents select a profession which 
pays no one properly at the beginning and leads to noth- 
ing at the end. No doubt a few chemists have made for- 
tunes. In like manner a few large nuggets have been 
picked up in Australia, and a few large diamonds in 
South Africa. For the great mass of chemists in this 


country an income of about £150 a year represents the 
ultimate life return for a large outlay of time and money. 
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PROJECTS FOR THE UTILIZATION OF COM- 


- pressed air in street cars and motor carriages are being 


“boomed”? at a lively rate, but details of the apparatus 
used are carefully withheld from the public. Experi- 
ments are said to have been carried on for several months 
at the works of the American Wheelock Engine Co., in 
South Worcester, Mass., On a motor adapted for heavy 
wagons, cabs and private vehicles. At the same works 
experiments are being made on street car air motors for 
the Metropolitan Traction Co., of New York. A trial trip 
of a carriage motor was recently made in Worcester, at 
which a speed of 25 miles an hour is said to have been 
made. It is stated that if the experiments are success- 
ful, a stock company will be formed for the purpose of 
operating a system of air motor cabs in some of the large 
cities. 


THE MAKING OF GAS FROM ANTHRACITE COAL 
dust is being exploited in Scranton, Pa., by the ‘‘Anthra- 
cite Gas Producer Co.’ Mr. J. Gardner Sanderson, the in- 
ventor of the gas producer read a paper before the Scran- 
ton Board of Trade on Oct, 19, describing the process in 
which he made the following statements: 


Now as to what we are able to do, with the milfons 
of tons of waste coal scattered through the coal regions. 
After working over the piles and extracting all the mar- 
ketable sizes, the earth will still be encumbered with 
millions of tons of unmarketable stuff. With this I am 
prepared to make a gas as valuable for fuel as the best 
prepared coal, and far more efficient in power-using gas 
engines than the best of coal with steam engines. Special 
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devices were necessary in the use of culm. 
be made in any of the producers before made, 
These provisions being worked out, we are able to pro- 
duce gas with this material without more trouble or cost 
than with prepared coal, and this we have been doing for 
Several months. By actual measurement we produce and 
store from 88,000 to 120,000 cu. ft. of gas with one ton 
of fine waste from the washing. With culm from the pile, 
after taking out all the sizes from buckwheat, we get 
about 140,000 cu. ft. per ton. Fifty cu. ft. of gas in a 
gas engine is a large allowance. for one HP. per hour, 
hence one ton of culm will furnish 2,800 HP. per hour, 
or 230 HP. for ten hours, and there is no waste of fuel 
when the power is not in use. No boilers to care for, 
insure or explode, and but little expensive water required. 

The figure 230 is probably a misprint for 280. It would 
be interesting to know what kind of gas it is that can 
obtained from anthracite culm in such large volume as 
140,000 cu. ft. per ton, and the statement that 50 cu. ft. 
of gas per HP. per hour is a large allowance, might also 
be made more definite if the quality of the gas were 
stated. The number of pounds of coal to the ton is not 
stated, but if we assume 2,240 we obtain the following: 
2,240 Ibs. culm furnishes 2,800 HP. for one hour, which 
is equivalent to 2,240 + 2,800 —0.8 lb. of culm per HP. 
per hour. This beats even what is claimed for the Bates. 
Thermic engine, described in our issue of Oct. 22, and we 
beg to be excused from believing it without further proof 
than the statements of the inventor. 
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THE BRIDGE OF ALEXANDER II, which will be 
built across the Seine, in Paris, as a part of the Exposi- 
tion of 1900, is thus briefly described in ‘‘Le Genie Civil’: 


It could not 
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-It will have a single arched span of 110 m., or 360.8 ft., 


with a rise of 21.32 ft. and a width of 131.20 ft. The arch 
will be built of mild steel, and will be hinged at the cen- 
ter and at the two abutments. The Emperor and Empress 
of Russia laid the corner-stone during their recent visit 
to Paris, 
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INSUFFICIENT FORCE OF INSPECTORS of the Build- 
ing Department is becoming a common complaint in our 
large cities, especially since the erection of tall buildings 
of structural steel has become common. Mr. John B. 
Brady, Building Inspector of Washington, D. C., in his 
recent annual report requests that the number of his field 
inspectors be increased from two to seven. The con- 
stantly increasing amount of work of a miscellaneous 
chararacter that the department must look after makes the 
additional force necessary. 
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DRIFTING SANDS are gradually encroaching upon 
Provincetown, on the extreme northerly point of Cape 
Cod, and the Massachusetts Harbor and Land Commis- 
sioners are now attempting to reclaim this area by grass 
planting. The State owns 3,000 acres of this land which 
is divided into two well-defined strips; one belt heavily 
wooded, and the other and larger one made up of shift- 
ing sand dunes lying next to the sea. This sand belt is 
continually moving southward and upon the timbered 
land. By planting beach grass and other hardy fibrous 
plants about 45 acres have been reclaimed since 1894 on 
an annual appropriation of about $3,500. 

A NEW TROUGH FLOOR CONSTRUCTION which is 
claimed to offer several advantages over the styles at 
present in use has recently been patented by Mr. M. F. 
X. Foley, 257 So. 4th St., Philadelphia. It is made up 
of standard steel shapes and requires only four rows of 
rivets per trough, all of which can be machine driven, 
as compared with eight rows of rivets in the troughs 
built up of plates and angles. The troughs can be made 
of any desired depth, and the cost of manufacture, it is 
claimed, can be made so moderate as to considerably 


increase the use of this type of floor. 
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THE LOAD ALLOWED ON FLOORS of buildings used 
for the sale, storage and manufacture of merchandise, 
and of public livery, sale and boarding stables, according 
to the rules of the New York Building Department, is 
required to be stated ona placard publicly displayed on 
each floor. Efforts are being made by the Department 


to compel a rigid enforcement of this rule. 
I on 


THE CONSUMPTION OF COAL BY THE WARSHIPS 
of the United States Navy in the last fiscal year, ac- 
cording to the report of Commodore Chadwick, Chief 
of Naval Equipment, was 116,903 tons, costing $620,131. 
Of this amount 61,741 tons were purchased abroad. Only 
45% of the total was used for steaming purposes, the 
remainder being used for auxiliaries, including electric 
lighting, ventilation, etc. A cargo of Pocahontas coal 
has been placed at Honolulu for the re-coaling of ves- 
sels at that point at a rate which allows it to compete 


successfully with coal from Canada or from Australia. 
> 


A PLANT FOR THE MANUFACTURE OF FUEL GAS 
by the Burdett-Loomis process has been erected at Bridze- 
port, Conn., by the Citizens’ Gas Co. It is said to be 
the largest city plant for making fuel gas in the world. 
At present it supplies fuel for 300 homes and for sey- 
eral factories, including those of the Yost Typewriting 
Cc. and the Monumental Bronze Co. The price charged 
is 50 cts. per 1,000 cu. ft., with liberal discounts, accord- 
ing to the amount used, ranging from 20% for small bills 
to 50% for bills for 50,000 cu. ft. and upward per mouth, 
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THE WRIGHT IRRIGATION DISTRICT LAW of Call- 
fornia was upheld as constitutional by the United States 
Supreme Court on Nov. 16. This act authorizes owners 
of irrigable lands to form irrigation districts, levy taxes, 
issue bonds and construct irrigation works. It has been 
subjected to repeated attacks in the courts of California, 
but has always been upheld there. About the middle of 
1895 Judge Ross, of the U. S. Circuit Court for the 
Southern District of California, declared the law uncon. 
stitutional, in that it took away private property without 
due process of law. The U. S. Supreme Court now re- 
verses this decision, Judge Peckham, in his opinion, not 
only stating that property taken under the act is appro- 
priated to a public use, but that if it were otherwise, 
any general irrigation scheme would be impossible. Ex- 
President Benj. Harrison appeared for the irrigation dis~ 
tricts in the suits. Comments on the decision will be 
found in our editorial columns. 
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THE NEW ORLEANS DRAINAGE COMMISSION pro- 
poses to start work as soon as possible, in accordance 
with recommendations just submitted by Maj. B. M. Har- 
rod, Vice-President Am. Soc, C. E. The work involved in 
these recommendations is largely the extension and im- 
provement of canals, but also includes two pumping sta- 
tions, each estimated to cost $150,000. The estimated cost 
of the canal work now proposed is $630,000. The commis- 
sion has nearly $600,000 of cash in hand and from $200,- 
000 to $300,000 more available within two years, while it 
may issue $500,000 of bonds, if necessary. The commis- 
sion is constituted as follows: President, R. M. Malms- 
ley; W. C. Flower, Mayor of New Orleans; A. Brittin, 
President, C. F. Claiborne and L, Cucullu, members city 
council; Otto Thomas, President, Paul Capdevielle and 
M. Abascal, members Levee Board; and J. C. Morris, 
member Board of Liquidation, City Debt. Maj. Harrod, as 
already stated, is Engineer, and Mr. A. F. Theard is Chief 
Draftsman of the commission. Mr. A. C. Bell is now 
City Engineer of New Orleans, having succeeded Mr, L. 
W. Brown, who carried on much of the investigation pre- 
liminary to the drainage work. 
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BIDS FOR STREET CLEANING AND GARBAGE 
disposal at Philadelphia will be received until Nov. 25. 
The contract runs for only a year, and as large garbage 
disposal plants are now owned and operated by the pres- 
ent contractors it seems likely that there will be but 
little change in the contractors for this service. 
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THE BROOKLYN GARBAGE contract hasbeen awarded 
to the Brooklyn Sanitary Co., of which Mr. F. L. Cran- 
ford, of Brooklyn, is President. The contract is for the 
collection and disposal of ashes for five years, from Jan. 
1, 1897, and the prices for the successive years, from 
first to fifth, are as follows: $113,000, $117,000, $120,000, 
$125,000, $130,000. The Arnold system of garbage utili- 
zation will be used for disposal, the same as is now in use 
for treating a large part of the garbage of Philadelphia, 
and will soon be used for all the garbage of New York. 


» THE VALVE AND HYDRANT EXHIBITION under the 
auspices of the Department of Public Works, New York 
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city, noted in preceding issues, is in progress as we go to 
press, and promises to be very satisfactory. There are a 
large number of exhibits, as will be seen by referring to 
the detailed list published in the columns of ‘Industrial 
Notes” in our supplement. A large number of different 
makes and styles of hydrants and valves have been con- 
nected to a testing stand and each is being tested to 
determine the amount of water passing per minute, the 
pressure at the inlet and outlet, and possibly other feat- 
ures. After this test is completed, the several valves and 
hydrants will be taken apart and put together again, the 
time taken in each operation being noted. Besides valves 
and hydrants, pipe tapping, cutting and calking machines, 
cutting-in-specials, lead melting pots, and other devices 
more or less closely related to the valve and hydrant 
service are being shown. The exhibit will be judged by 
the following officials of New York city: Geo. W. Bird- 
sall, Chief Engineer Department Public Works; Horace 
Loomis, Engineer-in-Charge of Sewers; Edw. P. North, M. 
Am. Soe. C. E., Water Purveyor; Hugh Bonner, Chief 
Fire Department; and Alonso S. Gear. General Foreman 
Corporation Yards. The water used in the test is being 
measured by Venturi and Crown meters and the pressures 
observed by means of gages made by the Ashton Valve 
Co., of Boston, Mass. The chief novelties in the exhibit 
are the large pipe tapping machine, tapping and connect- 
ing a 86-in. with a 48-in. main under pressure, and a 
steam pipe calking machine, regarding which we hope to 
say more in a later issue. 
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BONDS FOR THE PURCHASE OF THE DULUTH 
Water-Works have been voted by the city. The present 
plant is owned by the Duluth Gas & Water Co., which, it 
is reported, will be transferred to the city for about 
$1,500,000. The city has for some months past been 
coustructing pew intake works, 
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THE OHIO RIVER IMPROVEMENT ASSOCIATION 
held its first annual convention at Pittsburg on Nov. 10. 
The object of this association is the securing of legisla~ 
tion and immediate work tending towards the improve-~ 
ment, with dams and locks, of the Monongahela, Alle- 
gheny and Ohio rivers. Speeches were made by many in- 
terested setting forth the great commercial advantages of 
such improvement, and a resolution indorsing the pro- 
posed ship canal was prepared for presentation to Con- 
gress. ~The officers elected for the coming year are: 
President, John L. Vance; Secretary, E. P. Wilson; 
Treasurer, J. D. Parker, and for vice-presidents and ex- 
ecutive council, Messrs. John F. Dravo, C. B. Hart, 
John Ingle, W. W. Hite, W. P. Halliday and F, A. 
Laidley. 
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THE IMPROVEMENT OF THE POTOMAC RIVER, at 
Washington, D. C., says Gen. Craighill, Chief of Engi- 
neers, U. S. A., has cost $2,088,047 since the beginning 
of work in August, 1882. There is now a 20-ft. navigation 
channel in front of the city and old channels have been 
widened; besides this, a tidal reservoir, 8 ft. deep and 
covering 111 acres, has been dredged, 32,645 ft. of sea 
wall and 5,775 ft. of training dike have been built and 
621 acres of land has been reclaimed by filling from 7 to 
12 ft. above low tide. Gen. Craighill again calls attention 
to and recommends the rebuilding of the Long Bridge 
across the Potomac River. 
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THE HARLEM RIVER SHIP-CANAL PROJECT, pro- 
posing deep water connection with Long Island Sound, 
is to be again presented to Congress, with a bill asking 
for $2,500,000 for this work. This canal would be 3,400 
ft. long, improving Bronx Kills, a shallow water course 
about 300 ft. wide connecting the Sound and Harlem 
River around the north end of Randall’s Island. The pro- 
posers of this enterprise claim advantages for a Sound 
entrance for ocean steamers, and contend that the demand 
for another entrance to New York is already apparent in 
the crowding of the lower bay. The improvement would 
doubtless be advantageous to property on the Harlem, 
or rather Port Morris water front. 


2s 


THE NEW YORK STATE CANAL improvements will 
be undertaken as soon as the canals are closed for nayi- 
gation, which will be about Dec. 1. The blasting and ex- 
cavation work will be prosecuted during the winter, and 
much of the other work can be done after the re-opening 
of the canals in the spring. Contracts have already been 
let for work aggregating about $4,000,000, The present 
average depth of the Erie Canal is 7 ft. and this will be 
increased to 9 ft., while some of the locks will be length- 
ened. The immediate result of the improvements will be 
that boats of 16 ft. greater length, 2 ft. greater draft and 
100 tons more freight capacity can be used. 
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THE NORTH RIVER BRIDGE CoO., at its annual meet- 
ing, re-elected Mr. Jordan L. Mott as President and Mr. 
Samuel Rea as Vice-President; Mr. Charles J. Canda was 
made Treasurer and Mr. Thomas B. Rea, Secretary. This 
is the bridge company chartered by Congress to bridge 


the Hudson River with a New York city landing at 
Twenty-third St., on plans made by Mr. G. Lindenthal, 
M. Am. Soc. C. E., as Chief Engineer. 
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A BRIDGE OVER THE OHIO RIVER, at Marietta, 0O., 
is proposed, and surveys are being made under the direc- 
tion of Mr. Felkel, C. E., of Pittsburg, Pa. The bridge 
approach is to commence near the Marietta union sta- 
tion and terminate on the heights at Williamstown, on the 
other side of the river. It is to be a railway and highway 
bridge, forming a connection for a proposed railway to the 
mineral fields of West Virginia. The cost of the struct- 
ure is put at about $3,000,000, and the bridge and railway 
projects are said to be backed by Mr. William Jutte. of 
Pittsburg. 
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THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was the derailment of an express train on the 
Louisville & Nashville R. R., near Montgomery, Ala., 
Noy 13. Train wreckers had removed a rail and piled 
ties on the track. Three persons were seriously hurt.— 
A head collision between a southbound passenger train 
and a northbound freight train occurred Noy. 14 on the 
New York, New Haven & Hartford R. R., at Naugatuck, 
Conn. Two men were injured and several cars were 
burned, 


A DYNAMITE EXPLOSION occurred Nov. 14 in théof- 
fice of E. D. Smith & Co., contractors for the extension of 
the wheel pit of the Niagara Falls Power Co., Niagara 
Falls, N. Y. Three men were killed and three or four 
injured.cmA dynamite explosion occurred Noy. 10 at 
Germantown, Pa.; a laborer was preparing cartridges 
for use in blasting on the Magnolia Ave. sewer when the 
explosion took place. One man was killed. 
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A FLOOR COLLAPSED in the Atlantic & Pacific Tea 
Co.’s store-room on Vesey St., New York city, Noy. 11. 
Boxes of tea had been piled on the floor, causing a por- 
tion, about 25x 35 ft., to give way. Nobody was hurt. 

A BRIDGE AND SCHOONER collision occurred at the 
Craigie Bridge, Boston, Mass., Nov. 11. The schooner 
was just preparing to pass through the draw when a 
sudden squall caused it to drift against the bridge, crush- 
ing in the side of the roadway and tearing down the wires 
of the West End Electric Ry. 


A BROKEN SHAFT on the steamer ‘‘Anchoria,’”’ of the 
Anchor Line, was repaired at sea during the latest voy- 
age from Glasgow to New York. The accident occurred 
about 130 miles east of Sandy Hook. 


LANDSLIDES AND WASHOUTS are reported from a 
number of railways in the Pacific northwest as the result 
of recent heavy storms and floods. Between Tacoma, 
Wash., and Portland, Ore., a heavy landslide has blocked 
the Northern Pacific R. R., while about 50 miles of the 
Cascades Division of the Great Northern Ry. have been 
washed out. The Canadian Pacific Ry. has several wash- 
outs on its line through British Columbia, 
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AN ACCIDENT HAPPENED TO A PASSENGER ELE- 
vator in the 22-story office building of the American Tract 
Society, Nassau and Spruce Sts., New York, on Noy. 14, 
by which one man had both knee caps fractured and ten 
others were badly shaken but not seriously injured. The 
car was descending and was about to stop at the tenth 
floor, when the operator found that his lever had no 
control over the car. It continued down the shaft at a 
speed considerably higher than the normal, but yet not 
high enough to throw into gear the automatic catches, 
and struck on the rubber buffer stops at the bottom of 
the shaft in the cellar, rebounding several feet. The cause 
of the accident was the breaking of one of four bolts in 
the cover of a check valve, located in the pipe running 
between the hydraulic pressure pump and the hydraulic 
cylinder, which allowed the gasket of the cover to blow 
out and the water to leak out of the cylinder through the 
opening thus made. A high pressure hydraulic elevator 
plant is in use in the building, the pressure being about 
900 lbs. per sq. in. 
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A REMARKABLE ELECTRIC WIRE ACCIDENT took 
place in Calais, France, on Noy. 6. While a huge boiler 
was being drawn through the streets by 16 horses the 
upper portion of it came in contact with overhead electric- 
light wires, breaking them. Some of the wires caught on 
the boiler and the framework of the truck, and in an 
instant all the horses were knocked down. Several of 
them were killed. The men engaged in transporting the 
boiler received violent shocks, some of them being prob- 
ably fatally injured. 
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THE BOSTON ELEVATED RAILWAY CONTRO- 
versy has come up again, through the desire of the Boston 
Elevated Ry. Co. to lease the West End Street Ry. Co. 
The charter of the former permits the use of either the 
Meigs or the New York systems of construction, but no 
definite route or plans have yet been adopted. 
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A BRIDGE TRUSS WITHOUT DIAGONAL MEMBERS. 


We are indebted to Mr. G. Leland FitzGerald, 
M. Am. Soc. C. E., for a photograph of a some- 
what remarkable highway bridge in Hoosick 
Falls, N. Y., which is here reproduced. It has a 
span of 117 ft., with a rise of 12 ft. at the centre, 
and the top and bottom chords are connected by 
vertical members only. As nearly as can be 
learned from the photographs forwarded the arch 
is made of Phoenix columns; but just how the 
connections are made is not plain. In view of the 


tion upon this question. Because vast areas of 
Siberia are undeveloped and uninhabited, and be- 
cause other vast areas have a climate of almost 
arctic severity, it is frequently assumed by peo- 
ple that Siberia as a country is a bleak, deso- 
late region almost incapable of inhabitation and 
development. This is not true, as even a very 
cursory study of the climate, soil, mineral re- 
sourees, and flora and fauna of the country will 
show. Space is not available to present the 
proofs of these statements here, but they are 


A CURIOSITY IN BRIDGES AT HOOSICK FALLS, N. Y. 


absence of all diagonal members in the truss, it 
is not remarkable that a conspicuous sign on one 
of the two transverse overhead “stiffeners” should 
give warning that a fine of $5 is imposed ‘for 
driving over this bridge faster than a walk.” Mr. 
FitzGerald writes that the bridge responds, by 
vertical vibrations, ‘“‘with impartial nimbleness 
to a heavy load or a few children.” It was built 
in 1869 by the Continental Bridge Co., of Phila- 
delphia, under the patent of Joseph G. Henszey, 
and is still in use. To the best of our knowledge 
il is the only bow-string truss actually erected 
without diagonals or their equivalents, and it is 
interesting as a reminder of the ‘‘queer things” 
in bridge construction, which were accepted by 
the generation just past. 
oe 


THE TRANS-SIBERIAN RAILWAY.* 


(With inset.) 

The Trans-Siberian railway unquestionably 
ranks as one of the most notable engineering 
works of this generation, both in magnitude and 
difficulty of execution. From time to time Engi- 
neering News has recorded the progress of this 
railway and given occasional technical details re- 
lating to its construction, but in view of the pres- 
ent advanced stage of the enterprise and the cer- 
tainty, almost, that its completion is only the 
matter of a few years it seems desirable to con- 
sider the project in a somewhat more complete 
and comprehensive article. Owing to the easily 
understood difficulties of obtaining explicit infor- 
mation from a country of Russia’s remoteness 
and character such a discussion must fail in pre- 
senting exact structural details, but enough is 
known to enable a fairly complete comprehen- 
Sion of the general type of constructions adopted, 
and of their magnitude and extent. In a future 
article it is hoped to present more detailed in- 
formation. 

Economic Questions.—To understand the eco- 
nomical significance of the Trans-Siberian rail- 
way, the possibilities of industrial development 
presented by the country it traverses must be 
understood, and there is considerable misconcep- 


*The information from which this article has been pre- 
pared has been collected from Russian Government pub- 
lications, U. S. Consular Reports, the technical press and 
the proceedings of various engineering societies, and only 
in the case of the government publications does it bear 
the stamp of official authority, but a careful attempt has 
been made to eliminate all incongruities in the unofficial 
information, and as a description of the broad general 
features of the work it is believed to be substantially 
accurate, 


available in the greatest detail in various Russian 
Government publications and in other places. In 
a general way, however, a glance at the accom- 
panying map will show that an enormous area 
of the country lies in mean geographical latitudes, 
and that within this area are included the mea- 
dow lands or steppes renowned for their fertility, 
and already competing with America in supplying 
wheat and other cereals to the Huropean markets. 
Iron and coal, the two great factors of industrial 
development are found all over Siberia and in 
rich and often contiguous deposits. Mercury, 
lead, tin, copper, salt and other minerals also ex- 
ist to varying extents, and where there are water 
routes are working with profit. The precious 
metals, gold and silver, are also found in a num- 
ber of deposits much richer than the poorer de- 
posits now worked in America. As yet none of 
these minerals have been worked in a thorough 
and extensive manner, owing to the small local 
demand and the lack of transportation facilities 
to outside markets. 

Space to develop farther this presentation of 
facts will not be taken, but it will become evi- 
dent, as the subject is more closely studied, that 
Siberia, over vast areas at least, is a country 
lacking development, and not a country incapable 
of development. The principal barrier to this 
development has been a want of transportation 
facilities, and realizing this the Russian Govern- 
ment has planned the Trans-Siberian railway, 
and, besides, is vigorously pushing other railway, 
waterway and colonization schemes. There is 
little doubt that questions of both national and 
international politics also enter very extensively 
into the Trans-Siberian railway scheme, or else 
the immediate expenditure of $270,200,000 in a 
project, which will not for a long time prove re- 
munerative in the strict monetary sense of the 
word, would not have been undertaken so cheer- 
fully. This, however, should not make us con- 
strue the Trans-Siberian railway solely as a mil- 
itary project, as is sometimes done. What should 
chiefly concern us is that this road serves to open 
up to the markets of the world vast natural ad- 
vantages and resources which will ultimately com- 
pete with the advantages and resources of the 
North American countries in supplying European 
markets. The road means that Europe is to be 
connected to the Pacific and the far east, with 
Japan and China, by an uninterrupted line of 
railway communication. It opens a new route for 
the world’s trade, as well as for Russian trade, 


across the country which has been aptly called 
the “Russian Canada.” 

Little more than a hint at the economic ques- 
tions involved in the construction of the Trans- 
Siberian railway has been attempted here, for 
the purpose has been simply to invite attention 
to possibilities, which, so far as published eyi- 
dence goes, Americans in general have not ade- 
quately considered. This being done we may turn 
to the more technical features of the enterprise. 

Inception of the Enterprise.—As early as 1857, 
schemes were proposed by various persons for the 
development of railway lines in Siberia. One or 
two of these hinted at a Trans-Siberian line, but 
for the most part the proposed lines were com- 
paratively short extensions of the railway sys- 
tem of European Russia into the western terri- 
tories of Siberia. None of these projects were 
carried out in their entirety, but as the European 
system developed, its lines occupied portions of 
their proposed routes. It is not necessary to 
trace this development in detail, but by the end of 
1890 the Russian railway system projected east 
in three lines whose extreme eastern terminations 
were Tiumen, Miass and Orenburg. By the same 
year the advisability of a Siberian extension of 
the European system had become more patent to 
government officials and the problem of con- 
struction had been placed in the hands of a 
special commission. After thoroughly canvass- 
ing the relative advantages of the above-named 
towns for a starting point it was finally decided 
to make the extension east from Miass. The east- 
ern terminus was fixed at Vladivostok without 
question, as other point there was none in any 
way suitable for the purpose. 

In consequence of this decision the construc- 
tion of the road was determined upon on Feb. 
21, 1891, and on March 17 this decision was af- 
firmed by an imperial rescript. On May 12 this 
rescript was promulgated by the Grand Duke, 
the Czaravitch, now Czar Nicholas II., and on the 
same day His Imperial Highness formally began 
the great work of construction. In the same year 
surveys were commenced from both termini of the 
route, and by the end of the year the order 
of construction had been finally settled. 

Route and Country Traversed.—The route finally 
adopted for the Trans-Siberian railway is shown 
on the accompanying map. From Cheliabinsk to 
the Obi River, the line, with few exceptions, runs 
through a fertile zone, where the climatic con- 
ditions are favorable to the cultivation of cereals,. 
and encounters very few obstacles to easy 
construction. At the crossings of the rivers To- 
bol, Irtysh, Ishim and Obi there will be rather 
large and expensive bridges. The limiting grades 
do not exceed 1 in 740 and the minimum radius 
of curvature is 1,750 ft. To the River Obi from 
the starting point is 877 miles. After crossing the 
Obi the line as far as Achinsk, 364.7 miles, tray- 
erses a hilly country with maximum grades of 1 
in 800 and curves of 1,750 ft. radius. Bridges of 
considerable size are required at the rivers Obi, 
Tom, Yaya, Yiya and Tchulim. 

Further on, from Achinsk to Irkutsk, 788 miles, 
the character of the country completely changes 
and assumes a mountainous aspect. Besides 
several largerivers the line crossesnumerous small 
tributaries near their summit levels and much 
heavy construction is required. The largest 
bridge, 3,150 ft. long, is across the Yenisei River, 
at milestone 1,356; but between milestones 1,279 
and 1,312, before reaching this bridge, there are 
several grades of 1 in 150 and curves of 1,050 to 
840 ft. radius. After crossing the Yenisei River 
the line begins its ascent to the summit level, 
winding through the valleys of the Berezovka 
and Sitik Rivers, which have steep and rocky 
sides, so that frequent cuttings, slope paving, and 
stream diversions are required. Within a dis- 
tance of 44 miles here, there are 82 small bridges 
and culverts. Near milestone 1,500, the River 
Kan is crossed by a bridge 1,400 ft. long, which 
will have to be built on caisson foundations. From 
this structure to milestone 1,710 there is consid- 
erable heavy embankment work and two wooden 
viaducts 140 ft. high and 805 ft. and 875 ft. long, 
respectively, over ravines. Proceeding to the 
town of Uktouisk the line passes over a level tract 
of country with grades of 1 in 900 and curves of 
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1,750 ft. radius and no heavy embankment, but 
with three bridges 1,050 ft., 700 ft. and 875 ft. 
long, respectively, crossing the rivers Uda, Iya 
and Oka. From the Oka River to Polovina an- 
other mountainous section is traversed, but 
thence to Irkutsk the grade is about 1 in 900 at 
a maximum, with only one bridge of any size. 
This is 875 ft. long and crosses the River Be- 
laya. 

From Irkutsk, along the shore of Lake Baikal, 
to Mysovsk the work is quite difficult, as the 
line passes through a frequently flooded valley 
and thence into the rocky gorge of the Irkut 
River, where numerous dikes and retaining walls 
and one tunnel, 224 ft, long, are required. Be- 
tween milestones 2,093 and 2,095 there will be a 
tunnel 12,530 ft. long. Continuing beyond this 
tunnel the line runs through the narrow rocky 
gorge of the Ilcha River, where it must occupy 
part of the river bed, and be built on embank- 
ment held by retaining walls, and thence through 
a mountainous country to milestone 2,126. Along 
the whole mountainous section all the euts will 
be in hard rocky ground and in some places the 
embankment must be of stone, as no soft soil is 
available. The greatest cuts are from iL . teeeto 
105 ft. deep, and the deepest fills are about 118 
ft. From milestone 2,126 along the shores of 
Lake Baikal the country loses its mountainous 
character, but as the line in many places is close 
to the lake shore a very considerable amount of 
protecting cribwork is demanded, and there are 
also numerous bridges and culverts crossing 
streams flowing into the lake. To protect the 
roadbed from water will be the greatest task 
along this whole shore line. 

A few figures will aid in understanding the dif- 
ficulties described in the preceding paragraph. 
From Irkutsk to Mysovsk is 107 miles, and the 
construction of this length of line will require 
12,700,000 cu. yds. of embankment, 2,749,000 cu. 
yds. of excavation, and 315,000 cu. yds. of ma- 
sonry. The section through which the line passes 
is completely desert except for a few small set- 
tlements along Lake Baikal; but the heavy fall 
of snow prevents the deep freezing of the soil 
which is encountered further along the line, as 
will soon be noted. 

Beyond Mysovsk the line gradually leaves Lake 
Baikal and climbs the Yablonovoi Mts., where at 
milestone 2,610 it reaches its highest point, and it 
then descends to Sretensk on the River Shilka. 
The work on the whole is very difficult mountain 
construction, the line hugging the mountain de- 
clivities or passing along the frequently submerged 
river banks. The length of the Mysovsk-Sre- 
tensk section is 668 miles and on it there are 
25,800,000 cu. yds. of excavation and embank- 
ment, nearly 3,800,000 cu. yds. of which is in 
rocky ground. The deepest cuts are about 116 ft., 
and the greatest fills about 75 ft. About 711,000 
cu. yds. of retaining wall will be required to sup- 
port the embankment at various points. 

Added to all else is a climate of great severity, 
and either a desert or dense virgin forest country 
totally uninhabited over vast tracts. For exam- 
ple, in the Yablonovoi Mts., the temperature rises 
to 77° F. in day time and falls to 23° F, at night 
during June and July. At the town of Verkhne- 
oudinsk in 1886 the temperature was above freez- 
ing for only three months; in 1887 it was above 
freezing for one month and at almost freezing for 
two months. From 1886 to 1888, inclusive, the 
highest temperature recorded was 98° F. and the 
lowest -52.6° F. As the atmosphere is dry and very 
little snow falls, the ground is frozen all the year 
round. According to investigations made in the 
valley of the Chita River, through which the road 
runs, the depth to which the soil freezes averages 
about 2414 ft. In summer the top soil is thawed 
to a depth of about 12% ft. so that the remaining 
11% ft. is eternally frozen. These are by no 
means the records of greatest severity. 

From Sretensk to Khabarovka, 1,324 miles, the 
country penetrated is topographically about the 
same as that through which the Mysovsk-Sre- 
tensk line just described passes, being desert and 
dense forest. But from Khabarovka to Viadi- 
vostok, 482 miles, the country is more open, 
though quite a number of large bridges and other 


important constructive works will be required. In 
a few places the grades will be 1 in 150, but gen- 
erally about 1 in 800. 

The topography of the route and the character 
of the construction required throughout the whole 
distance from Cheliabinsk to Vladivostok, 4,708 
miles, have now been described in their general 
features, and attention may be turned to the con- 
structional features of the road. 

Construction.—For purpose of construction the 
line is divided as follows: 


No Section. From and to. i 
I. Western Siberian. .Cheliabinsk to Obi River. M8 
II. Central Siberian...Obi River to Irkutsk...... 1,162 
14S Baikal, »2eet 035 Irkutsk to Mysovsk ........ 194 
IV. Transbaikal....... Mysovsk to Sretensk ...... 667 
Wis? AINOODSy ane vce « Sretensk to Khabarovka....1,325 
VI. North Ussurisk....Khabarovka to Grafsk ..... 230 
VII. South Ussurisk....Grafsk to Vladivostok...... 252 
TOCA LS piccttalesate a€ ofellets a esi o 3 039 a «st Teleta Sse lets 80g 4,708 


Nate eS : . ‘ 
Ey at Mimiiall GEtieeat tenet punished ir toe ae 
several more recent, but unofficial statements, the lengths 
the total length of line is practical te seme Teall oases 
the older official caren G2 A are 7 ee 

Work was begun on the West Siberian and 
South Ussurisk Sections in 1891. In 1893 work 
was begun on the Central Siberian Section. Ac- 
cording to a recent statement, made by Prince 
Hilkoff, Imperial Minister of Transportation, 1,950 
miles altogether have been completed, of which 
1,550 miles are on the line east from Cheliabinsk, 
and 400 miles on the line north from Vladivostok. 
Between Lake Baikal and the Amoor River, about 
600 miles, about half the grading is finished, and 
all the grading is finished between Lake Baikal 
and the end of the rail on the west side. It is in- 
tended to have the rails laid for the whole line 
(except the 1,400 miles down the Amoor, and the 
loop around Lake Baikal) in two years. The 
Amoor line may be completed in four years, but 
this is a little uncertain. For the loop around 
Lake Baikal a car ferry is to be substituted for 
the présent, and when the ice is too thick for 
navigation rails laid on the ice will take the place 
of the ferry. For about half the year a steam- 
boat line may be substituted for the Amoor line, 
and it is entirely possible that the railway will 
never be built if it is possible to build a favorable 
line across Manchuria. Recent surveys show that 
the substitution of the Manchuria line would short- 
en the total line about 665 miles, with a consider- 
able reduction in engineering difficulties and some 
gain in traffic from a fairly well settled and quite 
productive country. 

The Trans-Siberian railway, passing through 
an enormous expanse of country having widely 
differing topographical conditions, could not all 
be included under one type of construction. The 
basis adopted was always a good reliable con- 
struction, but one varied to suit the different con- 
ditions. In the level country sections the limiting 
grade was fixed at from 1 in 600 to 1 in 800, 
and the limiting radius of curvature at 1,750 ft.; 
but in the mountainous sections these limits were 
increased to grades of 1 in 150 to 1 in 174, and 
curves of 840 ft. radius. The width of roadbed is 
16.45 ft. on embankment, and 15.4 ft. in cuts, 
with side slopes of 1 to 1.25. For the passage of 
water under the line and for crossing small 
streams, cast-iron pipes and stone culverts and 


wooden bridges are used, while ihe larger rivers 
are spanned by iron bridges with permanent 
masonry foundations. The track is on the Rus- 
sian standard gage of 5 ft., or more accurately, 
4 ft. 11% ins., and has 49-lb. rails on 0.875-ft. of 
ballast. The stations, section houses and other 
buildings are generally of wood, of simple con- 
struction, but in some places brick stations are 
built. The greatest distance between stations is 
about 40 miles. Water supply will be had only 
at stations. It should be noted that the forego- 
ing applies to the first construction only, for as 
the country becomes more thickly populated and 
as the traffic increases additions and improve- 
ments are to be made as needed. 

The illustrations here used are engraved from 
photographs forwarded to this journal from Irk- 
utsk. They are especially interesting as showing 
the substantial character of the work done by the 
Russian engineers in this remote region, in high 
embankments, masonry, bridge construction and 
station buildings. The view at the stations looks 
familiar to the American railway builder, with the 
rails spiked down to wooden ties, the water tower, 
station platform and general arrangement. 

Based upon this construction the estimated cost 
of the work is given in the accompanying table, a 
study of which will also give a very good under- 
standing of the relative difficulties of construction 
on different sections. This table has been compiled 
from a Russian Government report published in 
1893. Unofficial figures published more recently 
give slightly different amounts, arising partly from 
a different value given to the Russian rouble and 
partly it would seem from erroneous calculation. 
In order that the proportion of the cost which is 
entailed by large bridges and tunnels may be un- 
derstood the following table of the costs of the 
more important of these structures has been com- 
piled from the best available information: 


i Bridges. 
1 over 700-ft. span: All over 700-ft. s : 
) aD: . span: 
oe ig Reap hh -. -$1,275,000 Oka River ..... $396,100 
a River ..... 2,100,000 Balaya River... 405,900 
om River ..... 1,050,000 Calinga River (1). 2,175,000 
Tehulim River.. 544,200 Kirtcha River (1). 349,000 
ey River... 2,362,500 Amoor River (1).. 6,000,000 
rari eet be Semcon Meee River (1).. 337,500 
FF : i Aye bray 4s: 
Uda Riveros cas 345,500 a ea 
Viaducts. 
Two on Central Siberian Section ............ 863,500 
Tunnels, 
Two total length (200k ths ys cies. 6.614.664 a0 « 2,049,800 


Thus far the work has been done partly by 
labor imported from European Russia and partly 
by local labor, the material being shipped in by 
the completed line partly, but generally by boats 
capable of traversing the various navigable rivers. 
The simplest means are used to do the work, hand 
labor, carts and wagons alone being used. As 
many as 150,000 laborers have been employed at 
one time during the summer months, The plan 
for shipping material proposed, and the plan thus 
far followed in a general way, is as follows: For 
the Khabarovka section, by sea to Vladivostok, 
and then by the completed line; for the Trans- 
Baikal section, partly by sea to Vladivostok, then 
by rail to Khabarovka, and then by the Amoor 
and Shilka Rivers to Sretensk and also partly by 
rail to Irkutsk, and then by the Angara River and 


Table Showing Estimated Cost per Mile of Different Classes of Work on the Trans-Siberian Railway Com- 
piled from the Official Estimate. 


Cost, per mile. 
IV. 


is rae Il. Vi. VII. 
My- Sre- 
Irkutsk- sovsk- tensk- Khab- Grafsk- 
Classes of work. Chelia- Obi- My- Sre- Khab- arovka- Vlad- 

binsk-Obi Irkutsk sovsk tensk arovka Grafsk ivostok ‘Total 

Line. ine. Line. Line. Line. Line. Line. Line 

Expropriation of land ........eeese eee ree eens $342 $200 $197 $581 $585 $256 $759 $421 
Making of (traGtrer sts ccrcss oe dacs soe dewes oe 5,149 8,611 28,845 15,350 16,380 15,451 11,377 12,418 
GongtruchionMwOrkeme Ncw oe cossn cave dactse 77869 11,393 28,518 11,445 17,550 11,197 8143 12'905 
Tia VARIO CHOWN WAP a sais cee aco 8 one ete vine eos 31457 2,978 2,973 3,399 3,510 4,533 3,646 3,388 
Appurtenances of the line ........ 6, Rae 157 172 147 195 187 293 191 183 
Tolegraplietelendaacnc secs sees vvcene 324 239 282 281 281 351 363 287 
Buildings along the line .........+++6++ 626 566 789 682 585 1,060 669 638 
Station buildings ......cccccscecscccees 1,773 1,846 2,230 2,166 2,106 2,974 3,586 2,115 
Water  SUNDIVANR CEG Melle ccc occsiecin’s o's 544 869 716 739 702 842 OTL tat 
Station appurtenances ..........++.4+- 580 500 790 852 819 819 1,220 722 
Rails and fastenings ...........+eese% 7,562 7,704 7,481 7,470 7,469 7,600 7,489 7,552 
Rolling stock and workmen included.... 7,124 7,132 6,698 6,510 6,566 6,465 4,170 6,673 
Carriage of rails, fastenings, etc. .......+++:- 2,253 3,336 3,677 5,872 5,596 4,571 2,630 4166 
General, administrative and miscellaneous.... 3,965 3,686 6,054 6,274 6,435 6,669 8,907 5,405 
FEO Ue ae eed since sig. clvip ele'e.c.c.0)sese6.0 09.88 $41,725 $49,232 $89,397 $61,816 $68,770 $63,081 $54,121 $57,614 


Note.—In calculating this 
and the rouble as 77.2 cts. 


table from the Russian weights and measures, the verst was taken as 0.662 mile 
This latter is the value of the gold rouble; the silver rouble while nominally of the 


same value as the gold, passes for only about 38 cts. in foreign exchange, 
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by rail to Irkutsk; and for the Amoor section, 
partly from the east by the same route as for the 
Trans-Baikal section and partly from the west by 
rail to Irkutsk, thence by water to Mysovsk, and 
thence by the Trans-Baikal line to Sretensk. It 
will be seen by studying the map that according to 
this plan the first work consists in completing the 
line east to Irkutsk and also west to Grafsk; the 
second is to construct the sections between the 
navigable rivers, and finally the third is to close 
the open sections. It is, of course, possible that as 
the work advances and the country is opened up 
changes may be made in this order, but such 
changes are more likely to appertain to the de- 
tails than to the plan as a whole. 

Auxiliary Works.—Auxiliary to the railway con- 
struction a large sum of money has been and will 
be expended in constructions designed to develop 
local traffic, in waterway improvements and in col- 
onization enterprises. Branch railways are 
planned to connect the main line with nearby min- 
eral districts and favorable water routes, and 
wharves and docks are being built. Large sumsare 
also being expended in geological and mineralogi- 
cal work intended to exploit the mineral resources 
available, and similar work is being done to de- 
velop the agricultural possibilities of the country. 
As indicating the expenditure to these ends it may 
be noted that when the appropriation was made 
for the Cheliabinsk-Irkutsk and Vladivostok- 
Grafsk sections it was provided that 14,000,000 
roubles ($10,808,000) were to be used in auxiliary 
works of the kind mentioned, and it is announced 
officially that the probabilities are that similar 
amounts will be so set aside in further appropria- 
tions. 

General Conclusions.—A study of the foregoing 
indicates that the Trans-Siberian railway is no- 
table rather for its great length than for the struc- 
tural difficulties encountered, although the latter 
comprise some heavy mountain work, and are 
augmented on certain parts of the line by the se- 
vere temperature and the desert nature of the 
country traversed. The type of construction 
adopted is substantial but rough and in a degree 
temporary, the American practice of bending all 
energies to open the line for traffic and leaving 
the better and more permanent work to follow, 
seeming to have been adopted. It has been stated 
in fact that the immediate model studied by those 
who planned the road was the Canadian Pacific 
Ry. The total estimated cost of the road is 350,- 
210,000 roubles or $270,862,000, or about $57,615 
per mile, calculating the Russian rouble at 
77.2 cts. 

The ascendency of Russia at the Chinese Court, 
resulting from the diplomatic outcome of the 
Chinese-Japanese war, may make a _ radical 
change in the Pacific terminus of the Trans-Si- 
berian railway. Vladivostok was selected because 
no other port in the Japan Sea was available at 
the time; but it is closed by ice for a considerable 
part of the year and a more southerly port, open 
at all seasons, would be preferable when this 
great railway is once opened to traffic. Rumor has 
it that an agreement now exists between Russia 
and China, fixing upon Port Arthur, in the Gulf 
of Pichili, as a final terminus, with a necessary 
extension of the railway to this point through 
Chinese territory. Whether a new line would be 
located from Lake Baikal east and down through 
Manchuria, or whether the present line would 
be extended from Vladivostok to Port Arthur, it 
is, of course, impossible to say, But the com- 
paratively small amount of work done on the Pa- 
cific end of the Siberian railway and the im- 
portance of bringing the line as far south as pos- 
sible, might lead to an entirely new locating at 
this end, were Chinese territory once available 
for this purpose. The climatic features of con- 
struction on the Trans-Siberian line will be better 
realized when it is considered that the most 
southerly portion of the present location, except- 
ing the Vladivostok end, lies north of 51° N. 
latitude. On our own continent, latitude 55° N., 
would strike the southern boundary of Alaska, 
and of Hudson Bay, pass nearly 100 miles north 


of Lake Winnipeg and through the middle of 
Labrador. 


Since writing the above the ‘‘Centralblatt der 
Bauverwaltung” announces that the line from 
Cheliabinsk to the Obi River was opened to traf- 
fic. von, ) Oct a2, At present only mixed 
freight and passenger trains are run, at an 
average speed of about 17.5 miles per hour. 
About the first of the coming year, however, it is 
proposed to run express trains at a speed of 
about 20 miles per hour, traversing the 1,800 
miles between Moscow and Kolivan in about 444 
days, or from St. Petersburg in 4% days. The 
present fare from St. Petersburg to Kolivan, on 
the mixed train, is 53 roubles, or $40.92 for first- 
class, and 32.60 and 20.40 roubles, or $25.17 and 
$15.75, for second and third-class fares, respect- 
ively. 
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THE APPLICATION OF SUCTION PIPES TO THE HAND- 
LING OF GRAIN AT MILLWALL DOCKS, ENGLAND. 


The foreign grain trade of the United Kingdom 
of Great Britain and Ireland has increased from 
an average of 1,022,067 tons per annum, in the 
ten years ending in 1850, to an average of 6,157,- 
276 tons per annum for the ten years ending in 


Fig. 1.—Grain Hoisting Bucket With Drop-Bottom. 


1890. In 1898 the total quantity of grain and 
flour imported was 8,165,796 tons, valued at 
$255,901,855. 

The Millwall Docks, in London, opened in 1858, 
are much used by timber and grain-ladened ves- 
sels, and Mr. Frederic Eliot Duckham, M. Inst. C. 
H., has lately presented a paper to the Institution 
of Civil Engineers upon the “Grain Appliances at 
the Millwall Docks,’’ from which the following 
abstract is made: 

The first, system adopted for the unloading of 
grain consisted in the erection of short stages, 
upon timber piling, parallel to the quay wall and 
sufficiently far from this wall to permit a vessel 
to lie between the stage and the quay. On both 
of these were stationed movable hydraulic cranes 
and hoppers, running on tracks of 7 ft. 6 ins 
gage. The grain was lifted from the hold of the 
vessel by grain-tubs and delivered to the hoppers 
on either side, as it was to be either stored on 
land or delivered to barges. The grain-tub used 
(Fig. 1) was remarkable for its extreme lightness 
compared with its capacity, as it weighed only 
5 ewt., and carried 60 bushels, or nearly 3 cu. 


Fig. 2.—Suction Pipe for Moving Grain by Vacuum Process 


yds. The shell was of 3-16 in. steel, with a 134-in. 
angle iron rim inside the upper edge. The lower 
end was contracted for 6 ins., with the lower 
diameter 1 ft. less than the upper part of the shell. 


This bucket was suspended by a 8%%-in. tube, 
passing through suitable guides and provided with 
an eye at the top, and it was connected by four 
rods with the two doors forming the tub-bottom, 
When the tub was suspended the weight kept 
the doors closed, and it was emptied by seating 
it upon the aperture in 
the top of the hopper hay- 


ing a diameter a few 
inches less than that of the 
tub-bottom. 

These appliances, de- 
scribed in full by Mr. 
Duckham, were put in 


‘place in 1879 and worked 
successfully ever since; but 
lime developed a number 
of disadvantages in this 
manner of handling grain. 
All of the grain had to be 
brought directly under the 
hatches to be shoveled into 
the tubs; hatches could not 
be kept open in wet weath- 
er without damage to the 
grain, long delays often 
occurred, and serious and 
sometimes fatal accidents 
occurred, as is apt to be 
the case wherever lifting 
gear is used. Mr. Duck- 
ham, in attempting to 
remedy these defects, con-- 
ceived the idea of making 
use of air in discharging 
ships loaded with grain, 
and as the result of ex- 
periments he concluded 

: that a suction process was 
better than the use of air under pressure. He 
ascertained by experiment the proper volume of 
air to be furnished to move a given quantity of 
grain when working with a certain vacuum and 
in Fig. 2 is shown the device finally adopted by 
him to regulate the proper working ratio of air te 
grain. The remainder of the description of the ap- 
pliances used by Mr. Duckham we take from his 
own paper in the “Transactions” of the Institu- 
tion, as follows: 


Fig. 3.—Device for Ex= 
hausting Air With= 
out Removal of Dust. 


A flexible pipe, a, leading from the ship to the vacuum 
chamber, terminates in an inlet nozzle, b, surrounding 
which there is a sleeve, cc, of such diameter as to leave 
an annular passage between it and the nozzle of the 
same sectional area as that of the interior of the nozzle 
itself. By the screwed rods, d, the height of the sleeve 
above the mouth of the nozzle is altered according to 


Fig. 4.—Air Lock for Discharging Grain. 


the characteristics of various kinds of grain, the ayail- 
able degree of vacuum, etc. Regardless of the varying 
depth of immersion and other disturbing conditions, 
therefore, a regular supply of air is drawn down the~ 
sleeve. There can never be a greater body of grain to 
resist its progress towards the nozzle than that marked 
XX, which is carried on with the air while the sur- 
rounding grain continually flows down to refill the va- 
cated space, to be in turn carried up by the nozzle. A 
wire grid or muzzle covers the mouth of the inlet-pipes 
when they are worked near the mats and similar divis- 
ions between different bulks of grain. The nozzle is 
made in various shapes, such as the bent form shown 
in Fig. 2, for use between decks and in similar confined 
spaces. 

The separation of the air from the grain was not diffi- 
cult. In its imported condition, however, grain always 
contains a quantity of dust, husk and foreign matter, 
and during the early use of the machine, the exhaust 
air carried off some of the dust and lighter particles, 
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with the result that, although the value of the grain was 
increased, its weight was diminished. Merchants who 
sold by weight upon a sample from the ship objected to 
the use of a machine which, though it improves the 
quality of the grain, deprived them of a small part of 
its weight. The improved condition of the grain had 
therefore to be sacrificed to the maintenance of the 
shipped weight, and so it became necessary to find some 


flap S would be kept closed by atmospheric pressure. 
When this compartment has received its full load it tips 
over and brings the right-hand compartment, R', into 
the loading position, the partial vacuum being broken and 
the grain discharging itself through the flap door. It 
was found that some detent mechanism was desirable to 
prevent the box rocking with so small a load as might 
lead to its sticking half way, and also that with the 
> 
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PLAN. 
FIG. 5.—PLAN AND SECTION OF BARGE FOR MOVING GRAIN BETWEEN VESSELS 
AND STORAGE BINS BY VACUUII PROCESS. 


means of weighing and delivering the grain in the same 
condition as to dirt and dust as it arrived in the ship. 
Several methods were tried, including those employed in 
flour mills, etc., but with unsatisfactory results. In 
the course of the author’s experiments a glass vessel 
was used, so that the action of the machine under vari- 
ous conditions might be seen. The arrangement is shown 
in Fig. 3, where GG is the glass vessel, H a flexible pipe 
leading from the dusty material experimented upon, and 
terminating in the adjustable nozzle I. A pipe, K, leading 
to the exhauster, L a funnel with its rim fitted air-tight 
in the closed chamber M. When in operation the partial 
vacuum of, say, 10 ins. mercury, drew grain-laden air 
in through the pipe H, at a speed of about 35 ft. per 
second, imparting to the solid particles such momentum 
that they were projected across the gap between the noz- 
zle and the funnel into the comparatively still chamber 
M. But the air that had conveyed them was unable to 
penetrate or displace the somewhat denser air in the 
chamber M, so it is drawn off to the exhauster through 
the pipe K. No loss whatever could be discovered by 
the most careful weighing of a bushel of dusty barley 
before and after being passed through the apparatus. 
i 
| 
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Fig. 7.—Section Showing Transfer of Grain From Barge to 


Ship’s Hold. 


A loss of but %4-oz. was found in 14 lbs. of fine, light 
dust. This apparatus on a larger scale was therefore 
added to the machine and a by-pass provided by which 
the dirt deposited in the closed chamber could be re- 
turned to and mixed with the grain in the vacuum- 
chamber. More recently, however, the disadvantage of 
this procedure has been recognized, and instructions are 
often received to keep impurities separate, and deliver 
the grain in its improved condition, which in some in- 
stances is represented by an increased value of several 
shillings per quarter. 

The air-lock by which the grain discharges itself from 
the vacuum-chamber is shown in Fig. 4. It is a twin 
box, RR1, mounted to rock on the trunnion T. Its upper 
side is mechined to a segment of a circle with T as its 


‘ceuter, and on this surface each box has its own oblong 


port for the admission of the grain. At the lower end of 
each box is an outlet closed at times by the flap-door 
S. To the lower end of the vacuum-chamber, V, is fixed 
a cast-iron outlet machined to make a practically air- 
tight joint with the segmental part of the rocking-box. 


The outlet from the vacuum-chamber has one oblong port 


corresponding with that in either box. With the box in 
the pcsition shown in Fig. 4, the left-hand compartment, 
R, is under the same pressure as the vacuum-chamber, 
from which it would be receiving grain, while the outlet 


‘height to allow the grain to flow into the ship’s hold by 


gravity, or it may be temporarily placed over the ship’s 
hatch, or, preferably, in the case of ocean-going vessels, 
the arrangement shown by Fig. 7 may be adopted. In it 
the vacuum-chamber is placed as low as it conveniently 
can be on board the elevator-barge, and the oscillating 
air-lock is enclosed, and discharges its contents into the 
chamber O, to which air under pressure is admitted 


vacuum-chamber under vacuum and the box filled with 
air nder atmospheric conditions, the downward stream of 
grain through the port was retarded by the upward pres- 
sure of the expanding air which the box contained. To 
meet these difficulties the two auxiliary ports, YY’, were 
added to the outlet and by means of a by-pass are kept 
under the same vacuum as the chamber V. Trigger-gear, 
U, was also fitted to each end of the rocking box to allow 
the loading-compartment to make a first stage of its 
movement unrestrained, and in doing so to bring the port 
of the compartment that has emptied itself into connec- 
tion with the auxiliary port Y, its air being reduced to 
the same state as that in the vacuum-chamber. The load- 
ing continues until the weight in the box is sufficient to 
pull off its trigger; when the second stage of its move- 
ment is completed the flap-door opens and the other box 
is brought to its loading position and the operation re- 
peated. The jockey-weights on the trigger steelyards 
are adjustable to approximately conform with any re- 
quired weight of a box load of grain. 

The machine as in use at Millwall Docks is shown in 
Figs. 5 and 6. To meet local requirements it is placed 
on a barge, the ‘‘Mark Lane,’”’ 170 ft. long by 18 ft. 6 
ins. wide. A horizontal compound surface-condensing en- 
gine, with steam cylinders 15 ins and 28 ins. in diameter, 
with 4-ft. stroke, is used for exhausting. Each piston 
rod is continued through the back end of its cylinder and 
connected direct to two air-exhausting pumps 388 ins. in 
diameter. On the deck there are six sets of apparatus, 
each with its yacuum-chamber, its suction-hose for con- 
veying the grain from the ship, and its rocking air-lock 
through which the grain discharges itself into an open 
hopper, and whence it is weighed and delivered either 
loose or in sacks. The capacity of such a machine is 
proportional to the power of the exhausters. The ‘Mark 
Lane’”’ can transfer wheat from a ship to a barge at the 
rate of 90 tons per hour. The ‘‘Baltic,’’ a similar machine 
now at work at the Royal Albert Dock, has steam cy- 
linders 22 ins. and 40 ins. in diameter, and has lifted 180 
tons per hour, 

The amount of steam power employed to elevate a 
given quantity of grain is greater with this than with 
the ordinary elevating machinery, but the pneumatic pro- 
cess removes satisfactorily the objections already re- 
ferred to, and possesses many advantages over the or- 
dinary elevator. Its suction-pipes are taken to the grain 
wherever it may be, even in the bunkers and cupboards, 
and the trimming of grain on board ship is thus almost 
entirely obviated. By means of convenient suspended 
tackle, one attendant only can easily manage a suction- 
pipe lifting 30 tons or 40 tons per hour. As the convey- 
ing-pipe also occupies so small a part of the hatchway, 
other goods may be simultaneously unloaded by cranes 
or other tackle. During wet weather the hatchways are 
covered, room being left only for the pipe, the receiving- 
barge is protected by an awning, and the discharge pro- 
ceed; uninterruptedly. No grain is spilt during the pro- 
cess, for it is conveyed within closed conduits from the 
ship’s hold to the barge. The dangers attending the use 
of ordinary hoisting-gear are avoided, and the discharge 
of a cargo may be commenced within a few minutes of 
its arrival alongside the machine. The total cost of dis- 
charge, including labor, coals, wear and tear, and other 
charges, is considerably less by this than by any other 
existing method. 

Machinery of this kind is as applicable to loading as 
to discharging cargoes. The loading may be effected 
either by raising the vacuum-chamber to a_ sufficient 


FIG. 6.—CROSS-SECTION SHOWING BARGE TRANSFERRING 
GRAIN FRO A SHIP’S HOLD TO BARGES ALONGSIDE. 


through the pipe N, and the grain is expelled through the 
pipe P into the ship’s hold. A great advantage of this ar- 
rangement is that the grain is not simply dropped down 
the hatchway, but is carried by the pipe to any part of 
the ship, and there deposited quietly without trimming. 
Where it is required to weigh the grain during the oper- 
ation of shipment, weighing machinery is inserted be- 
tween the vacuum-chamber and the chamber O, and a 
second air-lock employed. There are other adaptations 


Fig. 8.—Flexible Steel Suction Pipe for Handling Grain. 


and combinations of the process for lifting and convey- 
ing any grain-like material afloat or on shore, and for 
transfer direct between ships and granaries. Steam- 
barges fitted with tanks to accommodate 800 tons or 1,000 
tons of grain may empty themselves by air-pressure pro- 
duced by their own propelling-engines. The limits of the 
capabilities of this process have not yet been reached, but 
wheat has been transmitted 800 ft., including a lift of 
80 ft. 

The beneficial effects upon grain worked by the pneu- 
matic process arise chiefly from the areating and bright- 
ening of the grain in passing through the pipes; but, in 
addition to this, the flow of exhaust air may be arranged, 
when required, to carry off much of the light husk and 
dust. This process has proved so successful that, over 
and above the ordinary operation of discharging cargoes, 
merchants often send their grain to the ‘‘Mark Lane’’ to 
be passed through it. The consequent increase in the 
value of the grain undergoing this process is consider- 
able. 

Great difficulty existed in obtaining flexible pipes to 
withstand the wear and tear of the grain passing so rap- 
idly through them. Ordinary suction-hose with embedded 
steel-wire, lined with a composition of rubber, used as 
stencil masks in the sand-blast process, was the best ob- 
tajnable, but was soon worn through. It was, however, 
found that satisfactory results could be obtained from 
rigid steel pipes. The author thereupon adopted the com- 
bination shown by Fig. 8, in which a number of truncated 
cones of plate steel are strung together by external tapes 
in such a way that the smaller end of one cone enters 
about %4 in. into the larger end of the next. The steel 
rings resist wear by friction of the grain, and, being en- 
veloped by ordinary rubber hose, are perfectly air-tight. 
The combination is so flexible that a 6-ft. length, 8 ins. 
diameter, may be bent through 90°. These have now 


been some time in use, and answer the purpose admir- 
ably. 
—l 


THE GOLD MINES OF NORTH CAROLINA. 
By Maxwell J. Gorman.* 
The gold-bearing formations of North Carolina 
include nearly one-half its entire area. The pro- 


ductive portion of this area which has been 
worked, either commercially or experimentally, 


*Special correspondent of Engineering News, Raleigh, 
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will not exceed 10,000 sq. miles; and while there 
are more than 350 localities which have been 
worked for gold, most of them prior to the war, 
and where work has not been resumed since, there 
are at present relatively few mines in operation. 

Just when gold mining was first undertaken in 
North Carolina is not definitely known, but there 
are traditions that the auriferous character of the 
section was known prior to the Revolution. 

The Oliver Mine, in Cabarrus county, and the 
Parker Mine, in Cherokee county, are two of the 
mines in the state which it is reasonably certain 
were “worked” before that period, the latter being 
said to have been ‘operated’? by the Cherokee In- 
dians long prior to the advent of white settlers 
in that section of the country. The Brewer Mine, 
in Chesterfield county, S. C., is another “old-timer”’ 
which is known io have been worked in some 
manner before the first period of which we have 
authentic record. 

In the year 1799, a 17-lb. gold nugget was found 
on the Reed plantation in Cabarrus county, where 
since that date hundreds of pounds of gold in nug- 
gets have been taken from time to time, one nug- 
get valued at $7,000 having been found and sold 
during the past summer. One of the nuggets 
found some years ago was assayed as containing 
$18,000 worth of gold. 


Within 25 years after, or about 1828, 
gold mining on an _ extensive scale was 
being prosecuted at various points along 


the entire Appalachian slope, from Virginia to 
Alabama. The placers and similar deposits were 
first worked, then the gossan outcrops of 
the veins, where crude appliances and 
little skill were necessary to effect profitable re- 
sults. These easily-worked stores were about ex- 
hausted, apparently, about the time that the Cal- 
ifornia gold excitement struck the country, and 
nearly all the miners of this section emigrated to 
the Pacific coast. 3 

The mining industry had not fully recovered 
from the retarding influences of that exodus when 
the Civil War broke out and put an end to it all 
for the time being and for many years afterwards. 
In fact, not until within the last year or two has 
there been real evidence of a resumption of gold 
mining in North Carolina on an extensive scale, 
although there have been spasmodic attempts; 
but now the indications all point to a genuine, 
healthy growth of the industry. 

So far as we have record, the total value of the 
precious metals produced up to date, by the mines 
of North Carolina, amount to $11,817,990. Of this 
amount $11,754,369 was gold and $63,620 was 
silver. It is known, however, that this amount 
is not nearly the whole output of the gold mines 
of this state—it is more likely to represent less 
than one-half the true amount. It is known that 
great quantities of the products of the mines were 
for years exported directly by foreign companies 
having headquarters abroad. It would be more 
nearly correct, geologists here and others in a po- 
sition to know tell me, to say that the gold mines 
of North Carolina have turned out at least $25,- 
000,000 worth of the precious stuff, and the late 
Prof. W. C. Kerr, who for many years was the 
State Geologist, frequently stated, that in his 
opinion there was, ten years ago, at least $100,- 
000,000 of gold in the rocks of western North 
Carolina capable of being profitably mined. 

The North Carolina gold is particularly pure and 
beautiful in color, and there has always existed 
an active demand on the part of native and other 
jewelers for North Carolina gold in the manufac- 
ture of costly jewelry, in preference to that mined 
elsewhere. 

There are so many gold ‘‘mines”’ in North Car- 
olina that it is impossible here to do more than 
barely describe a few of the most important and 
promising. 

The writer is under many obligations to the 
State Geologist, Prof. Joseph A. Holmes, for the 
use of valuable material secured from him and his 
office—the gold mining interests of the state hav- 
ing this year commanded a large portion of his 
time. 


Brown Mountain Mine, Burke County, 


This mine is located about 12 miles north of 
Morganton, N. C., on Caney Branch. The mine 
epenings are merely prospects, and consist of two 


shafts 20 and 25 ft. deep and one small open 
cut. Shaft No. 2, according to an assay of a 
sample taken therefrom, shows $15.42 per ton— 
gold, $12.40; silver, $3.02. This sample was fur- 
nished to the State Geologist by the owner, Gen. 
R. F. Hoke, of Raleigh, President of the Char- 
lotte & Atlanta R. R. Professor Holmes states 
that a sample taken from the ore dump at the 
mouth of this shaft by his staff of surveyors this 
year showed only a trace of gold and 1 oz. of 
silver. The bed of Caney Branch was washed for 
gold in former years up to a point opposite the 
present shaft No 1, and yielded well. 


The Redding Mine, Randolph County. 


This is one of the most prominent and prom- 
ising mines in North Carolina. It is at this par- 
ticular time attracting much attention on ac- 
count of the operations going on there, and the 
valuable finds which have been made. 

A friend of the writer, who visited this mine 
within a month, describes it as follows: 


The Redding Mine is about a mile from the railway 
station at Cedar Falls: It was owned for years by Peter 
Julian, and during his lifetime was extensively worked 
for surface gold. Mr. Julian’s books show that these 
mines took out over $75,000 in gold with the crudest kind 
of hand-rockers. No attempt at shaft mining was made 
until recently, when Mr. J. W. Lindow bonded this prop- 
erty and placed Mr. Harry Doub, a practical miner, in 
charge, and he is now sinking three shafts. Two of these 
shafts have only been sunk 10 or 15 ft. deep. One shaft, 
however, has been sunk 25 ft., and as far as has been 
reached, the ore is exceedingly rich. The other two, 
while not quite so rich, still show ore that will pay hand- 
somely. In mine No. 1 a vein of gold was found near 
the surface that will mill from $1,000 to $2,000 per ton. 
This ore grows richer as the shaft sinks deeper. A num- 
ber of very pretty nuggets have been found in the Red- 
ding, one of which weighed 23 pennyweights, the others 
ranging from 1 to 10 pennyweights. Mr. Lindow is hay- 
ing the shaft sunk deep enough to thoroughly test the 
ore. If this test proves as satisfactory as it has so far, 
steps will be taken to mine it on a large scale. An em- 
inent mineralogist has examined this property and will 
make his report soon. 


Cabarrus and Mecklenburg County Mines. 

These are two of the principal gold-bearing 
counties of North Carolina, and there are nearly 
one hundred mines in each county which have 
been profitably worked at some time. Few of 
them are in operation now, not exceeding a dozen. 
At the Goodman Mine, in No. 6 township, Cabar- 
rus county, work has just been resumed on a 
small scale. The old Goodman Mine was pur- 
chased in July last by a syndicate, and on Aug. 12 
the few men put to work at first ‘‘struck it rich.’ 
Within two days, so the writer is informed, several 
thousand dollars’ worth of gold, in ore and nug- 
gets, were taken out. The vein is said to be the 
richest ever struck in Cabarrus county. 

The value of some of the ‘‘old mines” of this 
state is something deserving special attention. 
Most of them when they were worked before—or 
rather ‘“‘scraped over’ by the crude appliances of 
the early days of mining—were by no means ex- 
hausted when work on them was abandoned. 
With the improved machinery of to-day many of 
these old mines could be made to pay even bet- 
ter than they did when first opened. 

The Reed Mine in Cabarrus county is located ten 
miles southeast of Concord (the county seat). 
The first nugget discovered at this mine was in 
1799. It weighed 17 lbs... Four years later an- 
other nugget was found, weighing 28 lbs, which is 
said to have been the largest ever found east of 
the Rocky Mountains. Regular work on this mine 
began about 1804 and was prosecuted for a period 
of about 40 years, during which time the mine 
yielded large quantities of gold—the proportion 
of large nuggets (which are still being found oc- 
casionally) not being equalled on this side of the 
continent, according to the State Geologist. "he 
main shaft is 120 ft. deep. The mine was operated 
in a fitful way from 1881 to 1887, when regular 
work was discontinued. In 1895, some prospecting 
was done and the mine has been developed some 
since. The old shaft has been opened and retim- 
bered, and several openings have been made for 
placer. work. A shaft has been sunk near the 
western limit of the property which has opened up 
a large body of low-grade ore that assays at $7.50 
per ton in free gold, and $11.55 per ton of gold 
and sulphurets. Preparations are being made for 
active mining on a larger scale, the property hav- 
ing changed hands recently. 

The Rocky River Mine is situated ten miles 
southeast from Concord. The last work at this 
mine was done in the summer of 1895 by Mr. 


Wayne Darlington, M. E., who prospected the 
property for some Philadelphia capitalists. Assays 
of the ore from this mine show $6 to $68 of 
precious metals per ton. 

The Gold Hill Group of Mines. 


These are chiefly in Rowan county. The village 
of Gold Hill is about 15 miles southeast of Salis- 


bury, where the large shops of the Southern Rail- | 


way system have just been erected. 

The group comprises several mines located in a 
belt of auriferous schists, about 14% miles long and 
2% of a mile wide. None of them are now in oper- 
ation. There are ten or twelve well-defined veins 
in the district. 

The Randolph vein, on the northwestern edge, 


has been worked for a distance of 1,500 ft. and to ~ 


a depth of 750 feet. The ore chimneys or shoots 
are very marked and are three in number, and ex- 
tend to the lowest depths to which the mine has 
been worked. In 1856 (when the depth of this mine 
was 410 ft.) the thickness of the ore body was 
stated by Emmons to be from 6 ins. to 4 ft., and in 
one part 7 ft. 

The Hunnicutt (one of the veins alluded to 
above) has yielded $101,665, of which account has 
been kept. Another, the Troutman, has yielded 
over $400,000, and has been worked to a depth of 
over 100 ft. The McMakin was worked to 180 ft. 
with profitable results, two of the assays in 1894 
and 1895 showing silver, per ton, $317.95 and 
$646.50. The whole of the Gold Hill mines pro- 
duced over $2,000,000 up to 1856, according to 
Professor Emons, in a report made some years 
ago. Up to 1874 the Gold Hill mines had pro- 
duced an aggregate of $3,000,000 worth of free 
gold, which has been extracted from the ores, and 
which represents but 20 to 33% of the assay value 
of the ores. 

The mode of extraction, until 1881, when a 20- 
stamp mill was erected, was by Chilean mills and 
rockers entirely. The last regular operations car- 
ried on by the New Gold Hill Mining Co. was in 
1893 by Mr. Richard Eames and associates, when 
ores from the Barnhardt vein were worked in a 10- 
stamp mill near the mine, 

Since that time work has been irregularly con- 
ducted, mostly by ‘‘tributers,’’ who mill the de- 
composed material from the old dumps of the 
Barnhardt mill. 

Although the Gold Hill ores are sulphuretted, no 
treatment other than that of simple amalgamation 
has been attempted, so far, although chlorination 
has been advised. 

State Geologist Holmes states that there are 
probably still good ore bodies in these mines, and 
that certainly a careful examination is warranted. 
Improvements in the metallurgical treatment are 
advised, viz.: concentration of the sulphurets, 
after battery amalgamation, and subsequent treat- 
ment by a chlorination, cyanide or smelting pro- 
cess. 

Some of the other mines in Cabarrus county can 
only be named as follows: The Mauney, 114 miles 
from Gold Hill, which has assayed ores at $2 to 
$6 per ton; the Rocky River (10 miles from Con- 
cord), whose ores have assayed at from $3.17 to 
$64.59 in gold and $1.04 to $3.66 in silver; the Buf- 
falo, pyritic, $3.50 gold per ton; and the Allen 
Furr, eleven miles from Concord, the ores of which 
have assayed at $7.75 to $51.70 per ton. 


The Sam Christian Mine. 


This. mine is in Montgomery county, 12 miles 
from Albemarle. It has been productive of re- 
markably fine and large gold nuggets. The gold is 
found in old “channels” in gravel of a thickness of 
from 1 to 3 ft., and deeply covered with soil. It 
is very rarely found in the shape of dust. The 
nuggets weigh from 5 to 1,000 pennyweights. 

In 1888, during 88 washing days 40 nuggets were 
found weighing 4,200 dwts. The method of work 
pursued at this mine consists of a removal of the 
soil resting on the gravel, followed by a very care- 
ful washing of the gravel in sluices and rockers. 
Where the overlay was very slight it was 
removed by simple digging, and in some 
cases it was washed away by hydraulic 
giants. The “harvest”? periods were uncer- 
tain. Sometimes a few days’ work, and 
often only a few hours’, would suffice to obtain 
very profitable rewards for months of almost un- 
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productive labor. The above-mentioned 40 nug- 
gets were obtained from 1,070 cu. ft. of gravel. 
This mine was operated also in 1893, and water 
was supplied from a pumping station on the Yad- 
kin River, about two miles distant, the water be- 
ing conveyed in 20-in. iron pipes. 
Other North Carolina Mines. 


The Rudisil Mine is one mile south of Charlotte. 
It is owned by Carson & Miller, of Charlotte, and 
preparations began a month or so ago to resume 
work. It will soon again be in active opera- 
tion. For many years this mine was op- 
erated with great success. The ore was car- 
ried in pockets in the slates and was the rich- 
est and most easily mined brown ore of the region 
at the surface and for a considerable depth. Ata 
depth of about 200 ft. the free gold largely disap- 
peared. The “middle shoal” or ore body to which 
this mine chiefly owed its fame, was 100 ft. long 
and in places 15 ft. thick, composed chiefly of 
compact iron pyrites. The ore was uniformly of 
high grade, entire shipments sometimes reaching 
$180 per ton. 

At the St. Catherine Mine, near the eastern end 
of the Rudsil lode, preparations to resume work 
are also being made. Mr. Obdyke, of New York, 
is the owner, and the mine is in charge of Mr. G. 
W. Pitcher, of Charlotte. This mine has been 
worked to a depth of 460 ft., but a large ore body 
is still to be removed between the 370 ft. level and 
the bottom. Assays of brown ores from this mine 
show $27 to over $100 per ton in brown ore, $52 to 
$73 per ton in first-class ore and $33 to $36 in sec- 
ond-class ore. Concentrates yield $40 to $185 per 
ton. ; 

In 1883 a 10-stamp mill was erected. The ores 
were first subjected to a preliminary cobbing, 
which separated out the massive pyrites and lean 
ore, the latter going to the stamp mill. The free 
gold was caught in the battery and on the plates 
in the customary mode of amalgamation, and the 
tailings led directly to Frue Vanners, where the 
product was concentrated. The cabbed pyrites 
and concentrates were shipped north and else- 
where for treatment. The last work at St. Cath- 
erine, of which the writer is aware, was in 1887. 
But, as intimated above, preparations are now be- 
ing made for a resumption of operations, and on a 
large and permanent scale. 

The work of drawing off the water from the St. 
Catherine began a month ago, and it will be put 
in shape for work as soon as practicable. The 
shaft is now 450 ft. deep. 

The deep mines of Montgomery county have 
been very prominent in the mining history of the 
state. The most important group is situated in 
the extreme northwestern corner of the county, 
in the vicinity of the village of Eldorado. 

The Russell Mine is about 3 miles north of El- 
dorado. It has been worked more extensively 
than any other, and has, therefore, allowed better 
opportunity for study. 

It is stated that the average ore, embracing 
the entire material from this cut, milled $2.27 per 
ton. There were some streaks, from 4 to Bett. 
wide, which went much higher (as high as 
$9.95), and still others where portions of the 
are were sa rich that it was carried out in 
powder kegs. A set of 17 assays show gold all 
the way from $2 per ton to $3382 per ton. A 
40-stamp mill in good condition is located on 
the property. Preparations are now in progress 
for the erection of a cyanide plant for the treat- 
ment of the ores. 

The Appalachian (or Coggins) Mine is situated 
in close proximity to Eldorado. It has large 
bodies of low-grade ore similar to those of the 
Russell, yet ores that are easily within the limits 
of profitable work. 

The depth of the last workings was 160 ft. A 
40-stamp mill stands on the property. Several 
assays of the ore show its variation to be sim- 
ilar to that of the Russell. 

The Trediwick Mine is 7 miles southeast of 
Charlotte. It has been prospected’ to a depth of 
80 ft., and for a length of 200 to 300 ft. The vein 
is 1 to 2 ft. wide, and carries a relatively large 
amount of copper minerals. 

The Ray Mine is situated 9 miles southeast of 
Charlotte, and is owned by the Baltimore & 
North Carolina Mining Co. There are five veins 
with an aggregate length of about four miles, 


The south vein has been worked to a depth of 
about 60 ft., and the Phifer Grove vein to a depth 
of 40 ft. The mine material from both was 
free-milling brown ore. The Ray Mine, which is 
the best known of them all, is entered by six 
shafts, the deepest being 250 ft. The ore seam is 
6 to 8 ins. thick and is filled with nearly compact 
sulphurets. Most of the ore down to the 120-ft. 
level has been stoped out. Assays show gold 
ranging $20 to $80 per ton. There are 360 acres 
in this property. 

The Surface Hill Mine, in Cedar Creek township, 
has long been known for its large yield of nuggets. 
It is quite certain that several thousand penny- 
weights must have come from the space of a few 
square feet. 

A considerable amount of brown ore of good ap- 
pearance, carrying copper sulphurets, has been 
mined in the process of hunting for nuggets, but 
as an ore it is of little value, despite its fine ap- 
pearance. Assays show but $2 to $3 per ton. 


Some Minor Mines. 


The Stephen Wilson Mine is nine miles west of 
Charlotte. The property comprises 340 acres, and 
it is stated that ten well-defined veins have been 
located. Of these only two have been worked, 
namely, No. 2 and No. 8. No. 2 vein was en- 
tered by an underlay shaft to a depth (on the in- 
cline) of 400 ft., and four levels run. The ores 
carry iron and copper pyrites. Some very rich 
ores have been mined, showing assays of $25 to 
$345 per ton. 

The Todd Mine is situated five miles northwest 
of Charlotte. It has been penetrated to a depth 
of 80 ft. Some exploratory work was done at this 
mine in 1886, and a 10-stamp mill erected. 

The Black Mine, ten miles east of Charlotte, has 
a small, but very rich vein of brown ore, of which 
assays show values from $50 to $236. 

The Copper Knob (or Gap Creek) Mine is sit- 
uated in the southern part of Ashe county. A 
shaft was sunk to a depth of 60 ft. with satisfac- 
tory results, and subsequently deepened (as re- 
ported) to 140 ft. At this stage the mine became 
the prey of a company of speculators. The con- 
current testimony of many persons cognizant of 
the last work is that the resources of the mine 
continued good as far as the explorations extend- 
ed. Assays show $10 to $123 per ton of precious 
metals. 

In the region west of the Blue Ridge are seve 
eral gold mining localities, some of which have 
attracted attention, and have been the site of 
more or less productive work. 

South Carolina Gold Mines. 


There are quite a number of valuable and 
profitably worked gold mines in South Carolina, 
but this article will deal with only two of them, 
located in the two counties of Chesterfield and 
Lancaster. 

The largest and probably the best known of 
these mines is the Haille, located three miles from 
Kershaw. This mine has been in profitable opera- 
tion for a number of years. It is now owned by a 
company of which Mr. G. H. Seeley, of New York, 
is president; Mr. A. T. Cross, of New York, is 
secretary and treasurer, and Mr. A. Thies, gen- 
eral manager. 

The chlorination process is used and the mine 
is equipped with modern machinery, costing over 
$50,000. The Haile is the largest gold mine in 
operation east of the Rocky Mountains. 

About 150 miners are regularly employed, all 
negroes except the foremen. The exact figures are 
not obtainable, but the report is that the monthly 
product of this mine is from $7,000 to $20,000, the 
annual product therefore being somewhere be- 
tween $100,000 and $200,000. The labor employed 
is cheap—much cheaper than that employed in 
western mines—and the profits of the company 
therefore relatively much greater than those work- 
ing western mining property. : 

The Brewer Mine, in Chesterfield county, is 
operated now by the De Soto Mining Co. The 
chief owners are the widow of the late Senator 
Hearst, of California, and Mr. E. Motz, the latter 
being the superintendent and general manager of 
the company. The president of the company is 
also a New Yorker, Mr. Irwin C. Stump, as is also 
the secretary and treasurer, Mr. H. B. Parsons. 
Cc. A. Clark, of San Francisco, is vice-president. 
The Brewer Mine is equipped with mod- 
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ern machinery, which at present has a 
capacity of 200 tons of ore per 24 hours. 
The ore averages $3 of gold per ton. 


It is the intention to enlarge the capacity of the 
plant to 2,000 tons per day. The supply of gold- 
producing ore is said to be almost inexhaustible. 
The ore body now being worked is 2,500 ft. wide 
and 1144 miles long. The open shaft is 500 ft. in 
diameter and 200 ft. deep, and the tunnel leading 
into the mine is 475 ft. long. This mine also uses 
the chlorination process. 
EE 
VALVE BOX AND CAPSTONE USED ON THE WATER. 
WORKS OF SYRACUSE, N. Y. 

The valve boxes and capstones for the same, 
used on the Syracuse water-works in 1895, are 
shown in detail by the accompanying illustrations. 
Two classes of valve boxes were used, different 
only in the size of their lower portions, as shown. 
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Fig. 1.—Details of Valve Boxes Used at Syracuse, N. Y. 


The valve boxes were made by the Jackson & 
Woodin Mfg. Co., of Berwick, Pa., after the de- 
sign furnished by the Syracuse Water Board, as 
shown herewith, and the contractor for the cap- 
stones was Mr. John Crabtree, of Syracuse. The 
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Section B-B 
Fig. 2.—Capstones for Valve Boxes at Syracuse, N. Y. 
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caps are of limestone. We are indebted to Mr. W. 
R. Hill, M. Am. Soc. C. E., Chief Engineer of the 
Syracuse Water Board, for the information and 
illustrations given. 
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Irrigation enterprise in the west will receive 
a new impulse in view of the decision of the U. 
S. Supreme Court, outlined in our news columns, 
upholding the constitutionality of the Wright Ir- 
rigation District Law. Although this was a Cali- 
fornia statute similar ones had been passed by a 
number of other states, and doubtless other West- 
ern commonwealths will be encouraged by this 
decision to take the same step. Briefly, these acts 
give land-owners corporate powers under which 
money may be raised, and irrigation works 
built at the general public expense, instead of 
requiring the land-owners to buy water from irri- 
gation companies, or to form themselves into 
such private corporations. A large number of ir- 
rigation districts have been formed in California, 
millions! of dollars of bonds issued, millions more 
voted, and many irrigation works of magnitude 
have been carried out under the Wright law. The 
districts have been harried from the start by lit- 
igation, but the California State courts have in- 
variably, if we are correctly informed, upheld the 
Wright law. Nevertheless, the legal opposition 
has had a depressing effect on the district bonds, 
and the depression has doubtless been increased 
by bringing to bear all possible means to dis- 
credit the securities in question. In addition to 
this, the districts were largely experimental at 
the start, and probably the best engineering and 
legal advice were not secured at the inception of 
some of the districts. The importance of the best 
possible legal and engineering advice has been 
more fully realized of late, at least by some of the 
organizations, and accordingly many of the dis- 
tricts have employed the most eminent engineers 
and lawyers of California to report on their dis- 
tricts. These reports have been handsomely 
printed, and doubtless have aided greatly in es- 
tablishing confidence in the several enterprises 
among financial men and others. 

Outside of California, irrigation districts have 
not made so great progress, or certainly have not 
come nearly so prominently to public notice. The 
other states have followed where California led, 
and many have been slow about doing so, in 
some cases with good reason, it may be assumed. 
Recently, all, or nearly all, enterprise of this sort 
has been at a halt, awaiting the decision which 
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has just been made. Now that the U. S. Supreme 
Court has so firmly sustained what the California 
courts vigorously and continuously upheld for 
many years, irrigation enterprise may be ex- 
pected to take new life; bonds will be sold read- 
ily and much irrigation work may be expected. 
While the legal questions have been in suspense, 
the practical questions of operating the districts 
and their works have doubtless been satisfactorily 
answered, in very many cases, the economical de- 
velopment, distribution and application of water 
to crops has been advanced and the people of 
many new sections have come to appreciate the 
advantages, and often the necessity of providing 
an artificial water supply. At the same time, the 
small farm idea, for many products, has developed. 
Altogether the future of irrigation seems to be 
much brightened by the decision. Some of the ir- 
rigation companies may not be pleased by it, but 
many will find increased markets for their water 
in bulk, districts buying their whole supply from 
a company, as is already practiced, thus reliev- 
ing the companies from many petty details and 
conflicts seemingly inherent to the distribution of 
water by corporations. At the same time, not all 
sections will adopt the district system, even if 
they might, and the general stimulus given to 
irrigation will, in such sections, be wholly to the 
benefit of the companies. 
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We print on another page of this issue an in- 
teresting account of the present status of gold 
mining in North Carolina. There is no doubt that 
gold exists in the Appalachian range in various 
parts of the Carolinas, Alabama and Georgia, and 
it is possible that these states may yet fig- 
ure largely as producers of precious metals. In 
a recent issue of the ‘““New York Financier,” a cor- 
respondent calls attention to the fact that the 
mines of the Rand district in South Africa, the 
most profitable in the world, produce low-grade 
ores almost entirely, yielding only $2.50 to $20 per 
ton, and require treating by the cyanide process, 
or chlorination, and continues: 


In Georgia and Alabama there are miles and miles of 
veins carrying free gold from $2 to $20 per ton within 40 
ft. of the surface and as many more miles carrying the 
quartz that contain sulphurets and by assay show $10 to 
$75 per ton within 75 ft. of the surface. 

There are also large bodies of low grade ores in disin- 
tegrated or decomposed veins that are 10 to 40 ft. wide 


and show by assay $1 to $5 per ton within a few feet of 
the surface. 


It may seem that if the above showing were cor- 
rect, the future gold bonanzas of the world would 
be in the mountain regions of the Southern States; 
but the remarkable characteristic of the South 
African deposits is the uniformity witn which the 
gold is distributed through great masses of gold- 
bearing rock. Does this condition also exist in the 
gold mines and gold prospects of the South? If it 
does, and if an extensive system of sampling and 
assaying can establish this for any given mine, its 
value as a gold producer is beyond question. We 
have never seen, however, authentic testimony 
that this is the case. On the contrary, our infor- 
mation is that the gold bearing veins in the South- 
ern rocks are usually of small width, or if of large 
size carry paying ore in only a small part of their 
width. However, if large bodies of low-grade ore 
with average contents high enough to be profitable 
exist in the South in connection with any of the 
various prospects, the fact ought not to be dif- 
ficult to establish. 

We may remark in this connection that the 
gold deposits of the Southern States have been 
most thoroughly discussed in various papers read 
before the American Institute of Mining Engi- 
neers. We would advise any of our readers in- 
terested in the subject and desiring more infor- 
mation concerning it to consult the ‘“Transac- 
tions” of this society. 
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A remarkably fast train service now being reg- 
ularly made on the Great Western Ry., of Eng- 
land, is recorded in another column. The train 
runs from London to Exeter, 194 miles, without a 
stop, in a schedule time of 83 hours 45 mins., or at 
an average speed of 51.7 miles per hour for the 
entire run. Water is taken at the track tanks. 
The line has generally easy grades and curves, 
broken, however, at Bath and Bristol by sharp 
curves which have to be passed at reduced speed, 
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while there are some grades of 1.23 to 1.10%, each 

a mile long, and longer grades of 0.8 to 0.67%. The — 
weight of train, consisting of six corridor cars 
mounted on trucks, is about 413,600 Ibs. In our 
issue of Sept. 19, 1895, we discussed at some length ze 
the high-speed train records of English and 
American railways, and gave the details of the a 
make-up and schedules of some of these trains, — 
The most noted American train is undoubtedly the Re 

Empire State Express of the New York Central R, a 
R., which, with a load of about 377,000 Ibs. behind _ 

the tender, makes its daily run of 440 miles at the 

average speed of 50.76 miles per hour, or52.17miles 
per hour if stops are deducted. This train makes _ 
three stops, and the first division of its run, 143 _ 
miles, is passed in 165 minutes, or at the rate of — 

52.31 miles per hour. The railways running from _ 
London northward are those which have hitherto — 
done the most showy running in competitive rac- _ 
ing and in regular schedules, while the western ; 
and southern railways have for years had a bad 
reputation in this respect. The present remark- 
able service on the Great Western Ry., however, — 
seems to indicate that that line is returning to the + 
old aggressive position and high standing of its — 
early days. = 
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An interesting damage suit was decided in the 
Supreme Court in Brooklyn on Oct. 28, in which — 
the widow of a workman obtained a verdict for _ 
$6,000 against Levering & Garrigues, contractors 
for the new New York station of the New York 
and Brooklyn Bridge. The workman was a ; 
painter, and the scaffold upon which he was — 
working fell to the ground. The scaffold was sup- _ 
ported by two hooks from the eaves of the build- 
ing, and one of the hooks broke. It was proved © 
on the trial that the foreman of the painters asked 
the foreman of the structural work for some iron 
to make a hook, that the latter selected two tie 
rods, each about 5 ft. long, which had been used 
to tie the floor beams of the old structure; the 
painter’s foreman gave a sketch to the black- 
smith who made the hooks as directed. Neither 
of the foremen nor the blacksmith tested the iron, — 
but the blacksmith said he knew the iron was _ 
good because it stood the work he put on it while 
bending it at a red heat into the form of the hook. 
The completed hook also was not tested in any 
manner whatever, but the scaffold was hung with 
it one evening and the men went to work on the 
scaffold next morning, and within five minutes 
afterwards it fell, killing one man and seriously 
injuring another. It was proved that when the tie 
rods were put into the old structure, 12 or 14 years 
ago, they were obtained from reputable manu- 
facturers under rigid specifications and inspec- 
tion, but the fractures of the iron showed it to be 
extremely bad, so bad indeed that no testimony 
was offered to show that it was good; but only 
that it was presumably good on account of its 
source and on account of the blacksmith’s judg- 
ment upon it while he was working it. The whole 
case was a good illustration of how builders, fore- 
men, blacksmiths, painters, and in fact almost 
everyone have the universal habit of ‘taking 
things for granted’’ in regard to the strength of 
materials and of structures. Because the iron had 
been used in a building it was taken for granted 
that it was good iron originally and that it had 
not deteriorated during its 12 years of service; it 
was taken for granted that the shape and di- 
mensions of the hook were sufficient, although the 
shape was somewhat unusual; it was taken for 
granted that the blacksmith knew his business 
and would not burn the iron while working it; the 
blacksmith seems to have known nothing about 
making a cold bending test of the iron to deter- 
mine whether it was good or not, but assumed 
that if it stood bending hot it could not fail to be 
good. The boss painter took the completed hook 
as being all right, as a matter of course, and made — 
no attempt to test it, although he had ample op- i 
portunity, and the workmen, as workmen always ~ 
do, took the judgment of their foreman that tha 
scaffold was all right. If either of the two fore- 
men or the blacksmith had any suspicion as to 
the quality of the iron, their doubts could have 
been resolved by a cold bending test which they 
could have made in five minutes; but not one of 
them seems to have had any suspicion whatever. 
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The lesson of the accident is, do not ‘take things 
for granted,” but it will be heeded by but the few 
who happen to hear of such accidents. The great 
majority of foremen, blacksmiths and the public 
at large will continue to take things for granted 
as long as human nature is what it is. 

The incident is also an illustration of the risk 
which every large employer of labor runs of see- 
ing a good slice or the whole of his profits from 
a piece of work absorbed by damage suits on ac- 
count of accidents to employees. The law is clear 
that the employer of labor is charged with a re- 
sponsibility for the safety of his workmen; and 
motives of self-interest as well as motives of hu- 
manity impel toward the most careful provisions 
for their safety. In addition to this it is the prac- 
tise of most contractors and many manufacturers 
nowadays to carry insurance against losses of this 
class in some of the various casualty companies. 
ven the most painstaking vigilance cannot pre- 
vent occasional serious: accidents, and it is as 
wise to make provision against exceptional losses 
of this sort as it is to make a similar provision 
against losses by fire. 
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We commend this incident also to the few en- 


_ gineers who still hold to iron as a safer metal than 


steel for structural purposes. A hook which 
breaks off short under a static load is certainly 
pretty poor metal and will well match all the 
stories that are told of unaccountable failures of 
steel from “crystallization,” etc. Engineers are 
well agreed that structural steel of the present 
day is a safer material than the product now 
turned out from the puddling furnaces; but this 
occurrence illustrates the fact that more than a 
dozen years ago iron of very bad quality was also 
made and found its way into structures of such 
importance even as the Brooklyn Bridge terminal 


station. 


Louis Baldwin Howell, M. E., died in Chicago, 
Ill, Nov. 12. He graduated from the Sibley 
School of Cornell University in the class of 1895, 
and during his senior year was the managing 
editor of the “Sibley Journal of Mechanical En- 
gineering.” A short time after his graduation he 
became a member of the staff of Engineering 
News, but was obliged to resign his position in 
December, 1895, on account of an affliction of 
the lungs. The remainder of the winter he spent 
at Eddy, New Mexico, but the climate there did 
not effect the cure that was hoped, and the last 
months of his life were spent at his home in 
Chicago. 

Mr. Howell was a young man of remarkable 
abilities, and although a member of the staff of 
this journal for a few monthsonly, he proved him- 
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self possessed of talents that justified hopes of the 
highest success in his profession. During his stay 
in New Mexico he prepared articles for this 
journal, of which one on “The Thompson-Ryan 
Dynamo” was published in our issue of March 12, 
and another describing the extensive works of the 
Pecos Irrigation & Improvement Co., at Eddy, 
was published Sept. 17. 

By his attractive personal qualities and his ex- 
cellent character he won the friendship and 
esteem of all those with whom he was associated, 
and the news of his untimely death brings to all 
his many friends the sense of a personal loss. 
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A SURVEY OF A GREAT LAKES AND HUDSON RIVER 


SHIP CANAL. 

The position of this journal on the proposal to 
construct a ship-canal from the Great Lakes to 
the Atlantic Ocean is well known to our readers. 
We believe that the current estimates of the great 
profits and public benefits of such an enterprise 
are absolutely unreliable because the information 


is nowhere available from which accurate esti- 
mates can be made, either of the cost of the 
work or of the traffic which would use it. Fur- 
ther, none of the various advocates of the enter- 
prise have seemed to us to take a really broad 
and comprehensive view of all the conditions of 
the problem. The steady reduction in the cost of 
earrying bulk freight by rail, for example, seems 
to be persistently overlooked. 

Nevertheless, we appreciate the fact that a 
great number of people, including many promi- 
nent members of the engineering profession, are 
enthusiastic over the possibilities, or probabili- 
ties, as they consider them, of “a deep waterway 
from the Great Lakes to the Atlantic;” and be- 
cause the information available is so limited, it is 
as difficult to prove that their expectations can- 
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not be realized as it is for them to show that they 
are well grounded. Vague guesses are not engi- 
neering estimates; and before the ship-canal en- 
terprise will deserve to receive the support of 
either private or public capital on the one hand, 
or to be definitely laid on the shelf on the other, 
the actual facts concerning the enterprise ought 
to be ascertained and made public. 

The most important part of any such investiga- 
tion, it appears to us, is the ascertaining of the 
traffic which a ship-canal over any of the various 
routes could secure. It ought to be first known 
with some accuracy what benefits will result 
from a proposed work before the actual planning 
and estimating of its cost should proceed very 
far. In this ship-canal scheme, however, there 
is a noticeable tendency on the part of.its pro- 
motors to gloss over with glittering generalities 
this part of the investigation, and devote atten- 
tion solely to the engineering questions respecting 
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the most available route and the cost of the 
work. 

Information in this field also, however, is exceed- 
ingly meager. No survey that is worthy of the 
name has ever been made of any of the proposed 
deep waterway routes, and the estimates of cost, 
therefore, have been more or less of the character 
of guesses. In the last annual report of the State 
Engineer of New York, however, we find a report 
by Mr. Albert J. Himes, Assoc. M. Am. Soc. C. E., 
Resident Engineer on the Eastern Division of the 
New York State Canals, of a “hasty reconnois- 
ance’ made by him for a 20-ft. deep waterway 
from Lake Ontario to the Hudson River. As no 
special fund was available for the work, it was 
done “in such odd moments as could be snatched 
from ‘the routine work of the division.” The 
data was obtained largely from papers in the Am. 
Soc. C. E. Transactions, the files of State Engi- 
neer reports, the maps of the Geological Survey, 
and other published matter, supplemented by 
cross-sections taken with the stadia. It is mani- 
fest that data secured in such hasty manner are 
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hardly a safe reliance on which to base final 
opinions concerning an $80,000,000 enterprise. 
Nevertheless Mr. Himes’ survey does offer some- 
thing tangible in the place of the previous lack 
of knowledge, and we have, therefore, thought 
it worth while to present his principal facts and 
discuss his results in this place. 

It is fair to say at the outset that Mr. Himes 
disclaims any great accuracy for his estimates, 
and states that they must be considered as pre- 
liminary, and as only valuable as a means of de- 
termining the advisability of making a complete 
instrumental survey, when the necessities of 
canal improvement require such a radical change 
in the present canal system as is here contem- 
plated. 

The proposed location is between Troy, on the 
River Hudson, and Oswego, on Lake Ontario, a 
distance of 182% miles. The plan contemplates 
slack-water navigation of the Mohawk River by 
dams and locks to Rome, and the utilization of 
Oneida Lake and the Oswego River, on the gen- 
eral route suggested by the late State Engineer 
Elnathan Sweet, in his paper presented to the 
American Society of Civil Engineers in 1884. The 
estimates cover a canal 100 ft. wide on the bot- 
tom and 20 ft. deep, with locks 450 ft. by 60 ft. 
The proposed maximum lift of a common lock 
is 27 ft.; a lift seemingly warranted by the locks 
at Sault Ste. Marie and other points. 

Concerning the important question of water 
supply to the summit-level, the estimates are 
based upon the emptying of each lock every 30 
minutes, with evaporation and leakage duly con- 
sidered. The required maximum amount, on this 
basis, would be 36,000 cu. ft. per minute; and of 
this the present 838,000 cu. ft. per minute on the 
summit-level of the Erie canal would be available 
for the new canal. As this is mostly stored 
water, it would be independent of the rainfall 
during the navigation season. To supplement the 
available supply, there is a drainage area above 
the proposed summit-level of 1,972 sq. miles, which 
Mr. Himes believes can be depended upon for a 
flow of 27,240 cu. ft. per minute, which, added to 
the present supply would be equivalent to 60,240 
cu, ft. per minute. Oneida Lake would also beused 
as a storage reservoir to a 10-ft. depth; and as 
this lake has an area of 81 sq. miles, and allowing 
1 ft. for evaporation, the remaining 9 ft. 
would furnish a flow of about 67,000 cu. ft. per 
minute continuously for seven months, Mr. 
Himes thus deems the sufficiency of a summit- 
level water supply as absolutely unquestionable. 

In the matter of excavation the ultimate cost 
will depend largely upon the character of the 
material encountered, and in this’ connection 
Mr. Himes notes that by the conditions imposed 
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he was compelled to depend upon surface indi- 
cations alone. The most serious cutting is in the 
summit between Little Falls, on the Mohawk, and 
Oneida Lake, a distance of about 45 miles. The 
contents of this cut is estimated at 80,000,000 cu. 
yds. of earth at 25 cts. per cu. yd.; but Mr. Himes 
says that while this price on the Chicago drain- 
age canal covered the handling of some very hard 
material, if the material actually found here were 
rock, the cost of its removal would be prohibi- 
tory. After discussing the dams required on the 
Mohawk and Oswego Rivers, the nature of the 
locks and the question of land damages, the fol- 
lowing estimate is submitted for the total cost 
of an enlarged canal between Troy and Oswego: 


86,519,000 cu. yds. earth excavation, at 25 cts..$21,629,750 
8,873,000 ‘ ‘* rock excavation, at $1.00.. 3,873,000 
18 dams, average cost $376,278 .........ceeee 6,773,000 
518 vertical ft. locks at $40,000 per vertical ft. 20,720,000 
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Mr. Himes sums up the merits of the proposed 
scheme as follows: By using slack-water navi- 
gation, there is deeper water at the lower end of 
each level, owing to the slope of the river bed, and 
out of 18214 miles of canal, 33.4 miles, or 18% 
of the whole, and including Oneida Lake, will 
have a depth of at least 25 ft., making navigation 
that much easier and safer, The width of the 
waterway is also greater than the typical canal 
sections for 78% of the entire distance, and the 
easier displacement of water will permit greater 
speed than in a narrow canal. New water powers 
of great value would be created; the removal of 
the present Hrie canal from cities and towns 
would result in great gain in property values, 
and the land abandoned by the old canal would 
be worth much money to the State, though this is 
not used to offset land damages in the estimate. 
The engineering problems, while great, are capa- 
ble of solution; and the chief difficulties in the 
way are the great cut through Rome, the control 
of the floods on the Mohawk and the operation of 
the proposed elevator locks. Mr. Himes deems 
his estimates rather above than below. the ac- 
tual cost of the work, and he believes that the re- 
sult of his investigations are favorable to the 
route and warrant a more exhaustive study. 

The most striking feature in the plan is the 
great summit-level cut, some 45 miles long, and 
averaging about 50 ft. in depth. Mr. Himes con- 
fesses that if this material were rock, its cost of 
excavation would be prohibitory. The possibility is 
suggested, however, that by using a higher sum- 
mit-level and more locks it would be possible to 
greatly reduce this excavation. It is true that 
doubts then arise concerning the sufficiency of 
the water supply for the summit-level, but Mr. 
Himes points out that inclines or elevators might 
be designed for transferring boats to the sum- 
mit-level which would use much less water than 
an ordinary canal lock. 

But a more important question respecting the 
Oswego route than that of mere quantities and 
cost is the fact that a 20-ft. waterway over this 
route would only furnish a part of the proposed 
connection between the Atlantic seaboard and the 
Great Lakes. To the estimated cost of this link 
in the line would have ta be added the deepening 
of the Hudson River for at least 30 miles, to se- 
cure a depth of 20 ft. of water, and also that of 
a 20-ft.. canal between Lakes Ontario and Erie 
overcoming a difference in level of 326 ft. Mr. L. 
E. Cooley, at the late Deep Waterways Conven- 
tion, estimated the cost of a new ship-canal, on 
the American side of the Niagara River, at $23,- 
(00,000. What the improvement of the Hudson 
River would cost for the 80 miles in question can 
not be definitely stated; but as a harbor has to 
be formed also at Oswego, the cost of which is 
not included in Mr. Hime’s estimate, it is safe to 
say that the 20-ft. waterway from Lake Erie to 
deep water in the Hudson River by way of Os- 
wego would cost not less than $125,000,000. 

This is 475,000,000 less than the sum which has 
been commonly named as the cost of a 20-ft. 
channel over the present line of the Erie canal; 
but it is to be remembered that this is a pure 
guess, so that the comparison must be taken only 
for what it is worth. 

We said at the outset that the economic ad- 
vantage of the canal was a far more important 
question than the matter of its cost. Mr. Hime’s 
report devotes one paragraph to this and we 
copy it verbatim as follows: 


In discussing the economy of building such a waterway, 
it would be well to consider the history of the Suez 
Canal. That canal cost in round numbers £20,000,000. 
To-day the profits of the canal have been so enormous 
that its stock is worth £80,000,000. But the traffic pass- 
ing through the Detroit River to-day is not only greater 
than any traffic that ever passed through the Suez Canal, 
but greater than the traffic passing through any other 
single channel in the whole world. This traffic is mainly 
domestic and is carried on almost wholly between Chica- 
go, Duluth and the upper lake ports on the one hand, 
and Cleveland, Buffalo and the lower lake ports on the 
other. Such being the present condition of traffic, what 
might we expect if the same waterway were extended to 
connect Albany, New York, Brooklyn, Jersey City and 
Philadelphia with Buffalo, Cleveland, Detroit, Milwaukee, 
Chicago and Duluth? We need not consider the possi- 
bility of trans-Atlantic shipments from Duluth, but only 
the extension of our domestic commerce. 

Turning now to the military aspect, it is idle to say that 
no war will ever come between this country and Can- 
ada, for the history of the world for all time is a suc- 
cession of peace and war of varying duration. We hope 
it may not come; but if it does come, and the vast com- 
merce and the wealth of the lake cities is unprotected, 
then may Heaven save us, our own hasty efforts cannot. 
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It appears to us that Mr. Himes is attempting 
a comparison between two things which are very 
dissimilar, The alternative to the use of the 
Suez canal is an ocean voyage around the conti- 
nent of Africa, The alternative to the use of any 
Great Lakes and Hudson ship-canal would be the 
use of some other one of several different routes 
almost and perhaps quite as economical as the 
proposed ship-canal, 

The railway lines to tile water are carrying 
freight cheaper every year, They have proved 
their ability to compete with the present Erie 
canal, and what is there to show that economies 
and improvements in railway engineering have 
come to an end? The Canadian waterway to the 
sea, by way of the St. Lawrence and Montreal, is 
being rapidly improved and is to be still further 
developed by the expenditure of large sums of 
money. Again, the class or type of vessel has 
yet to be devised which is adapted to a combined 
lake, canal and ocean service, if the voyage is to 
be made without breaking bulk. Barge transpor- 
tation, in tows on the present waterways, is also 
in the development stage, and there is good rea- 
son to believe that it may prove more economical 
than transportation by vessels of deeper draft. 

As for the “military” uses of a ship-canal across 
New York State,.on which Mr. Himes lays such 
stress, it reminds us of a story of a peaceable 
and law-abiding wolf, who barricaded his den 
when he went to sleep for fear a lamb who lived 
next door would come in during the night and 
eat him up. 

Seriously, in the highly improbable event of 
hostilities between Great Britain and the United 
States, land forces would occupy Canada and 
would permanently wreck the locks on the Cana- 
dian canals with a few well-placed charges of dy- 
namite, long before any of the lighter craft of the 
British Navy, which alone could ascend the 
canals, could reach this side of the ocean. 

It is fair to say, of course, that this aspect of 
the scheme was not properly within the scope of 
Mr. Himes’ work. His task was to examine the 
feasibility and cost of a ship-canal on the Oswego 
route, and it appears that with the means at his 
disposal he accomplished wonders. His work 
should be given careful consideration in 
weighing the merits of different deep-waterway 
routes to the seaboard, when it is settled that such 
a waterway is ‘‘worth while.” 
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LETTERS TO THE EDITOR. 


Thenard Movable Dam. 


Sir: In Executive Document No. 78, House of Repre- 
sentatives, 42d Congress, 2d Session, will be seen about 
the fullest presentation of movable dams to be found 
in print. The Thenard system is there illustrated and 
described. Yours truly, J. S. Walker. 

Engineer Office, U. 8. A., Nashville, Tenn., Nov. 9, 1896. 

(We do not know whether this document is on 
sale; but enquiry made of Mr. F. A. Crandall, 
Superintendent of Documents, Washington, D. 
C., will settle that point.—Ed.) 


Patents on Hydraulic Dredges. 


Sir: In your issue of Oct. 29, I notice a letter from the 
New York Dredging Co., by H. S. Wood, concerning a 
dredge that company is building for the Mississippi River 
Commission, in which there occurs the following: 

One special feature of the design is that it is so far 
different from all usual arrangements of suction dredges 
with mechanical excavators, as to be entirely outside of 
the principles claimed by A. B. Bowers as his invention. 

I thank Mr. Wood for this admission that ‘‘all usual ar- 
rangements of suction dredgers with mechanical excava- 
tors” are WITHIN “‘the principles claimed by A. B. Bow- 
ers as his invention,’’ or in other words, within the claims 
of the Bowers Letters-Patent. 

As I have twelve U. S. Letters-Patent containing in the 
aggregate 389 claims, it is perhaps not surprising that he 
should have failed to notice many of these as, for in- 
stance, among others bearing directly on the design re- 
ferred to, the 14th claim of Letters-Patent No. 411,183, 
which is as follows: 

14. In combination, a suction pipe and a rotary exca- 
vator secured to the mouth thereof, said excavator being 
provided with cutting edges or blades, and having its axis 
outide of and transverse to said pipe. 

Until the courts have thus limited this and other claims, 
it is a bold assertion that the design of the dredge re- 
ferred to ‘‘is outside of the principles claimed by A. B. 


- Bowers, as his invention.’’ 


Conceding that he may have inadvertently overlooked 
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the claim cited and many others, is it not strange, in view — 
of his connection with the pending litigation, that he — 
should also have overlooked the fact that Col. Von 
Schmidt, Williams and Bixler, the McNee Bros., the 
Golden State & Miners’ Iron Works, and others, have been 
for several years under perpetual injunction not to use 


claim 25 of my Letters-Patent No. 318,859, which reads — 


as follows: 


25. A discharge pipe consisting of a series of sections 
flexibly joined together and supported by floats, in com- 


bination with a dredger having a rotary excavator. =a 


Perhaps it may be of interest to note in this connection q 
that in settlement of various suits against infringers of — 
my patents I have acquired the entire right to the Angell, 
Lynch, Brown, Hobart (Atlas and Hercules), Letters-Pat- 


ent; and to the Von Schmidt Letters-Patent also, except — 


as to a one-half interest on the Pacific Coast and the right = 
to, I think, four other states—eighteen Letters-Patent be- 


sides my own; and that the Bowers Pacific Dredging Co., — 
of San Francisco, the Bowers Dredging Co., and the Bow- — 


ers Gulf Dredging Co., of Chicago, the Bowers Hydraulic _ 
Dredging Co., of Camden, N. J., and myself, also, are cr 


protected by all 30 of the Letters-Patent owned by me 
with their 450-odd claims, 
Respectfully yours, 


A. B. Bowers. 


Great Northern Hotel, Chicago, Nov. 13, 1896. Es 
P. S.—Sinee writing the above, Judge Hanford has 


granted a preliminary injunction against the New York 
Dredging Co., restraining it from infringement of my 
patents in the suit of Bowers and the Bowers Dredging 
Co. vs. The New York Dredging Co., in the U. S. Cir- 
cuit Court for the Western District of Washington, 
—A. B. B. 


Specifications for Water-Tube Boilers for the St. Louis — 


Water-Works. 


Sir: In answer to your editorial reply to my letter of 
the 7th inst., permit me to say that I adhere to my po- 
sition ‘‘that—within reasonable limits, of course—it is ab- 
solutely immaterial whether the bidder furnishes 1 or 
50 sq. ft. of heating or grate surface to do a given 
amount of work.’’ It is assumed, of course, that proper 
precautions will be taken to insure that the contractor 
must comply with the requirements of the specifications 
as to efficiency, capacity, dryness of steam, and smoke- 
lessness. 

You ask what my advice to a client would be in a case 
where two bidders, offering boilers ‘‘of identical construc- 
tion,’’ ask practically the same price, the one, however, 
giving nearly 50% more heating surface than the other. 

In a public letting by a municipality, the decision must 
be in favor of the lowest bidder, who complies with the 
specifications, the additional heating surface not being 
entitled to consideration. In the case of a private cor- 
poration, however, my recommendation would unques- 
tionably be in favor of the bidder furnishing the most 
heating surface, other considerations being equal. 

Your question, however, does not cover the point at 
issue. As a matter of fact no two water-tube boilers in 
the market are “‘indentical in construction.’’ Most of 
them differ widely, both in general design and in detail. 
It. is no more proper, therefore, to compare them solely 


_ on the basis of heating surface, than it would be to make 


a similar comparison between the old type of cylindrical 
boiler and the modern return tubular. Differences in de- 
sign and detail unquestionably affect the amount of work 
which can be Gone by a square foot of heating surface. 

Without entering into this controversy further, it 
would seem to a disinterested outsider that in the matter 
of proportioning heating surface to capacity, the different 
boiler-makers—at least those of long standing and ex- 
perience—should be credited with using ordinary good 
business judgment. It does not seem reasonable that 
one manufacturer could continue to sell his type of boiler 
year after year at a low rating of heating surface per 
horse-power without being sure of his ground; nor that 
another would continue to give a different type of boiler 
a greater allowance of heating surface unless he deemed 
it necessary to do so. The builders of boilers themselves 
should be, and I think usually are, very good judges of 
what can be done with their boilers. So many trials of 
capacity have been made, and they are so readily made 
now, that there can be no excuse for either ignorance or 
deception in this matter, 

If your question were asked me on the basis of boilers 
not “identical in construction’’—as would always be the 
case—I should study the differences, and endeaver to 
form a conclusion as to the value of a square foot of 
heating surface in each case. This would reduce the 
problem to one of relative ability to evaporate water, 
and on this I would base my recommendations. 

Very respectfully, 
William H. Bryan, 
M. Am. Soc. M. BH. 

St. Louis, Mo., Nov. 14, 1896. 

(Our question was intended to ‘‘cover the point 
at issue,” for we understood that the two boilers 
referred to were of identical design, viz.: the 
Heine and the O’Brien, but that they differed in 
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the amount of grate surface and heating surface 
offered by each as the equivalent of a horse- 
power. It would be unprofitable to continue the 
discussion further, for we see no probability that 
the differences of opinion between ourselves and 
Mr. Bryan can be reconciled. There are some 
new questions raised in Mr. Bryan’s present let- 
ter, however, on which we may comment. That 
boiler makers of long standing and experience use 
“ordinary good business judgment” may be con- 
ceeded. They sell boilers on the merits of their 
reputation, give good material and liberal pro- 
portions, and generally good satisfaction; and it 
is good “business judgment” to keep on selling 
poilers in just that way, with as little bother as 
possible concerning tests. But these same boiler 
makers are apt to be anything but good judges 
of what can be done with their boilers with dif- 
ferent kinds of fuel and under different condi- 
tions, or of how toburn different kinds of fuel under 
their boilers to obtain the best results. Examples 
of the prevailing ignorance among boiler makers 
of what they can do with their boilers must have 
frequently come under Mr. Bryan’s observation. 
In the case now under discussion, one maker of- 
fered 25% more grate surface and 48% more 
heating surface than the other; one or other of 
the bidders must have underrated or overrated 
the capacity of his boiler. In a former compe- 
tition for supplying -boilers to the St. Louis 
water-works the successful bidder failed to make 
good his guarantee, showing ignorance on his 
part as to what he could do with his boiler. If 
Mr. Bryan is able to form a conclusion as to the 
relative value of a square foot of heating surface 
in two different boilers by studying the differences 
of construction, we hope he will before long give 
the public his method of forming such a conclu- 
sion in the shape of a paper read before one of 
the engineering societies. We have no doubt such 
a paper would lead to a lively discussion, and 
pring out a variety of different opinions on the 
subject.—Ed.) 
a 


THE APPLICATION OF PHOTOGRAPHY TO SURVEYING. 


The first practical application of photography, on 
this continent, to the continuous survey of large 
areas, is due to the experiments and patient and 
intelligent work of Mr. E. Deville, Surveyor Gen- 
eral of Canada. This method of obtaining topo- 
graphical data was first suggested in 1850, by 
Col. Laussedat, of the French army; and later, 
German and Italian engineers continued his in- 
vestigations and elaborated upon his methods. But 
the system seems to have been entirely abandoned 
in France, and in Germany it is mainly used for 
making plans of buildings; but the Italians have 
instituted the Ordnance Photographic Survey, and 
under the able engineer M. Porro, they have vastly 
developed the system and have done some re- 
markable work. In America, Lieut. Henry A. 
Reid, U. S. A., has published an excellent work 
upon “Photography Applied to Surveying,” in 
which he gives the detailed history of the pro- 
cess and describes the instruments and methods 
employed. But the Canadians, alone on this con- 
tinent, have made a practical application of the 
System upon any extensive scale. 

Until a few years ago the land surveys of the 
Dominion Government were chiefly confined to the 
prairies of Manitoba and the Northwest Terri- 
tories, where the operations were simple and to- 
pographical features were scarce. But when these 
Surveys reached the Rocky Mountains the con- 
ditions changed; topography became well marked, 
and the old system of section lines became useless, 
if not impossible in application. Government 
administrations demanded a fairly accurate map 
and some means had to be devised for making 
this map rapidly and at a moderate cost. As the 
ordinary methods of topographical surveying were 
too slow and expensive, and as rapid surveys, 
based upon triangulation and sketches had been 
tried and proved ineffectual, photography was re- 
sorted to. 

The principle of the method employed and a 
Summary of work actually performed in the Do- 
minion is given by Mr. John S. Dennis, of Ottawa, 
Canada, in a paper read before the Denver meet- 
ing of the American Society of Irrigation Engi- 


neers. From this paper we make the following 
abstract: 
= 


“The method used is based upon the fact that 
a photograph taken with a suitable lens is a true 
perspective, in which the focal length is the dis- 
tance line. By drawing the horizon and principal 
lines all measurements usually taken on the 
ground can be obtained from the photograph. 
But there is this difference, that while the ordi- 
nary surveying instruments and methods restrict 
the surveyor to a few constructions, photography 
affords a great variety of processes by applying 
the inverse laws of perspective. Mr. Dennis does 
not enter into the detail of the methods used, and 
refers those interested to the work of Lieut. Reid; 
but he gives the results of the surveys thus made. 
Regular photographic surveys were commenced in 
1888, in the main range of the Rocky Mountains, 
near the Canadian Pacific Ry., and 250 square 
miles were covered in that year. From that time 
from 875 to 500 sq. miles were thus surveyed each 
year until the aggregate area covered, at the end 
of 1892, was 2,025 sq. miles. 

These surveys were all made by a party consist- 
ing of the topographer, one assistant, a packer 
and a laborer. It has now been established that 
500 sq. miles is about the limit of area which 
a party, travelling rapidly, can cover in one sea- 
son; though this area is, of course, affected by the 
general character of the ground; being largest in 
an open district with wide undulations. The to- 
pographer does not need more than a few minutes 
at each station, to observe angles and expose his 


topographer and $730 for that of his assistant, 
and the total is $3,709.19, as the cost of surveying 
500 sq. miles in one year. This is equivalent to 
$7.42 per sq. mile, or 1.15 cts. per acre. This ex- 
tremely low cost is due to the fact that the party 
is very small, and very little time is consumed in 
taking angles and photographs, and no time is 
required in taking measurements on the ground, 
The time spent in the field is chiefly devoted to 
travelling from one point to another, and the ac- 
tual work of deducing results from the data thus 
collected is done in the office by two men, 

Mr. Dennis believes that this method could be 
successfully and economically applied to surveys 
made in connection with irrigation enterprises, 
On the Canadian maps the contour intervals are 
100 ft.; but a detailed plan of the area covered by 
any one sheet could be made to a larger scale 
from the same photographs, and contours shown 
at any intervals required. The strongest point 
in its favor, however, would be the rapidity with 
which the work could be done; though economy in 
first cost of the survey is also often a vital con- 
sideration. It should be stated that the applica- 
tion of the method requires experience and a com- 
bination of the faculties which make an accom- 
plished topographer. He has nothing before his 
eyes to show the progress of the work, or the 
gaps that may exist in it; so that he must ever 


be on the watch, and depend upon his judgment ~ 


and experience for the data actually transmitted 


PHOTOGRAPH USED IN THE CANADIAN TOPOGRAPHIC SURVEY, SHOWING METHOD OF PLOTTING. 


plates. As showing the general advantages and 
the rapidity of the work, the season of 1892 is 
taken as follows: The start was made on June 
29, the snow being too deep for work before that 
date, and the survey was stopped on Oct. 17, when 
the snow again became too deep far travelling. 
Of the’ 111 intervening days 48 were lost through 
smoke, rain and snow storms; in the 63 actual 
working days thus left, the equivalent of 500 sq. 
miles of territory was surveyed, an average of 8 
sq. miles per working day. 

The results of the survey are plotted on a scale 
of 1—20,000, and reduced for publication to 
1—40,000. The published ‘‘Anthracite” sheet, with 
an area of 63 sq. miles, may be taken as an illus- 
tration of practice. This plot was made from 6 
stations inside the sheet and 11 stations outside, 
and 1,075 points were fixed by intersections, or by 
constructions equivalent in accuracy, taken from 
35 photographic views. This corresponds to 17 
points per sq. mile; though more points could 
be fixed without difficulty as the limit is the time 
which can be devoted to plotting. The office rule 
is that the topographer must plot his season’s 
work before going into the field again; though 
more detailed maps of any particular locality can 
be made at any time from the same photographs. 
The expenses of the season of 1892 were: 


Packer, $2.00 per day; laborer, $1.50 per day... 


$429.00 
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To this add $1,500 per annum for the salary of the 


to the home office for record. Another peculiarity 
of photographic surveying, which applies directly 
to irrigation engineering, is that the same photo- 
graphs can be used for a small scale general map, 
or a large scale detailed map, and a return to the 
ground for additional data is unnecessary. 

The photograph here reproduced is one of several 
used by Mr. Dennis in his paper, and illustrates 
some of the intersections made for defining the 
boundaries of Bow Lake, and for obtaining other 
topographical data at that place. 

TB 


THE EXCLUSION OF TRUCKS from Fifth Ave., New 
York city, between 25th and 59th Sts., has been reported 
upon by the Street Committee of the Board of Aldermen, 
and faycred only in a minority report. The majority re- 
ported that few people came before the committee de- 
siring the restriction, while many protested against it. 
The minority denied that there was any purpose of turn- 
ing the street over to a privileged class; and argued that 
ihe restriction would simply convert this avenue into « 
pleasure thercughfare for the whole community. When 
this street is paved with asphalt, as proposed, some re- 
striction will become a necessity to preserve the street 
from the almost exclusive use of heavy vehicles which 
will seek it because of easier traction. Other parailel 
avenues exist which could be used by heavy teams, and it 
secms that all interests should be united in thus preserv- 
ing the only handsome approach to Central Park. Both 
renorts have been laid over and ordered printed. 

Se 

A MUNICIPAL ELECTRIC LIGHTING PLANT FOR 
Philadelphia is to be reported on by Mr. Jos. J. de Kin- 
der, M. Am, Soc. M. E., Mr. M. Richards Muckle, Jr., 
and a third person to be selected by these two. The 
city owns a large gas plant. 
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STEEL CANAL BOATS.* 
By Lewis Nixon, M. Soc. N. A. & M. E. 


The appearance of the first fleet of steel canal boats on 
the Erie Canal was due to an investigation by the Cleve- 
land Chamber of Commerce, which revealed the fact that 
the poor showing by the manufacturers of that city in 
the East was due to their inability to compete in Eastern 
markets on account of the heavy freight charges. It was 
found that the reason Buffalo had better freight rates was 
due to the competition of the Hrie Canal from that city 
to New York. Mr. Charles E. Wheeler, the Secretary of 
the Chamber of Commerce, suggested the building of a 
fleet of steel boats to take freight through without trans- 
fer, from Cleveland to New York. Great prejudice was 
found along the canal against such a project, as it was 
claimed that the rocky bottom would seriously injure the 
steel vessels, and that no canal boat could weather the 
storms of Lake Erie. The first fleet, constructed in 1895, 
set at rest all doubts as to the fitness of steel boats for 
the service. This fleet consisted of a steamer and five 
consorts, all being 98 ft. long, 17 ft. 10 ins. wide, and 10 
ft. deep. The steamer is driven by a fore and aft com- 
pound engine of 120 HP., and carries 125 tons of freight, 
while the consorts carry 230 tons each. The first trip 
was made in August, 1895, with a cargo of rails for the 
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bars. The main hatch is 380 ft. long. This hatch is 
framed with a 6-in. bulb angle, forming a girder in con- 
nection with a 9-in. plate, and this girder is braced to 
the frames by 31% x 214-in. x 514-Ib. angle struts. Wooden 
hatch covers are fitted and a tarpaulin cover is secured 
over this by means of iron clamps, wedges and battens 
worked on the coaming. 

The steamers are built with rounded bilges, but with 
about the same general construction as the barges. 

The vessels are now run in fleets of one steamer and 
three consorts, carrying in all about 1,000 tons. Four 
fleets are to be kept constantly en route, with three con- 
sorts in New York loading for the return trip, thus keep- 
jing the steamers always on the go. A reduction of ex- 
pense of about 40% is effected by the use of steam as 
compared with horse towing. The greatly increased fleet 
ordered after the first season’s experience is an evidence 
of the commercial success of the venture. It is safe to 
say that this system of water transportation will reduce 
freight rates at least 25% over rail rates. A fleet makes 
about five miles an hour in Lake Erie, and from 3% to 
4 miles on the canal. The trip is made from Cleveland 
to New York in about ten days. 

The importance of this growing fleet of steel canal boats 
arises not so much from the use of metal in their con- 
struction as from the attention which their success as 
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Half Section of Steamer. 


Half Section of Barge. 


MIDSHIP SECTION OF STEEL CANAL BOAT, 100 FT. LONG. 


New York street railways. A rock was struck shortly after 
leaving Buffalo, by which the vessels were lifted from 6 
ins. to a foot out of water; but it was found, after careful 
inspection in dock, that no injury whatever was done the 
vessels, the greatest dent being about 4-in. deep. On 
the first return trip a cargo of sugar was carried, con- 
signed to houses in Cleveland and other cities, one rail- 
way leaving Cleveland being given a solid train of 36 
ears of sugar. During this trip a very severe storm was 
encountered on Lake Erie, and, although the vessels were 
tossed about like corks and were often lost sight of from 
the steamer in the hollow of the waves, less than $100 
worth of damage resulted to the cargo of $75,000 worth 
of sugar; and this was caused by improper loading. 

In January, 1896, a further addition to this steel fleet 
was contracted for, consisting of three steamers and ten 
consorts. They were the same breadth and length as the 
first ones, but were made 2 ft. deeper with a view to util- 
izing the increased depth of 2 ft. of water in the canal. 
The steamers were given engines with cylinders 12 and 24 
ins., by 16 ins. stroke, and Roberts tubular boilers. These 
engines develop about 275 HP. The consorts were built 
with square bilges, as shown on the midship sections. 
Open-hearth steel was used in the construction, of a 
tensile ‘strength of 60,000 lbs., and an elongation in 8 
ins. of 20%. 

The consorts have frames 3 ins. by 2% ins., of 5% Ibs. 
per ft., spaced 20 ins. apart. Forward, the frames, floors, 
and beams are canted, and alternate frames for 18 ft. on 
each side of the stern are built as web frames. A heavy 
breast hook is worked across the stem. The floors are 
made of channels 10% ins. deep, weighing 18 Ibs. per ft. 


*Condensed from a paper read before the Fourth Gen- 
eral Meeting of the Society of Naval Architects and 
Marine Engineers, 


freight carriers has directed towards the possibilities of 
the Erie Canal, and the results in the way of water trans- 
portation throughout the United States which are sure to 
follow. 

While the debt which the interior of our country owes 
to the railways is beyond calculation, the cost of carry- 
ing products by rail over such distances eliminates all 
chances of profit at the farm. The expensive equipment 
and great first cost of railways means that the freight 
charges must be regulated by the necessity for paying the 
interest on the bonds issued for such constructions. Bx- 
pansion of capitalization, and, worst of all, excessive com- 
petition, followed by consequent combination, bring about 
a rate destructive of profit‘to the producer. Piled upon 
this are the transfer tribute demanded at Buffalo, and 
the excessive lighterage charges in New York. Of the 
$20 paid for bringing a car-load from Buffalo to New 
York, as much as $18 of it has been paid for lighterage 
by the railroad. Canal traffic does away with lighterage; 
the freight arrives already lightered. The railroads dis- 
criminate against package freight, so that the millers of 
the Northwest pay about three times as much per mile for 
transporting flour as is charged for sending wheat to the 
mills of England, Holland and France, where it is ground 
to compete on the spot with American-made flour, with 
the result. that our millers must fail in their effort to 
make flour for export profitable. 

An all-water route with no fixed charges, and using the 
cheapest form of equipment against five lines whose ag- 
gregate interest-bearing cost is not less than half a mil- 
ton of dollars a mile, possesses advantages not necessary 
to explain. 

The movement of food products from Buffalo to New 
Ycrk by rail, and the subsequent shipment to New Eng- 
land and Eurcpe, is one that if followed on the same lines 
much longer will prove disastrous to New York city, and 


reduce this great city to a second-class port. New York, 

unlike Philadelphia, Boston, Baltimore, Norfolk and New- 

port News, cannot hold out the inducements of free 

storage, immediate access to ship’s side, and minimum 
port charges. The present conditions of freight handling 
are the worst that could be devised, even if plotted by an 
enemy. Nine-tenths of the freight is received on the 
New Jersey shcre, where there are no accommodations 
for storage or shipment; for, as a terminal point, it is go 

overtaxed that vexatious delays, blockades of rolling- 

stock, and congestion of traffic, that flour cars that would 
form a train thirty miles long remained outside Jersey 
City last winter for months, awaiting a chance to unload, 

Brooklyn, where the greater part of this vast bulk of 
freight must be stored, because storage cannot be af- 
forded in New York, cannot be used as a shipping point 
by railroads; so that the final shipment must be made 
from New York. The three great elements of a perfect 
port, viz:—provisions for receipt, storage, and shipment, 
are, for the railroads, provided respectively on the Jersey 
shore, in Brooklyn, and in New York, all separated by 
water. In each case the transfer must be made by 
lighters, with consequent inconvenience, delay and cost; 
and when sent to New England, we have the cars carried 
on floats eleven miles around the Battery and up the Har- 
lem. In times of great cold, fogs, and winds, such ser- 
vice is brought to a standstill, and even at its best it is 
costly, slow and dangerous. 4 

What is needed at present is a pier on North River for 
export; for storage, for accumulation; for New Hngland, 
space must be given on the Harlem River; and for loca] 
distribution, wharves are needed on the Hast River, near 
the Battery. The export trade can be taken care of in 
the most excellent basin extending from 52d St. to 
54th St. 

During, the open season of the canal, there will be a 
direct connection with New England by means of the New 
Haven system, from canal boats landing at Fishkill Land- 
ing, so effecting an enormous saving over the present 
cost of delivering food products to that section. As the 
economic possibilities of New York as a shipping port are 
developed, there are sure to be great warehouses built 
along the shores of Staten Island, fed by canals in sum- 
mer and railroads during the winter. 

For storing the great quantities of flour for New Eng- 
land’s winter consumption, there is a canal basin just 
below Spuyten Duyvil, near the entrance to the new 
Harlem canal, where food products may be stored, and 
shipped via the Sound or by rail from the freight ter- 
minal of the New Haven R. R. at Mott Haven, close 
to the basin. j 

The local traffic of New York and Brooklyn is at pres- 
ent cared for at piers 2, 8 and 4, in the Hast River near 
the Battery. It is to be hoped that the charter for the 
Greater New York will be drawn to provide, not only for 
present needs, but for a proper development of the fa- 
cilities that will, if properly utilized, check the decline of 
commerce, cheapen the food supply of the people of New 
York, and make it the gateway through which must pass 
the food products of New England and Europe. Without 
some such aid, the New England factories, located on a 
non-productive soil, cannot hope to continue in compe- 
tition with western manufacturing towns situated in the 
midst of food-producing regions. 

Already events are shaping themselves in the direction 
of a more perfect use of water transportation. The peo- 
ple of New York by a direct vote have decided to expend 
$9,000,000 during the next two years in deepening the en- 
tire channel to a depth of 9 ft., and enlarging the locks, — 
thus increasing the freight carrying ‘capacity by at least 
25%, with no increase in the cost of transportation. It is 
confidently expected that when this is done, freight can 
be carried at the rate of one mill per ton per mile. Rail- 
roads paralleling this canal cannot carry freight for an 
average cost of less than five times this sum,* for, even 
more striking than the contrast between the vast capital 
needed to compass a great freight movement by rail, 
where roadbed and equipment are most expensive, and 
the small amount needed by canal, where roadbed is free 
and equipment cheap, is the difference in cost of carriage 
between the two systems. 

Taking a fleet on the deepened canal, of five consorts 
and one steamer, carrying 68,000 bushels of wheat, we find 
that to carry this wheat by rail will require two trains of 
68 cars and two locomotives. When the freight arrives at 
the harbor of New York on the cars it must be lifted into 
a costly railroad elevator, then put into a lighter, towed 
alongside of a ship, and again elevated; or if it is to be 
stored it must be taken to Brooklyn, all the other trans- 
fers being required subsequently. The canal-boat freight 
can be carried direct to the vessel’s side and elevated. 

The use of barges of great proportionate freight-carry- 
ing capacity, drawn by powerful tugs or by vessels similar 
to the barges (but with freight capacity reduced enough 
to carry machinery), has been shown to be a commercial 
success, not only on the canal, but by large handlers of 
coal and oil at sea; and while such a change in the hand- 
ling of freight by affording safe, sure, and regular de- 


*Railways are now handling such bulk freights as are 
carried on canals at a cost of only two or three mills per 
ton per mile, where the volume of traffic is large and full 
train loads can be hauled long distances.—Hd, Hng. News. 
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uveries will strike a blow at our coasting schooner fleet, it 
cannot help but materially reduce the cost of transfer by 
water; while all forms of water carriage will assist in reg- 
ulating freight rates on land. 


The last report of the State Engineer of New 
York, Mr. Campbell W. Adams, gives a descrip- 
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miles. I do not assert that this run is the longest ever 


made, for I have not forgotten either the experimental 
run of 29914 miles made by the London & Northwestern 
Ry. last year, or the occasional trips of the ‘‘American 
special’ on the same line between London (Euston) and 
Liverpool (Riverside station) without a halt. But no such 
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is of a very high class.** That the down road for the first 
117 miles or so is one of the easiest in the world may be 
readily admitted. But the passing of Bristol without en- 
tering the station has its serious disadvantage in point 
of road. It involves a diversion by way of the loop line, 
several chains longer, with a series of sharp curves which 


FIG. 1.-CABLEWAY FOR CARRYING EARTH AT WEST SEVENTY-NINTH ST., NEW YORK CITY. 


tion of the Cleveland steel canal boats, in which 
we find the following information in addition to 
that given by Mr. Nixon: 

The cost of this fleet will approximate $15,000 for the 
propeller and $6,000 for each consort. The best time 
made by the boats was 13 days from New York to Cleve- 
land, they being loaded to 6 ft. draft. The best time 
from Cleveland to Buffalo was 30 hours in good weather, 
a loss of 4 hours of this time was due to a jam of boats 
at Tonawanda. * * * Their entire ability to weather 
any storm on the lakes has been proved to the entire 
satisfaction of the company. 


OO 


NOVEL ARRANGEMENT OF A TRAVELING CABLEWAY 


The accompanying cuts represent a cableway, 
with a novel design of tower, which has been built 
by the Lidgerwood Mfg. Co., of New York city 
for the use of James Flanagan & Co., contractors, 
in unloading earth from scows at the foot of West 
79th St., New York city. The earth had to be 
taken to a distance of about 500 ft. from the 
scows, up steep banks and over a railway, the 
general location being shown in Fig. 1. Teams 
were used at first, but were abandoned on ac- 
count of the difficulty of hauling up the heavy 
grades’ The cableway was finally adopted, and 
it is admirably adapted for the work, being lo- 
cated overhead and out of the way of the rail- 
way traffic, which is very considerable at this 
point, 

The overhanging tower at the river terminus, 
which is shown in Fig. 2, enables the carrying 
bucket to be dropped directly into the scow and 
loaded, making the operation rapid and direct. 
The empty buckets are filled while the loaded one 
is in transit. The plant handles daily a scow load 
of about 400 cu. yds. The buckets used are of 1 
cu. yd. capacity. The main cable is 1% ins. diam- 
eter, for a load of 1144 tons. The hoisting engine is 
of the Lidgerwood design, with cylinders 9x 10 
ins, and double drums of large diameter. The 
engineman controls the entire operation of hoist- 
ing and delivering. 


oS pA Se 
THE LONGEST CONTINUOUS RAILWAY RUN IN THE 
WORLD.* 


Ever since the middle of July the Great Western Ry. 
has daily made the longest run without stop ever yet reg- 
ularly performed day by day by any railway in the world. 
The 10.25 a. m. train from Paddington station (London), 
which is the westbound Cornwall express, has run every 
week-day without a stop to Exeter, a distance of 194 


*Extract from an article by Mr. Charles Rous-Marten 
in the “‘Engineer,’’ London, England. 


run as this of the Great Western Ry. has ever been made 
in ordinary daily practice, the nearest approach toit being 
that of the London & Northwestern from Londonto Crewe 
(158 miles), which is 86 miles shorter. In railway work- 
ing, however, as in other mundane affairs, promise and 
performance are not always identical things, and it 
becomes interesting to see how the remarkable promise 
of the Great Western Ry. special time-table is fulfilled 
in actual working. The timing of this 10.25 a. m. Great 
Western down express is as follows: 


MTOR aisursciose a wibne lee Paddington ....ccaeess depart 10.25 
UOd Fee Odesstenea sates Wxeter’” s <i seis. panera ety arrive 2.10 
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cannot properly be passed over (and, as a matter of fact, 
are not passed over) at a higher velocity than ten miles 
an hour; and the mile of the loop line by which the 
Bristol station is avoided occupies over three minutes in 
passage. Thus, nothing is gained by the train through 
passing by Bristol, except the escape from imminent risk 
of detentions through ‘‘blockings’’ by signal. The Bris- 
tol & Exeter Division is, as a rule, constructed on easy 
gradients, but the Wellington grade would be deemed se- 
vere even on the mountainous lines of the North, culmin- 
ating—after several miles of 1 in 163, 1 in 132, and 1 in 
103, started at slow speed, slackening through Taunton— 
in a mile and a quarter at 1 in 91, a mile at 1 in 81, and 
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FIG. 2.—OVERHANGING TOWER OF CABLEWAY AT SEVENTY-NINTH ST., NEW YORK CITY, 


of 51.7 miles an hour. That, although a good rate of 
speed, may at first sight seem mild after the averages 
of some of the Northern lines; but several qualifying 
circumstances have to be taken into account, and when 
allowance is made for these drawbacks, it will be seen 
that the work demanded from Mr. Dean’s fine engines 


a mile at 1 in 126. So that to haul a train of heavy cor- 
ridor coaches is by no means an easy task. 


**Mr. Wm. Dean is Locomotive Superintendent of the 
Great Western Ry., and a large number of the engines 
have been designed by him and built at the company’s 
shops.—Ed, Eng. News, 
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Every facility of investigation having been most read- 
ily and courteously afforded to me by the Great Western 
Ry. authorities, I traveled by the 10.25 a. m. train from 
Paddington to Exeter on Sept. 7. The weather was fa- 
vorable throughout, without side wind, and the rails were 
in good order. The train consisted of six bogie cleresto- 
ried corridor coaches (i. ei, monitor roof cars, mounted 
on trucks—Ed.) weighing in all approximately 140 tons 
behind the tender. The engine was No. 3001, ‘‘Ama- 
zon,’’ one of Mr. Dean’s splendid express engines with 
a single pair of driving wheels 7 ft. 8 ins. diameter, re- 
built with a leading four-wheeled bogie, and with cylin- 
ders 19 x 24 ins. in lieu of 20 x 24 ins.; steam pressure, 
160 lbs.; heating surface, 1,561 sq. ft. 

Starting from Paddington station (London) within a 
few seconds of schedule time, the running, while slightly 
faster than usual, was singularly even and steady. The 
driver managed his engine admirably, keeping a minute 
or two always in hand, and quickly making up each loss 
by signal check without attaining any speed which the 
most timid passenger or ignorant alarmist could have 
deemed ‘‘excessive.’”? We passed Chippenham (94 miles) 
in 98 min. 50 sec. 

This manifestly was excellent and particularly even 
running. A signal check at Bathampton, due to a slow 
train having been allowed to get in the way of the ex- 
press, caused a loss of a couple of minutes, but mile- 
post 105% was passed in 112 min. 58 sec. from London, 
without allowing for the 2 mins. lost by the check. I men- 
tion this distance, as comparison with the work done on 
two runs of identical length on other lines may be of in- 
terest. Bath station was passed at the reduced speed of 
barely ten miles an hour, the slackening being protracted 
for a considerable distance before full speed was resumed. 
The actual time from London to Bath was 115 min. 47 
sec., equivalent to 118% mins. net. At Salford another 
vexatious signal check was encountered, and for the 
third time our speed was lowered to ten miles an hour, 
or less, involving a further loss of at least 2 mins. We 
were abreast of Bristol station in 2 h. 10 min. from Lon- 
don, equal to a run of 126 mins. net, allowing for the 
time lost by signal checks, but not allowing anything 
for the ‘“‘service’’ slack through Bath. It will show how 
very cautiously the curves of the diversion loop were ne- 
gotiated when I mention that the distance of 1,980 ft. 
from Pylle Hill Junction to Bedminster station occupied 
1%, mins. 

With the resumption of our main line running, speed 
was rapidly regained, and rose to a high point down the 
short descent of 1 in 200 approaching Yatton; maintain- 
ing a rapid pace, the 16144 mile-post was passed in ex- 
actly three hours from Paddington. Here, however, a 
permanent way relaying slack brought down our aver- 
age, but Taunton was passed in 3 h, 2 min. 41 sec. from 
the start. Then began the ascent of the Wellington bank— 
that terror of the broad-gage engine in former days. 
Mr. Dean’s fine single-wheeler made very little of the 
incline. Skilfully handled by her driver, the “Amazon”’ 
mounted bravely, and her speed did not fall below 34.6 
miles an hour up to the top of the ascent of 1 in 81, with 
a load of over 140 tons behind her tender. This was un- 
deniably good work. Once through the Whiteball tun- 
nel and over the summit, the speed quickly rose, and the 
distance of just 20 miles from the tunnel to the stop at 
Exeter was run in exactly 19 minutes, notwithstanding 
another signal check near Stoke Canon. 

The train came to a standstill under the roof of St. 
David’s Station, Exeter, at 2.2 precisely, according to Lon- 
don time, 2.4 according to the local station time, which on 
comparison with my watches both going and returning I 
found to be two minutes ahead of the Paddington clock. 
Thus the great run of 194 miles had been made without 
a stop (in spite of three bad signal checks, a permanent- 
way slack, and the protracted slowings round Bristol 
and through Bath station) in 8 h. 36 min. 43 sec., that is 
to say, in 216 min. 48 sec. (58.76 miles per hour). The 
engine arrived in perfect trim after being in constant mo- 
tion for over 3% hours, with all bearings cool, and every- 
thing quite fit for another long run had this been required. 
Water was picked up twice while running. 

As for the traveling throughout, nothing could possibly 
have been steadier, smoother, or easier than the running 
of the splendid bogie coaches which formed the train. At 
the highest velocities or round the sharpest curves their 
steadiness was all that could have been desired by the 
most exacting traveller. In all respects it fully equalled 
the running of the newest twelve-wheelers employed in 
the Scottish traffic, and assuredly no higher praise than 
this could be awarded. 

My return journey was made by the second part of the 
up Cornish express. It had been detained at wayside 
stations for luggage, notably 20 mins. at Truro, where 
room had to be found for no fewer than 27 bicycles, when 
the vans were already crammed. Consequently we started 
from Exeter 34 mins. late. The load consisted of nine 
corridor bogie cars and a six-wheel car, representing 
a total weight behind tender of about 515,200 lbs. Two 
of Mr. Dean’s large 7 ft. 8 in. singles, Nos. 3047 (‘‘Lor- 
na Doone’) and 3050 (‘‘Royal Sovereign’) took the 
train to Bristol—751% miles—without a stop in 85 mins., 
or 3 mins. under time; the 44%, miles from Taunton, 


ENGINEERING NEWS. 


after passing that station at reduced speed, being done 
in 48 mins. to the stop at Bristol. A very even rate 
of speed was generally maintained, and the traveling 
was as smooth and easy as on the down journey. At 
Bristol the six-wheel car and two bogie cars were taken 
off, bringing down the load to approximately 369,600 
lbs., taken by another 7 ft. S in. single-wheeler, No. 
3007 (‘‘Dragon’’). In spite of two extra stops (at Swin- 
don and Westbourne Park), occupying in all 4% mins., 
a very bad signal check at Box, and a slack for bridge 
repairs near Reading, the run from Bristol to Padding- 
ton was made in 2 h. 13% min. traveling time. The 
loss by signal delays amounted to fully 9 mins. It 
is noteworthy that the speed never fell below 56 miles 
an hour up the Wootton Bassett bank of 1%. 
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SPEED TRIALS OF A SCREW-PROPELLED FERRY: 
BOAT.* 


By Mr. F. L. Du Bosque, M. Am. Soc. M. B.7 

The performance of the screw-propelled ferryboats now 
in service has been so satisfactory that, in providing the 
equipment for a new ferry from its terminal at Jersey 
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Fig. 1.—Diagram Showing Tow-Line Resistance, Indicated 
Horse-Power, and Revolutions of Screws at Different 
Speeds of the Ferryboat ‘‘Cincinnati,’’ Pennsylvania R.R. 


City to 23d St., New York, the Pennsylvania R. R. Co. 
decided, from the experience they had gained with the 
screw boats it now operates, to adopt the same method 
of propulsion for the new ones. The service will require 
more speedy boats—in fact, as fast as can be consistently 
operated in a harbor as crowded as the lower North 
River—and a speed equal to 15 statute miles per hour was 
decided upon as satisfactory, considering all conditions. 
To determine the power required to propel such a type 
of ferryboat at this speed, progressive speed trials were 
made with the screw-propelled ferryboat ‘‘Cincinnati’’; in- 
cidentally, data were taken to determine the efficiency of 
this system of propulsion. 

The trials were made as follows: 

A distance of 5,600 ft. was laid off on the New York 
shore of the North River, extending from 94th St. to 
115th St., and range poles were erected at the terminals, 
perpendicular to the direction of the course. At this par- 
ticular part of the river there is a depth of seven fathoms, 
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boat can be steered back and forth, at uniformly the same 
distance from the shore, through the same strength of 
current, and in a straight line. 

Runs were made on this course, with and against the 
tide, at speeds varying from 6 to 13 statute miles per 
hour; one series with the two screws in operation, one at 
the bow and one at the stern; one series with the bow 
screw removed and stern screw ‘‘pushing,’’ and one ge- 
ries with the stern screw removed and the bow screw 
“pulling.’’ ; 

The speed of the boat was held uniform by governing 
the speed of the screws—in other words, by running the 
engines at a constant rate of reyolutions per minute— 
and four runs, two with and two against the tide, were 
made at each predetermined speed of screw; the ee 
of entering and leaving the course was noted with a stop- 
watch, and the final mean of the four observations taken — 


as the mean speed; two sets of indicator diagrams were 


taken from the engine cylinders while on the course, the 


indicated horse-power calculated, and the mean of the 
several runs accepted as the indicated horse-power for the 


observed mean speed. 


served speed and power. 
are summarized in Table I. 


The results of the observations _ 
have been plotted on the accompanying diagram, and 
curves drawn to pass as nearly as possible through the ob- 
This curve shows facts which — 


TABLE I.—Efficiency of Various Arrangements of Screw =; 


Propulsion at Various Speeds. 


oe .|1 Screw Pushing.| |—-2 Screws.-—| |1 Screw Pulling.|_ ; 
ane 5 : 5 : : 
Boltabe wee seh Se i ees : 
Sor & @f «Ro Sager 
560 eo S m be oeeen 
nN Ki & n = x n Hi 
9 250 91 19.5 3382 87 20 443 
10 3864 108 24.5 464 97 20.5 688 
1 520° 0115) 27.5) 6242 107 880 
12 720 128 28 816 116 18.5 


The I. HP. given is that developed by the main engines — 
only, and does not include the air, circulating or feed 
pumps. 

To determine the efficiency of the system, the screws 
were removed and the boat towed over the measured 
course, twice with and twice against the tide at three 


different speeds, and the tow-line strain measured by a 


dynamometer. 

The resistance observed is plotted on the accompanying 
diagram, Plate I, and the curve produced shows results 
which are given in Table II. 


TABLE II.—Resistance and Work of Screws at Various 


Speeds. 
mM 
3 “ Bis \—- Indicated Thrust.—-——— 
= p 2 oy x 
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It will be noticed that the proportion of the power put — 
into the engine which is utilized in overcoming the actual 
resistance of the boat at 9 miles per hour is 48%, when 
twbd screws are in use; 60% when one screw is pushing, 
and 40% when one screw is pulling. 

The usual speed of this boat in ferry service is 11 miles 
per hour, and at this speed it requires 20% more power to 
propel the boat with two screws than with one screw 
pushing, ard 69% more power to propel the boat with the 
screw at the bow than at the stern. If the same power 
could be put into one screw at the stern as is used by the 
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FIG. 2,—DYNAMOMETER USED IN SPEED TRIALS OF P. R. R. FERRYBOAT ‘“‘CINCINNATI.”’ 


and the course is so located that projecting points of 
land beyond the course act as range marks, so that a 


*A paper read at the fourth general meeting of the 
Society of Naval Architects and Marine Engineers, New 
York, Nov. 12, 1896. , An illustrated description of the 
ferryboat “Qincinnati,’ on which the trials described in 
this paper were ees was published in Engineering News 
of Nov. 7, 1891. 


yEngineer of Floating Equipment, Pennsylvania R. R. 
Co., Jersey City, N. J. 


two screws, the speed would be increased from 11 miles to 
It is clear, therefore, that the bow © 
When under way, it thrusts a column — 
of water against the bow of the boat at a velocity equal 


11.53 miles per hour. 
screw is inefficient. 


to the slip ratio of the screw, and considerable power is 
absorbed through friction of the blade surface; but a 


ferryboat’s bow becomes its stern at each succeeding trip, — 
and it is therefore impossible to dispense with the for- 


ward screw. ~ 
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The screw at the bow, however, is useful, for one of the 
most desirable features in a ferryboat is the ability to 
start and stop promptly. Of the seven minutes required 
to go from landing to landing, two minutes are consumed 
in getting under way and stopping. Superiority in this 
respect is one of the reasons why a screw boat is prefera- 


tion of the power required. The service required from a 
ferryboat is so peculiar that the form of the hull, and the 
means of propelling it, are necessarily different from the 
usual type of boat. The propeller shaft is continuous from 
end to end, and to sufficiently submerge the screws the en- 
gines must be low; this requires a greater draft than, a 


that the ends will not be depressed by the weight which 
gathers there in loading and unloading the boat. These 
conditions, it will be seen, impose extreme proportions; 
the amidship section is ‘‘V‘‘ shaped and the volume of 
the hull is but 46% of a circumscribed parallelepiped; 
though admitting of very fine water-lines and section- 
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FIG. 3.—LINES OF HULL OF P. R. R. FERRYBOAT ‘“ CINCINNATI.’’ 
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ble to a side wheeler. A half minute is more easily gained 
in maneuvering by using screws than by increasing the 
speed of the boat when under way, and it is in stopping 
and backing that the forward screw shows its usefulness; 
itis able to thrust a column of water directly ahead that 
will not impinge against the boat. Several means have 
been suggested to overcome the loss due to the use of this 
forward screw when underway, the most fascinating of 
which seems to be to so design the screw that it will have 
very little backing power. If this could be done, the 


WN MAA 


at side to base line.... 
* water line to base line..... 
et Re ee ae 


6 
Scinateensie ig “ 

5 ae 
veenciveveenice seccses Lt kg eee 


DIMENSIONS. 
ins. | 
Coefficient of fineness block.... 


“ “ 


side-wheel provelled boat. On account of the height and 
weight of the superstructure for the accommodation of 
passengers and teams, the breadth on the water-line must 


FIG. 4.—PROPELLER OF P. R. R. FERRYBOAT ‘ CINCINNATI.”’ 


(Material, Cast-Steel; 
32.26 sq. ft.; 


propelling effect of the forward screw would be small, 
and the power required to turn it would probably be only 
that due to the surface friction of the blades. 

The screw-propelled ferryboat is a type now so well 
known that it seems unnecessary to describe it, and to 
the few interested in the subject sufficient information is 
given in the accompanying plates to analyze the distribu- 


Diameter, 8 ft. 6 ins., Pitch, 11.3883 ft.; 
Projected Area, 26.57 sq. ft.) 


Disk Area, 113.49 sq. ft.; Developed Area, 


be great, not to prevent capsizing, but because the greater 
number of the nassengers carried are unused to the sea 
and become alarmed at a slight angle of heel, which is 
exaggerated by the great breadth of the decks. The meta- 
centric height of the ‘Cincinnati’ is 9 ft., and is not 
thought to be too great. The breadth of the water-lines is 
carried well to the ends to give longitudinal stability, so 


Displacement.......... foie do'vicks Sb ateva 


| water lines. 

immersed nv 
| Area immersed midship section 
| Wetted surface: i. icc. ..essseseceee 


953 tons 

46.66 

75.50 

61.54 

. 244.14 sq. ft. 
7469.40 * 


> 


lines the ratio of wetted surface to displacement is much 
larger than usual. 

The forms of hull and propeller of the ferryboat experi- 
mented upon are shown in Figs. 3 and 4, respectively. 

The screw-propelled boat will eventually supplant the 
side-wheeled boat for ferry service, where certainty in the 
operation of the ferry is necessary, and where the comfort 
of the passengers is considered. As before stated, the 
boats are more quickly maneuvered at the landings, and in 
the winter they proceed through the ice without interrup- 
tion, when the side-wheeled boats are very much delayed. 
A comparison of the power required to propel either type 
of boat shows results in favor of the side wheel. The 
“Cincinnati’? and ‘‘Chicago’’ are operated on the same 
ferry, and their speeds are about the same, 


Propellers. I. HP. Displacement. Speed. 
“Cincinnati” .,Screws. 624 952 tons, 11 miles. 
“Chicago” ....Side wheels. 530 TB AS a ae" 


If the 2 power required to drive these boats varies as 
V displacement?, and the boats were brought to the same 
displacement, this would be the result: 


I. HP. Displacement. Speed. 
Seton CINTA. ts occa < ote a . 624 952 tons. 11 miles. 
SMORICHBOC Trae hr ces es sicee 608 952 * 11 


The I. HP. of the ‘‘Chicago’’ includes the jet condenser. 
It can, no doubt, be safely said, therefore, that the side 
wheel is a more economical propeller for a ferryboat than 
the two-screw arrangement, but it must not be forgotten 
that the advantages gained by the use of the screw are 
more valuable for the successful operation of a ferry 
than the amount saved in power. 


Dynamometer. 

So much depends upon the accuracy of the dynamometer 
in making resistance trials, and such good results were 
had from the one used in these trials, that a plan of it 
is shown on Fig. 2. A steel spring, A, is fitted between 
two caps, B and C, and a rod D, rigidly connected with 
the cap C, passes through the spring and the cap B, and 
is fastened to the tow line by the eye E. 

The cap B is rigidly connected with the four rods at 
F, F, which passes freely through the cap C, and are 
rigidly connected with the casting G. This casting is 
fastened to the boat by means of the eye H. At J is a 
drum revolved by clock mechanism, and K is a guided rod, 
carrying a pencil, and connected with the main rod D. 

The device was mounted on the boat in such a way that 
it was entirely clear of the deck, and was free to swing 
in any direction, and to follow the ‘‘lead’’ of the tow line, 
but it was not permitted to rotate; therefore, to over- 
come any twisting strains that would cause friction in the 
device, a roller bearing was fitted at L, so that the eye 
E could revolve freely and allow for the twisting of the 
tow line. 

When the spring is compressed by a strain applied by 
the tow line through the eye HE, the amount of the com- 
pression is recorded, by a pencil carried in the bar K, on 
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a sheet of paper carried on the drum J; and as this drum 
revolves, the amount of the compression at any period of 
the run is recorded. 

To determine the strain corresponding to various com- 
pressions, the complete device was calibrated by suspend- 
ing weights from it and noting the amount of the compres- 
sion. To determine the amount of friction, if any, the 
spring was taken from the device and tested between 
clamps in a reliable testing machine. No appreciable 
difference was found in the calibration by the two meth- 
ods, so that is is safe to assume that the dynamometer 
measured the actual tow-line strains. The tow line was 
860 ft. long, and it is hardly possible that the propellers 
of the towing boat affected the boat towed. 
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A WATER-WORKS PLANT FOR A VILLAGE OF 300 
INHABITANTS. 


A novel scheme for raising money for a water- 
works has been successfully carried out at Deans- 
boro, N. Y. The population of the village was 
only 800, and no fire protection was available. A 
committee was appointed to appraise all buildings 
and their contents, after which fire protection 
was offered on all dwellings and out buildings in 
return for stock subscription to the amount of 
2% of their appraised value; the rates for other 
buildings were as follows: Churches, schools and 
other public buildings, 214%; stores and all build- 
ings not includéd in the above classification, 3%. 
The owners of nearly all the buildings took stock 
and the works are expected to be in operation 
by Dee. 1. 

The supply is developed from water-bearing 
gravel, water being collected by tile drains and 
brought into a central basin. From this basin 
the water is conveyed to the village, the main 
passing around the reservoir, and only the sur- 
plus above consumption going into the reservoir. 
This plan was adopted in order to prevent the 
possibility of the stored water bemg drawn off by 
excessive domestic consumption and leaving the 
village without fire protection. 

The reservoir is excavated in red clay, and rip- 
rapped on its inner slopes. Its dimensions are 
44x95 ft. at the top and 22x72 ft. at the bot- 
tom, the slope being 1 to 1. The water line is 8% 
to. 9 ft. above the bottom. 

About 1%4 miles of mains have been laid, 13 hy- 
drants set, and some 40 domestic services have 
been put in, or are expected. The pressure on the 
mains is given as 60 lbs. The company has an 
authorized capital stock of $4,000, but the cost 
of construction is not stated. We are indebted to 
Mr. Geo. I. Honey, secretary of the water com- 
pany, for the above information. 

Fire protection, as stated above, is furnished 
free to all stockholders. The rates to stockholders 
for a domestic supply are as follows: Family use, 
$5 per year; lawn sprinkling, $3; barns, $2.50. 
The rates to outsiders have not been fixed. 
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A MOTOR CARRIAGE RACE from London to Brighton, 
52 miles, took place on Nov. 14, about 50 carriages start- 
ing. An American carriage, built by the Duryea Motor 


Carriage Co., won the race, making the run in about 
four hours. 
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VOTING MACHINES were used in several districts in 

the State of New York during the recent election. In 
most cases they gave complete satisfaction, but in some 
places they Were found defective. In one district in 
Rochester the machine failed to register the votes of 
about 200 men, and the city council by a vote of 13 to 
6 decided that the machines were not satisfactory and 
refused to pay for them. 

———>———. 


A MONOLITHIC CONCRETE BRIDGE has been built 
at Detroit, Mich., to carry the Michigan Central R. R. 
across the new Boulevard. The arch is 50 ft. span and 13 
ft. 6 ins. high at the center, and carries eight railway 
tracks. the bridge is of concrete and iron construction, 
having curved iron beams imbedded in the arch concrete, 
and the structure is faced with Berea sandstone. The 
bridge was designed by Mr. W. H. Ashwell, engineer of 
the Park and Boulevard Commission, and the contractor 
was Mr. T. J. Kennedy. The cost was about $30,000. 


AN UNDERGROUND RAILWAY on Atlantic Ave., 
Brooklyn, N. Y., has been proposed by Mr. F. HB. Storm, 
civil engineer, of that city, and the plans have been sub- 
mitted to the Atlantic Avenue Commission. The work is 
to be all constructed in open cut, but the part from 
South Ferry to Fort Greene Place would be roofed over. 
From Fort Greene Place to the city line an open depressed 
track is provided for, bridged at each cross street and 


fenced in along the openings. The construction is to be 
of ironwork and concrete filling. The cost would be $2,- 
433,525, divided as follows: From South Ferry to Fort 
Greene Place, 7,400 ft., at $65.30 per ft., $483,220; from 
Fort Greene Place to the city line, 81,100 ft., at $53.41 
per ft., $1,652,654; 20 depressed stations, at $11,676.40 
each, $233,528; 54 bridges, at $1,187.28 each, $64,113.12. 
These figures do not provide for the readjustment of 
water and sewer pipes, which would have to be done by 
the city, and which, according to the estimates of the en- 
gineers of the City Works Department, would cost from 
$500,000 to $1,000,000. 


THE MILWAUKEE WATER INTAKE TUNNEL SUIT 
brought against the city by the contractors, Shailer & 
Schniglau, has been decided in favor of the city. A con- 
tract was signed in the summer of 1890 for this work, 
the price to be $250,000. In October, 1893, the city took 
the work into its hands and subsequently completed it. 
The city had paid about $80,000 on the contract and the 
suit just closed was for damages amounting to $170,000 
to make up the difference between this and the contract 
price. Full details of the suit are not at hand, but such 
information as we have received indicates that the chief 
claim of the contractors was that the character of the 
material to be encountered was misrepresented. The city 
filed a counter claim for a large sum, partly as damages 
for delay in the completion of the work but principally 
for the excess of the expense incurred by the city to 
complete the work over the contract price. Neither claim 
was allowed. 
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THE EAST RIVER TUNNEL PROJECT, of the New 
York & Brooklyn R. R. Co., has been ‘‘turned down’’ by 
the Brooklyn Board of Aldermen by declining to take up 
the matter at this time and indefinitely postponing dis- 
cussion, But Mr. Frederick B. Esler, representing the 
tunnel company, says that the company will now resort 
to its original plan providing for a Brooklyn terminus 
at the foot of Fulton St. This. would be on private prop- 
erty over which the Brooklyn Board of Aldermen has 
no jurisdiction. The tunnel company has all the neces- 
sary authority from the New York Board of Aldermen, 
and the authority of New York extends to low-water 
mark on the Brooklyn side of the East River. The pur- 
pose of the tunnel is to connect the passenger railway 
systems of the two cities. 
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SWITCHING BY ELECTRICITY is now in use at the 
Brooklyn terminal of the Brooklyn Bridge cable railway. 
One of the new motor cars is being used instead of the 
steam switching engine, and all these cars will be tested 
in this way before being put into train service. They 
do the work quicker than the steam locomotives. 

ELECTRIC POWER FROM NIAGARA FALLS was first 
utilized in Buffalo, N. Y., on Noy. 15, and the electric 
railways of that city are now operated partly by the 
current from the power plant at the Falls, this being, for 
the present at any rate, supplementary to the 4,000 HP. 
of the existing power plants of the railways. It is said 
that only about 1,000 HP. of the Niagara current is thus 
being utilized. 


COMPRESSED AIR MOTORS form the subject of a late 
letter from Paris to the New York “Evening Post.’’ The 
Mekarski system, introduced at Nantes, in 1879, includes 
the storage of air compressed to 25 atmospheres in res- 
ervoirs under the motor-car. This air passing through 
a regulator is reduced to a pressure of 5 atmospheres in 
the working cylinders, and the loss of energy in this re- 
duction, estimated at 38%, is met by a reheating of the 
air before it enters the cylinders. The Mekarski sys- 
tem of motors is now used on the line from.Nogent to Bry, 
on the Marne, from the Louvre to St. Cloud and to Ver- 
sailles; and from St. Augustin to Vincennes. The ob- 
jections to the system is the dead weight of the motor-car 
and its reservoirs, amounting to from 4 to 10 tons, and 
the necessity of going to a central station for re-charging. 
Otherwise, the system werks well and grades of more than 
6% are readily overcome. Mr. Popp, of the Compagnie 
Parisienne d’Air Comprime, now proposes to establish 
lines of piping carrying compressed air and so arranged 
as to charge the car reservoirs at short intervals along the 
route, and he has already laid down 214 miles of such a 
line, furnishing air at 10 atmospheres, in Saint-Quentin. 
He would thus do away with the heavy reservoirs on the 
motor-car and claims a loss of only 1% in transmitting the 
compressed air 2% miles, with a plant costing about the 
same as for electric traction; both for compressors as 
offsetting dynamos, and pipes as offsetting overhead wires 
and their supports. The extreme cost price of the Me- 
karski system, as originally used, is set down by this cor- 
respondent at 7 cts. per kilometer per motor car, or 
11.3 cts. per mile, including the compression of the. air, 
repairs, maintenance, interest, sinking fund and profit to 
factory. This is compared with 17.7 cts. per mile for 
horse-tramways in Paris. When the motor hauls another 
50-passenger car, the supplementary expense is 3.2 cts. 
per mile. In Belgium, where labor and coal costs half 
as much as in Paris, the cost goes down to 6.4 cts. per 
mile for the motor-car. 


THE REGULATION OF STREET TRAFFIC, by ordi- — 
The ordi- — 
nance adopted applies to the Boulevard and provides that 


nance, has been attempted in New York city. 


except when going or coming directly from or to their 


place of departure or destination on said Boulevard, — 


and except when actually passing another vehicle or an 


obstacle, all trucks, express wagons, vans and business_ 


vehicles of all sorts shall keep in single line upon the 
extreme right of the Western Boulevard at all points 
between 59th St. and Manhattan St. 

It further specifies that all bicycles and passenger vehi- 
cles shall use the part of the street not set apart for the 
above classes of vehicles. 
is already causing grumbling and trouble; but it is a 


wise and reasonable ordinance and should be applied on ~ 


many other avenues of heavy traffic. 


A PIER ROOF-GARDEN, upon the pier at the foot of 


East Third Street, New York city, has been ordered by the — 
Board of Dock Commissioners, to meet the request of the 


Board of Aldermen for the establishment of such gar- 
dens. for the purpose of providing places of healthful 
recreation for the people living near these piers. Plans 


for such a roof-garden have been prepared by Edward H. — 


Kendall, Past President of the Institute of American 
Architects and consulting engineer to the Dock Board; 
these plans have been approved, and the preparation of 
the contract and specifications ordered at the earliest 
possible date. 


——_—_+« 


THE PRODUCTION OF TIN PLATE in the United 
States for the fiscal year ending June 30 is reported by 
the Treasury Department to have been 307,228,621 Ibs. 
The total imports were 385,070,372 lbs. and the exports 
137,659,779 lbs., making net imports 247,410,593 Ibs. 
The annual capacity of the mills completed and in process 


of construction on June 380 is 585,000,000 lbs., or more ~ 


than the total of domestic production and net imports. 
Of the production, 984% was made from sheets rolled 
in the United States. The report embraces the production 
of 53 firms making tin plates, and of 36 rolling mills 
producing black plates. 
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A HUGE GRANITE BLOCK has been quarried at 
Barre, Vt., for the Moriarty monument in New Orleans, 
but there is trouble in finding a railway that can take 


it, as its size is too great for the smallest bridges on some — 


The stone is 15 ft. square and 8 ft. thick. 

THE HANKOW-PEKIN RAILWAY may be built with 
Chinese capital, says a Pekin dispatch. There is a hitch 
in the negotiations with the American syndicate which 


roads, 


was lately reported as being ready to advance 30,000,000. 


taels for this purpose, and the Chinese government is 
now attempting to borrow 20,000,000 taels among native 
capitalists. This attempt will probably also result in 
failure. 


THE PHILADELPHIA & READING R. R. and its 


leased lines, mining properties, ete., will probably be 
operated under the control of the Reading Co., whose capi- 
tal stock has been increased to $40,000,000. Mr. Joseph 
S. Harris is president and Mr. Wm. R. Taylor is secretary 
of the company, " 


ACETYLENE GAS GENERATORS are now used to 
furnish light for magic lantern purposes. Calcium car- 
bide is placed in the generator, and water admitted at 
the bottom through a stop-cock. As the water rises and 


comes in contact with the carbide, the acetylene is gen- 4 


erated and escapes into a receiver and thence to the 
burners. When more gas is generated than is used the 
increasing pressure depresses the water level, and al- 
most stops the generation of gas. The gas is burned in 


The enforcement of this law 


the lantern in four 1-ft. burners, each giving a perfectly 


white light of 125 c. p. It is claimed that the convenience 
of the apparatus will cause acetylene to entirely supplant 
the oxy-hydrogen light commonly used for magic lanterns. 


THE VALIDITY OF THE BERLINER TELEPHONE 


patent is now being tried in the Supreme Court of the : 


United States, argument having been begun on Noy. ¥. 


Upon its decision will depend whether the Bell Telephone 


Co. shall retain its monopoly of the existing system of — 


telephone transmission for 17 years from November, 1891, 


the date of the patent for the Berliner transmitter, or 


whether the system shall become free to the public. Ber- 
liner’s original application was filed June 4, 1877, and 
came under the control of the Bell Co. in 1878, but it 
was not issued till 1891. Suit was begun by the govern- 
ment on Nov. 17, 1891, for the cancellation of the patent 
on the ground of the extraordinary delay, which it was 


claimed was in effect a fraud upon the public; and also ¥ 


on the grounds that a patent issued to Berliner in 1880 
covered the same invention as that covered by the patent 
in suit; that the patent was not for the invention de- 
scribed in the application as filed. The first trial of the 


case before the U. S. Circuit Court for the District of 


Massachusetts, on Jan. 3, 1895, resulted in favor of the 


government; this decision was reversed on June 14, 1895, | 
by the Court of Appeals for the First Circuit, and the 


government has now taken the case into the Supreme 
Court. 
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FAST RAILWAY RUNS are being made by the Balti- 
more & Ohio R. R. express trains, between Philadelphia 
and Washington, 136 miles. The schedule time is 53 
miles per hour, and the maximum obtained is 75 miles per 
hour, the latter speed being only maintained for short dis- 
tances, and in most cages when enginemen are attempting 
to make up lost time. On Nov. 4, train 510, with engine 
1310, hauling 4 cars, covered 96.7 miles in 124 minutes 
and made 4 stops. This train covered 61 miles in 65 
minutes, including 5 minutes crossing the Susquehanna 
River bridge. On Novy. 6, train 511, engine 849, with 4 
ears, covered 25.6 miles from Aberdeen to Bay View in 24 
minutes. On Nov. 10, train 501, engine 1309, with 6 
cars, covered 96.7 miles in 123 minutes, including 4 stops; 
25.6 miles of this distance, Aberdeen to Bay View, was 
covered in 25 minutes. On Nov. 138, train 504, engine 
1808, with 6 cars, covered 96.7 miles in 121 minutes, in- 
cluding one stop. Probably the best performance was on 
Noy. 15. Train 507 (the Chicago limited), with engine 
1808, hauling 11 cars, the entire train, with the exception 
of 3 cars, being vestibuled, left Camden Station, Balti- 
more, at 7.04 p. m. afd arrived in Washington at 7.52 
p. m., being a run of 40 miles in 48 minutes. This train 
covered the distance between Muirkirk and Alexandria 
Junction, on the Washington Branch, 8.1 miles in 7 min- 
utes. This was an exceptionally good run, when it is 
taken into consideration that the speed had to be slow 
through the cities of Baltimore and Washington, and there 
Was one slow order on account of sewer construction. 

A PARALLEL RAILWAY SCHEME at Catskill, N. Y., 
was recently nipped in the bud by the New York Rail- 
road Commission. The proposed road was projected by the 
Catskill, Cairo & Windham Street Ry. Co., and ran par- 
allel with the line of the Catskill Mountain Ry. Co. for its 
entire length. In its decision refusing the application the 
Commission said: 


After a personal inspection of the proposed route and 
the existing line, and upon the evidence submitted, it 
seems to the Board that there is not business or traffic 
enough to authorize the construction of an additional rail- 
road. The existing line is not self-sustaining and has not 
been at any time since its construction. It has ample fa- 
cilities to transact all the business that is offered or which 
is likely to be offered for several years to come. From 
the applicant’s own evidence it is apparent that the travel 
along the proposed route is not such as would make the 
construction of this road a public convenience and neces- 
sity az: contemplated by the statute. 


aD Atel Aa 
_ ELECTRIC TRACTION on the suburban and Coney 
Island lines of the Long Island R. R. is being considered 
by the company, in order to introduce a frequent service 
of cars instead of the less frequent service of trains now 
in use. 
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ELECTRIC TRACTION may be introduced on a part of 
the line of the Cincinnati, Hamilton & Dayton R. R. The 
company has acquired the street railways of Middletown, 


* O., and will connect them with its own line, running cars 


through between Middletown and Hamilton by electricity. 
The system may also be extended to some of its suburban 
lines at Cincinnati. 
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A STEAM CARRIAGE OR OMNIBUS, built by Mr. M. 
Scotte, of Epernay, France, is now in service between 
Picauville and the nearest railway station. The motor car 
consists of a front compartment for the engine and a back 
compartment for 14 passengers. The trail car will seat 
24 passengers. The 16-HP. engine is of the vertical com- 
pound type. The boiler is vertical, and carries a pressure 


of 50 lbs. per sq. in. The power is transmitted to the 


Tear wheels, and the forward wheels are employed for 
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steering, being pivoted around a vertical axis by means 
of a wheel directed by the engineman. The coal or coke 
for fuel is carried forward, and the bunkers will admit of 
about 450 Ibs., or sufficient fuel to serve for four hours 
of travel; 150 gallons of water are carried in the tanks 
situated under the seats and under the floor. The dimen- 
sions of the motor car are 17 ft. in length and 6 ft. wide. 
Its weight is 7,700 lbs., without passengers. It will turn 
in a circle of 12 ft. diameter. 


—— 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was a derailment on the Bald Eagle Branch of the 
Pennsylvania R. R., at Unionville, Pa., Nov. 18. A broken 
car axle was the cause of the accident, and 20 coal cars 
were smashed in the wreck. One trainman was killed and 
another injured.——A runaway westbound freight train on 
the Denver, Leadville & Gunnison R. R. jumped the track 
at a curve at the foot of a. steep grade east of Webster, 
Mo., Nov. 14. One man was killed and three were in- 
jured, while the engine and 14 cars were smashed. 
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A LASSOED LOCOMOTIVE caused considerable damage 
at East Liverpool, O., Nov. 18. While hoisting the steel 
floor beams of the new bridge over the Ohio River, which 
spans the Cleveland & Pittsburg R. R., a wire cable was 
allowed to slacken so that it almost touched the rails. A 
heavy freight train was approaching, and the bridge 
workmen tried to raise the cable out of the way, but the 
smokestack of the locomotive struck it, carrying it nearly 
600 ft. Telegraph poles, signal towers, and telegraph 
wires were snapped off and the traveling crane cars on 
the new bridge were upset. The rope was pulled out of 
the Ohio end of the bridge reel, and this prevented injury 
to property and loss of life of hridge employees, and per- 
sons in stores, residences, and on the streets. One end 
was thus finally freed before the train was stopped, and 
fell from the locomotive on the side of the track next to 
the bridge. The engine was considerably damaged, and 
part of the smokestack was torn away. 

A LOCOMOTIVE BOILER EXPLOSION: occurred Noy. 
17 on the Atlantic Coast Line R. R., near Richmond, Va., 
and two men were badly scalded. The engine was haul- 
ing a freight train when the crown sheet collapsed. 

A BROKEN STEAM PIPE on the tugboat ‘‘Hudson,”’ 
while the boat was at Kinderhook, N. Y., Nov. 18, re- 
sulted in severe injuries to the engineman and fireman, 
and the latter died soon after the accident. 


A HIGHWAY BRIDGE OR TRESTLE over Village 
Creek, near Ensley City, Ala., gave way under a wagon 
Noy. 22; one person was killed and 12 were hurt. It is 
said that the stringers were too short and had slipped off 
the end sills. 
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BIDS FOR A STEEL POCKET DUMP at the foot of 
East 17th St., East River, New York city, are wanted by 
the Commissioner of Street Cleaning until Dec. 3. About 
150,000 lbs. of structural steel will be required, together 
with wrought and cast iron in small quantities, and some 
30,000 ft. B. M. of timber and boards. Col. Geo. E. War- 
ing, Jr., M. Inst. C. E., is Commissioner of Street 
Cleaning. 


THE BROOKLYN DRY-DOCK ACCIDENT, of last 
August, has at ‘ast been passed upon by the Secretary 
of the Navy. The court of inquiry convened held Mr. A. 
G. Menocal, C. H., U. S. N., and Mr. U. S. G. White, C. 
E., U. S. N., responsible for the accident to the caisson, 
stating in effect that these officers should have trans- 
ferred the ballast from the hold of the caisson to the upper 
deck, instead of entirely removing it, before replacing it 
with concrete; that notwithstanding their calculations, the 
entire removal of the ballast was unprecedented and they 
should have taken no risks, even to save some trouble and 
expense. The court. recommended a court martial; but 
Secretary Herbert, while upholding the finding of the 
court of inquiry, ‘‘in view of the long service of these 
officers,’’ will not order a court martial, but ‘‘reprobates 
their conduct,’’ and charges the damage done to “‘a want 
of knowledge of which you ought to have possessed your- 
selves before acting.” 
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THE PNEUMATIC MOTOR SYSTEM of the U. S. Moni- 
tor ‘“‘Terror,’’ was fully tested at sea, on Noy. 1, in steer- 
ing the ship, turning the turrets and loading and point- 
ing the 10-in. guns. The two air-compressors employed 
comjress the air directly into an 8-in. pipe running 
through the ship, no other reservoir being used. In this 
pipe a pressure of 125 Ibs. to the sq. in. can be developed 
in 45 seccnds. From this main, small pipes lead tu the 
steering gear, turrets, shell hoists, etc. In the trial the 
rudder was turned from hard a-port to hard a-starboard in 
6 seconds. In 8 seconds a turret weighing over 250 tons 
was set moving, and in 52 seconds both turrets were 
turnet completely around by compressed air. The first 
10-in. gun was loaded in 1 min. 37 sec.; including the lift- 
ing of the 500-lb. shell and the powder from the maga- 
zites, and the loading of the gun and ramming home of 
the charge, all by pneumatic appliances. Some trouble 
occtrred during the test from the lack of any previous 
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drill,, but the working of the pneumatic system was pro- 
nounced successful. At the same trial the four 10-in. 
guns were fired simultarieously by electricity, with full 
service charges and shells. This is a thing said to have 
been never before tried on an American war-ship, and the 
‘*Terror’’ stood the test well. 
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THE NEW BATTLE-SHIP “IOWA” had a trial trip, 
in charge of her builders, the Cramp & Sons Shipbuilding 
Co., on Nov. 13. The course was 10 knots in length, lo- 
eated 20 miles east of the Delaware capes. Four trips 
were made over the course, the average speed being 16.27 
knots with 112 revolutions of the screw per minute. The 
speed guaranteed by the builders was 16knots. Thehorse- 
power developed by the engines was approximately 11,-~ 
000. The official trial is expected to be made in February. 


EXTENSIVE INDUSTRIAL DEVELOPMENTS AT NI- 
agara Falls and vicinity are expected soon to result from 
the successful transmission of electric power from the 
Falls to Buffalo and the increased power equipment of the 
two power companies, the Niagara Power Co., which owns 
the great tunnel, and the Niagara Falls Hydraulic Power 
& Manufacturing Co., whose plant on the side of the 
cliff below the falls was described in our issue of Mar. 
26. The former company intends to place in position as 
soon as possible five more 5,000-HP. dynamos. The ex- 
tension of the wheel pit to.receive the turbines is now be- 
ing made. Among the new developments in the vicinity 
is the plant of the Matthiesen Alkali Co., which is ex- 
pected to be ready to operate Jan. 15, 1897. The Niagara 
Development Co. will build 25 new houses at Echota in 
the spring. The Pittsburg Reduction Co. has started its 
new aluminum plant, taking power from the new electric 
plant of the Niagara Falls Hydraulic Power & Manufac- 
turing Co. The production of aluminum by electric power 
from Niagara Falls is now so great a success that the 
Pittsburg Reduction Co. has found it advantageous to 
abandon its plant at Patricroft, England, and make all 
its product in this country. 

2 a, Sa 

ALUMINUM IS USED TO CONDUCT ELECTRICITY in 
the new aluminum works of the Pittsburg Reduction Co. 
at Niagara Falls, transmitting current from the generators 
in the power house to the electric furnaces in the melting 
house. The electric conductivity of aluminum, according 
to M. Lazare Weiler’s table, is 54.2, pure copper being 
100. The specific gravity of aluminum is 2.67, and that of 
copper 8.85, or 3.32 times as much. To carry the same 
current as could be carried by a rod of copper of 1 sq. in. 
section would require 1+ 0.542 —1.845 sq. in. of alu- 
minum, and this would weigh only 1.845 + 3.32 -= 0.556 of 
the weight of the copper. If the cost per pound of alu- 
minum were only 1.8 times as much as the cost per round 
of copper, then the cost of a conductor of each of the 
metals would be the same. 


—————— 


THE NAIL TRUST has collapsed. It began in June, 
1895, and it in one year had advanced the price of wire 
nails from 95 cts. to $2.70 per keg. In one year it made 
6,000,000 kegs of nails. It taxed the dealers 15 cts. a keg, 
which tax was refunded to them at the end of six months 
on proof that they had not cut the selling prices. It paid 
competing manufacturers to close their works, or bought 
them outright. It got control of the nail machine makers 
so that no one outside of the trust could buy a nail ma- 
chine, and ran things with a high hand generally. The 
yearly average prices of nails at Chicago for the five years 
previous to the formation of the trust were: 1890, $2.51; 
1891, $2.04; 1892, $1.70; 1893, $1.49; 1894, $1.11. In April, 
1895, the average price was 95 cts., and on May 1, 1896, 
the price was fixed by the trust at $2.70, after repeated 
advances during the year, and this price has since been 
maintained. The collapse came about through the start- 
ing of several small nail factories which bought a new nail 
machine recently put on the miarket and which the trust 
failed to capture. Nails at Chicago have already dropped 
to $1.70 per keg, and the price is expected to go to $1.25. 


° 


AMERICAN CITIZENS ONLY can be employed by the 
contractors for the improvement of the New York State 
canals. This is in accordance with the law passed May 
10, 1894 (Chapter 622, Laws of 1894), relating to the em- 
ployment of mechanics and laborers upon public works. 
This law forbids the hiring of any but American citizens 
for labor performed for the state of New York or for any 
municipal corporation in that state, and the same law 
requires the contractors for such work to pay the men 
not less than the prevailing rate of wages for similar ser- 
vices. 

eet hee 

NICARAGUA CANAL LEGISLATION, says Mr. J. R. 
Bartlett, of the Nicaragua Canal Company, is not to be 
“forced'’ upon Congress at its next session. ‘‘A moderate 
attempt’? will be made to secure favorable action; but 
meanwhile private negotiations for foreign capital will be 
resuined where they were broken off by the Venezuela 
proclamation of President Cleveland, Mr. Bartlett says 
that at that time HEnglish capitalists had agreed to ad- 
vance $60,000,000 towards the construction of the canal. 
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Francisco is in fact the home of the cable rail- ; 


NOTES OF A TRANSCONTINENTAL TRIP. 
Vis 
San Francisco. 

This is a large and attractive city, having a pop- 
ulation of about 400,000. It is situated on the 
north point of a peninsula, 30 miles long, which 
separates San Francisco Bay from the Pacific 
Ocean, the northern side of the city fronting on 
the Golden Gate, and its eastern side on the bay. 
The far-famed Golden Gate is the narrow strait 


FIG. 1.—VIEW OF THE SUTRO BATHS AND SUTRO HOUSE. 


connecting the bay with the ocean, so that the 
great bay, with an area of about 600 sq. miles, is 
almost entirely land-locked. This strait forms 
the only break for some hundreds of miles in the 
low coast range of hills which rise directly from 
the shore. A peculiar meteorological result of this 
break in the range is that San Francisco is prac- 
tically never hot, for in the afternoon of a warm 
day the windfromthe sea willbeginto pour through 
the strait as through a funnel, until by the even- 
ing there will be a chilly gale blowing. The cli- 
mate is remarkably mild and equable, being free 
from extremes of heat and cold. I had expected 
to find this an exceedingly hot place after the 
great heat on the Sierras, but while other towns 
in the state were experiencing temperatures of 8U 
to 96°, the temperature in San Francisco rarely 
got as high as 75°, and then only for a short time, 
while every night was cool and fresh. There is 
a great deal of foe on the coast. and looking up 
Market St., during a sunny day, there is often to 
be seen a grey darkness over the hills between the 
city and the coast, which to a stranger appears tu 
presage a heavy thunderstorm, but the ciouds do 
not approach and the sunshine remains unob- 
secured, Taking a car for the shore, which is 
about 7 miles distant, one finds the air growing 
colder and damper, while along the crest >2f the 
coast range can be seen a mass of white vanor 
rolling down on the east or landward slopes, but 
not getting very far. This is found to be a wet 
sea fog, which settles close down on the water, 
and it is this fog, coupled with the many 
dangerous points of the coast, which has led 
to the loss of so many steamers in this vicin- 
ity. On returning to the city, the fog is grailually 
left behind and the sunshine is again reached, 

The city government is far from being satisfac- 
tory, as it is run mainly on a political basis and 
with personal and party ends in view. There is 
a city surveyor, but no city engineer, and the 
street commission has no engineer. The sewerage 
system is very imperfect and many of the sewers 
are in a dilapidated condition, caving in quite fre- 
quently. In 1892, a sewer commission was ap- 
pointed to investigate the condition of the system 
and to report upon the means of improving it. 
For political reasons, however, it was legislated 
out of office in 1893, before it had done anything 
beyond making a preliminary report which con- 
clusively showed the faulty condition of the work 
as existing. This commission was composed of 
Mr.Irving M.Scott, Col. G. H. Mendell, U.S.Engrs., 
Mr. Geo. Davidson, Mr. Marsden Manson, and Mr. 
C. E. Grunski. The street paving is not very good 
as a whole. but the sidewalks are in much better 
condition. Concrete or artificial stone is largely 


used for the sidewalks, and it is specially notice- 
able that it has a rougher and coarser surface 
and is consequently much less slippery, than the 
cement paving commonly used in the Hast. 

An engineer notices the great extent to which 
concrete is used for garden walls,retaining walls, 
sidewalks, steps, gate posts, sidewalks, ete., and 
even for the basement walls of buildings, the ex- 
posed surface in these latter cases being finished 
to imitate rock-faced stone. The reason for this 
extensive use of concrete is the cheapness of Port- 


land cement, which is brought here by ships as 
ballast, and costs very little, while the equable 
climate is very favorable to the durability of the 
concrete. A number of contracting firms devote 
themselves to this class of work as a specialty. 
The topography of the city is irregular, there 
being several isolated hills, besides the range on 
the coast; the Mission Peaks are 925 ft. high, 
Reservoir Hill (in Golden Gate Park), 920 ft., 
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Fig. 3.—Plan of the Sutro Baths. oes 
while Russian Hill and Telegraph Hill are also 
points of interest. This makes the streets (which 
are laid out on a rectangular plan) very steep in 
places, so steep in fact that several blocks on the 
south slope of the ridge parallel with the Golden 
Gate are impassable for teams, and can only be 
used with much exertion by pedestrians. It wag 
on locations like these that the cable railways 
were first established, and it is here that the cable 
railways are found to be of special interest. San 


way, which was first introduced there by Mr, 


Andrew S. Hallidie, in 1873. The first line wag 


the Clay Street Hill Ry., with 5,197 ft. of double- 
track and a maximum grade of 16.26%. A ride on 
any one of the lines built along the ridge, where 


grades of 18 to 23% occur, such as the Powell 


St., California St. or Sutter St. lines, is really 
more thrilling to a stranger than is the ascent of 


Pike’s Peak. In the latter case the train ascendg - 


slowly and this gives the impression of great care — 


FIG. 2.--INTERIOR VIEW OF THE SUTRO BATHS; SAN FRANCISCO. 


and caution being taken, while the cable cars 


climb rapidly up a series of short steep grades = 


(broken by the level stretches at street intersec- 


tions) and then as rapidly run down similar 


grades from the summit level. Curves are alsa 
traversed quite rapidly and on some of the lines 
the up and down motion almost conduces to sea- 
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sickness. Various styles of grips are used, some _ 


having the jaws moving vertically and some hori- 


zontally, and both wheels and levers are used to 3 
operate the grips. On some lines short open grip 
cars are used, hauling short four-wheel, closed trail 


cars, but the more important lines have very long 
cars on two four-wheel trucks, half of the car 


being open (with seats back to back and the 4 


grip levers between) and half closed. The car 


bodies are set low on the trucks, so that it is an _ # 


easy step to the platform. Ordinary wheel brakes 
are used, but there is also a track brake fitted to 
one of the trucks, this brake having a wooden bar 


or shoe which is forced vertically down upon the 


rail. At many of the terminals turntables are 
used, smaller tables having one track engaging 
with one or other of the converging double tracks, 
while larger turntables have two tracks in line 


Et 


with the main tracks. The turntables are of iron . 


construction with a wooden platform at the street 
level, and some of them are operated by power 
derived from the cable. There is a most extensive 
system of transfers between the various connect- 
ing and intersecting lines, while since the opening 
of the Sutro electric line to the Cliff House, the 


trip of about 7 miles from the city to the shore 5 3, 


can be made for 5 cts. Blectric traction is em- 
ployed on many of the more level lines, the cars 
being large combination cars, as on the cable 
lines, and it was noticeable that here (as in other 
western cities) the conductors did not have as 


much to do in looking after and replacing the 79 


trolleys as they do in many eastern cities. There 
are two steam lines to the shore, operated by 
double-end saddle tank engines; one of these has 
open-sided excursion cars, while the other (fol- 


lowing the shore of the Golden Gate and opening 


up some wonderful scenery) has a curious styla 
of car with an open section at the middle and a 
closed section at each end. 

There are many fine offices and store buildings, 
but the craze for ‘“sky-scrapers’” has not yet 
broken out to any extent, though the proprietors 
of the San Francisco ‘Call’ are now erecting a 
15-story building of steel skeleton construction. 
The new Parrott Building is a large steel building 
with many interesting features, including a great 
dome over the center of the first floor (in the 
central light court). 

One of the notable buildings of San Francisco is 
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the Palace Hotel, which was of almost unprece- 
dented size and magnificence when built some 
years ago, and is still a very striking building. It 
occupies an entire block, 275 x 350 ft., and is in tha 
form of a hollow square, with light courts allowing 
for four rows of rooms on each side. It has seven 
floors above the ground floor and canaccommodate 
1,200 guests. The central court is carried up to the 
roof, which is of glass, and around it, on each 
floor, is a broad corridor or gallery. Carriages 
drive into this court and leave guests right at the 


Fig. 4.—70-ib Rail for Street Railways; San Francisco, Cal. 


door of the hotel office. The whole effect is en- 
hanced by the handsome finish of the fronts of the 
galleries, with white balustrades and pillars, and 
the liberal use of palms and tropical plants. All 
the water for the use of the hotel is filtered in a 
large filter plant erected on the roof of the 
building. 

The street cleaning of the city is done under the 
management of the Merchants’ Association, and 
the men are dressed in a uniform consisting of a 
brown canvas jacket or jumper, overalls of coarse 
brown duck, and a blue cap with the name of the 
association in gilt letters. At the foot of Market 
St. is a large railway office and waiting room for 
the ferries to the railway station at Oakland and 
to the various towns situated across the bay. 
Work is now in progress upon a large new steel 
structure, which is being built under the super- 
vision of Mr. Horace E. Brown, Engineer to the 
Harbor Commission. The Risdon Iron Works, of 
San Francisco, have the contract for this work. 
At Oakland some land reclamation work is going 
on to form a site for coal bunkers. Mr. Grunsky 
is the engineer, and Mr. Otto von Geldern is in 
charge of the work for him. 

The sea coast is reached by either one of two 
steam railways, or the Sutro electric railway, all 
starting from the suburbs of the city and con- 
verging near the celebrated Cliff House in front of 
the Seal Rocks. The old Cliff House was burned on 
Dec. 24, 1895, but a larger structure was at once 
built, and is a great resort for tourists and people 
from the city. North of the Cliff House are the 
new and extensive Sutro baths. On top of the hill 
(shown in the eastern view of the Sutro baths, 
Fig. 1) and overlooking the ocean is Sutro 
Heights, the residence of Mr. Adolph Sutro, 
Mayor of San Francisco, but who is most widely 
known from his connection with the famous Sutre 
tunnel on the Comstock lode in Nevada. The 
grounds of his establishment are open to the 
public. 


The Sutro Baths. 


On the shore, and close to the Cliff House, are 
the new Sutro baths, established and built by 
Mr. Sutro, and which were cpened in March, 
1896. The buildings are handsome and spacious, 
and form a pleasure resort for visitors as well as 
bathers, there being a museum and other attrac- 
tions, and cheerful promenades lined with palms 
and growing plants. The entire building is 495.5 
% 254.1 ft., and contains about 600 tons of iron- 
work in the columns and roof trusses, 270,000 cu. 
ft. of concrete, 3,500,000 ft. of lumber and 100,- 
000 sq. ft. of glass. Provision is made for spec- 
tators at aquatic sports and swimming matches, 
there being seating capacity for 3,500 persons in 
the amphitheatre, and 3,500 on the promenade, 
while the total capacity of the building, including 
the aisles, etc., is 25,000 persons. There are seven 
Swimming tanks, as follows: One large tank, 
1,409,062 gallons capacity; 4 small tanks, 70, 283, 


400 and &75 gallons; 1 medium size tank, 112,500 
gallons; 1 fresh water tank for plunges. There 
are 9 spring boards, and 7 toboggan slides lined 
with sheet brass and having a continuous stream 
of water running down them. These are shown 
in the general interior view, Fig. 2. There are 
517 private dressing rooms and 9 club rooms, the 
total capacity being 1,110; 29 dressing rooms and 
all the club rooms are fitted with shower baths, 
and there are 66 shower baths in all. The laun- 
dry equipment can handle 20,000 bathing suits 
and 40,000 towels per day. The restaurant is on 
these floors, with an arca of 30x75 ft. on each 
floor. 

The watér for the baths is taken from the 
waves or rollers which break on the reef on 
which the baths are built. A catchwater basin 
75x 150 ft. was blasted out of the rock, and this 
receives the water from the waves, which then 
flows to the receiving pond, and through a tun- 
nel to the settling tanks, whence it goes to the 
various bathing tanks. With a high sea rolling 
in, the tanks can all be filled in an hour. A cen- 
trifugal pump with a capacity of 6,000 gallons 
ser minute keeps up a constant circulation, and 
can fill the baths in from 5 to 6 hours. The tanks 
ean all be emptied in an hour, at high or low 
water, through an outlet of 24 inches diameter, 
the waste water being led away to a point where 
it is discharged into a tidal current, so that there 
is no chance of its being at once taken in again. 
The water is heated by a system devised by Mr. 
Sutro, using direct steam driven through small 
tunnels. The temperature is graduated in the 
different tanks, and in the smaller tanks it can 
be raised 10 or 20° in a few minutes. The bath 
buildings are protected on the west by a break- 
water lying north and south, 400 ft. long, 20 ft. 
deep, 25 ft. wide at the top and 75 ft. at the 
base, containing 450,000 cu. ft. of rock; another 
breakwater runs east and west, this latter being 
300 ft. long and of the same cross section, con- 
taining 300,000 cu. ft. of rock. A general plan of 
the establishment is shown in Fig. 38. 

The power house contains three compound ver- 


tical, direct connected engines of the marine 
Fig, 6.—Treck Crossing; Built by the Pacific Rolling Mills. 
type. Two of these operate the Sutro Electric 


Ry.; the larger has cylinders 16 x 24 ins. and 52 
x 24 ins., and is rated at G00-HP. at 150 revolu- 
tions per minute; the other has cylinders 11x18 
ins. and 22% x18 ins., and is rated at 300 HP. at 
200 revolutions per minute. Each engine has its 
own surface condenser, through which the water 
from the ocean flows on its way to the baths. 
The engines drive dynamos of 400 K-W. and 200 
K-W., respectively, the smaller being sufficient 
during week days, when only about 5 cars are 
running, and the larger being used when the traf- 
fic is heavy, while both engines are run together 
on Sundays, the traffic then being exceptionally 
heavy. 

The third engine drives two 75-K-W. genera- 
tors for the electric lighting of the baths. All 
the engines have steam jackets on the cylinder 
walls and heads. Each cylinder has two separate 
steam valves and two separate exhaust valves, the 
former (on both cylinders) being controlled by 


the engine. governor. The engines were built by 
the Fulton Iren Works, of San Francisco, and 
the dynamos by the General Electric Co., of 
Schenectady, N. Y. Steam is supplied by three 
Babcock & Wilcox water-tube boilers, carrying 
140 lbs. pressure, and the fuel is Weish anthra- 
cle coal, costing $7 per ton. Records of coal con- 
sumption, currents, etc., are taken daily, and ac- 
count is taken of the amount of the total power 
consumed by the railway, the pumps, and the 
Frith wheel and other attractions. The baths 
were designed and built under the personal di- 
rection of Mr. Sutro, and they, as well as the 
electric railway, are among the many works 
built by Mr. Sutro for the benefit of the people of 
Sen Francisco. 


Business and Industries of San Francisco. 


Union Iron Works.—These works have a very 
extensive plant for machinery and shipbuilding, 
The company is naturally proud of its work on the 
warships ‘‘Oregon’’ and “San Francisco’’ for the 
U. S. Navy, while since my visit it has obtained 
the contract for one of the new battleships, and 
very recently for a battleship for Japan. Besides 
the ordinary machine shops, foundry, etc., it has 
a galvanizing plant, extensive ship-yards, a large 
floating dry-dock and a storage space piled up 
with spare propellers, shafts, engine fittings, etc., 
for the various steamers built. A large new 
boiler shop is being built, and a new three-story 
office building, the lower story of this latter be- 
ing of rock-faced monolithic concrete, while the 
upper part is of pressed brick with stone trim- 
mings. The concrete work is being done by 
Keatings & Leonard, licensees for the welt- 
known Ransome system of concrete and twisted 
iron construction, who have done a considerable 
amount of work of this kind. All kinds of iron 
and machine work are done here, and at present 
a good deal of mining machinery is being turned 
out, the works being quite busy and employing 
some 2,000 men. In the shops are some excep- 
tionally large machine tools which were designed 
and built at the works. The great compound 
hoisting engines built for the Anaconda copper 


Fig. 5 —Spring Rail Frog for the S. F. 
& S.J. V. Ry.; Made by the Pacific 
Rolling Mills, San Francisco, 


mines were illustrated and described in Engineer- 
ing News, Sept. 3, and at the time of my visit 
the following work was in progress: Two sets of 
double-acting hoisting engines, with two cylin- 
ders, 30x72 ins., on each side; one similar en- 
gine, with cylinders 20x60 ins.; a 20-stamp sil- 
ver mill for Mexico; three sets of 1,200 HP. 
triple-expansion engines of marine type, with di- 
rect-connected dynamos, for the Market St. Ry.; 
nine elephant boilers, 160 lbs. pressure, fitted 
with Rooney stokers, for the Market Street Ry.; 
triple expansion engine of 2,800 HP. for the Pa- 
cific Coast Steamship Co.; two gunboats; a 
steamer of 600 tons for the Sandwich Islands. 
The repairing and overhauling of steamers is an 
important feature of the firm’s business. 
Pacific Rolling Mills—The works were first 
started for the manufacture of bar iron, and then, 
when the Central Pacific Railway was being 
built, they made great quantities of ironwork for 
ears, since which time the plant has grown very 
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extensively. The principal orders now on hand 
are for structural work, but include also some 
small highway bridges (80, 120 and 140-ft. 
span), and there is a considerable amount of 
minor work in hand, such as spikes, bolts, nuts, 
and the rod bands for wooden stave pipe. The 
ironwork for the Parrott building, with its great 
dome, and the dome on the City Hall, were turned 
out from these works. Z-bars are among the 
sections rolled; in fact, it is claimed that this 
was the first mill to roll such a section in this 


Fig. 7.—Cast Steel Piston; Made by Pacific Rolling Mills. 


country, it having been made originally for one 
of the warships, the plans for which were pur- 
chased abroad, and it was desired to substitute 
one section for a double-angle. section shown on 
the plans. Short pieces of Z-bars, used in pairs, 
are used on some of the street railways as chairs 
for the side-bearing girder rails. The works have 
8, 10, 12 and 15-in. mills, and also roll light T- 
rails, up to 40 Ibs. per yd., and street rails up to 
the 70-lb. side-bearing section now generally used 
for the city’s street railways, and this is shown 
in Fig. 4. A somewhat new line of business for 
the Pacific Coast which has recently been taken 
up by these works is the manufacture of switches, 
frogs and crossings for railway and street rail- 
way work, and a considerable amount of work 
of this kind has been done for the new San Fran- 
cisco & San Joaquin Valley Ry. Fig. 5 shows a 
spring rail frog for this railway, and Fig. 6 shows 
a crossing under construction. Some large steel- 
framed turntables for street cars have also been 
built, including one in front of the Chronicle 
Building, which is operated by gearing, the cogs 
of the turntable rack being formed by bolts 
through two concentric rings. There is a steel 
plant for the manufacture of steel castings, 
large and small, the work including pistons for 
locomotives, 7 ft. pistons for some of the new 
cruisers, Fig. 7, and the large stern frame cast- 
ings for these vessels. The rolling mills are driven 
by a large engine of the Corliss type with a form 
of valve gear specially designed to cause the en- 
gine to follow up the load on the mili quickly 
and then release it quickly. Oil fuel is used for 
the boilers, being brought up from southern Cal- 
ifornia in tank steamers and pumped from the 
vessels to the storage tanks. Gas heating fur- 
naces are used, having valves underneath for the 
purpose of economizing space, and there is a 
very interesting hydraulic charging machine, re- 
volving on a turntable. The furnaces, charging 
machine, and many other interesting parts of the 
plant were designed by Mr. Patrick Noble, zen- 
eral manager, who has been associated with the 
works for 28 years, and who may be seen in Fig. 
7, standing at the side of the casting. 

Pelton Water Wheel Co.—This firm is one of 
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the few whose business does not seem to have 
suffered from the prevailing depression, this fact 
being due mainly to the present great activity in 
water power projects. The lowest head under 
which any Pelton wheel is now working is 14 ft., 
while the maximum is 2,100 ft., this latter being 
at Fresno, Cal., as described in Engineering 
News, July 2. Cast-iron buckets are used for the 
ordinary heads and phosphor bronze buckets for 
wheels working under high heads. 

Alcatraz Asphalt Co.— This company has re- 
cently carried out some successful work of asphalt 
paving on a gravel foundation or base, and. has 
lined several reservoirs for the Oakland Water 
Co., of Oakland, Cal. (the new rival of the old 
Contra Costa Water Co.), using a 4-in. layer of 
asphalt painted with an asphalt paint. 

A, Lietz Co.—This company, manufacturing en- 
gineering instruments, makes a specialty of the 
cyclotomic transit, recently described in En- 


gineering News. This instrument costs less 
than an ordinary transit, but is claimed 
to be more accurate and more durable, 


It is true that angles cannot be repeated with 
‘it, but it does not seem that many engineers 
do this, or consider it necessary, as already a 
large number of the new instruments have been 
sold. Mr. Lietz has a special aluminum alloy, 
containing 70% aluminum, which he uses for 
standards and other parts of instruments and 
which is sufficiently hard to require no bushing for 
screws and bearings. The standards are designed 
to give great stiffness, and the instruments are 
found to be very rigid, even in high winds. The 
aluminum is also used for the telescope tubes. 
An 18-in. Y level, with aluminum fittings and 
weighing only 6 lbs. has been successfully used in 
windy weather by the engineer of the Harbor 
Commission. 

Excelsior Wooden Pipe Co.—The use of wooden 
stave pipe is becoming very general in the western 
states, to convey water over long distances for ir- 
rigation or domestic supply, and this pipe has 
been frequently described and illustrated in En- 
gineering News. In the larger sizes of pipe the 
staves are built up to shape on a collapsible form 
or centering, and in pipes of less than 18 ins. di- 


FIG. 8.—LOS ALATIOS VIADUCT ; COAST LINE DIVISION, SOUTHERN PACIFIC RY. 
Erected by the Thompson Bridge Co.; San Francisco, Cal. 


ameter a “rounding-out’”? machine or mandrel is 
used to bring up sunken staves to the proper con- 
tour, as the other staves cannot be driven down. 
This was designed for use on the water-workg 
system of Hollister, Cal., which were the first 
works on which wooden stave pipe of 10 and 123 
ins. diameter was used. In adobe soil, which is 
corrosive to steel, the wooden pipe hag many ad- 
vantages. The sides of the staves are carefully 
trimmed by planing knives to the radius and 
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curve of any given diameter of pipe, and then : a 
test section is set up to test the accuracy of the 
fit of the staves, as any slight error, multiplied by 
the number of staves forming the circumference 
of the pipe will make a badly-shaped pipe. Ateach > 
end of each stave is a saw cut, and in one of these 
is inserted a steel strip of such length as to leave 
a 1-12 in. open joint between the staves, the stay. 
being then driven up with a 16-lb. sledge, th 
forcing the steel slightly into the wood and mak- 
ing a tight joint. The steel strip is also slight 
wider than the stave, so as to cut into the sid 
of the adjacent staves. It is evident that spec 
care and attention are required for the successft 
building of this kind of pipe. A firm of sewer con 
tractors which received a contract for a wooder 
pipe line at Los Angeles, made a failure of t 
work from lack of experience, and caused ve; y 
considerable expense to get it in working orde 
The encircling bands are round steel rods, with 
Sternbergh’s upset ends and cold rolled thread 
while the clips are malleable castings. Conside 
able changes have been made in the form of 
clips to get a continuation of maximum stren 
with minimum weight. Rods of oval section haye 
been tried, but Mr. D. C. Henney, the manag 
and engineer, considers the circular section prefe 
able. 

Steel and Iron Pipe.—Iron and steel pipe a 
supplied by three principal firms. Dunham, Ke 
rigan & Hayden, hardware merchants, make th 
one of their specialties, and have an engineer, M 
Thomas Brooks, in charge of this department. 
reports a number of cases where this pipe hag 
been used under very high heads. The collapse 
riveted steel pipe by external atmospheric pres- 
sure, when the water in the pipe has been sudden 
drawn off by an accident (causing a vacuum 
the pipe) led Mr. Brooks to devise a special fo 
of air valve to give ample area of opening from 
the exterior in case of such an emergency. Th 
firm supplied the pipe line for the power plan 
Fresno, Cal., the total length of which was 4,0 
ft., with a head of 1,400 ft., including 20-in. la 
welded pipe and 24-in. riveted steel pipe, Tv 
forms of joints were used, the Converse. lo 
joint, and a bolted flange joint, the cast-iron 


flanges being shrunk on and headed to the pipe 
and reinforced by %4-in. rivets. One flange of each 
joint has a recessed face and the other a project- — 
ing face, a 3-16-in. rubber gasket being placed — 
between the flanges, which are then drawn up by — 
16 bolts 1 in. diameter, 1014 ins. long. The 31,- 
500 ft. of steel pipe for the Hollister water-works, — 
above noted; was supplied by W. W. Montague & "4 
Co., of San Francisco. : 
Bridge Companies.—Bridge work is at a very low | 
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ebb and the companies making this work a spe- 
cialty are practically idle. The San Francisco 
Bridge Co. has built some wooden bridges with 
pile abutments for the new San Francisco & San 
Joaquin Valley Ry. The Thomson Bridge Co. has 
erected some of the bridges and trestles on the 
new Coast Division of the Southern Pacific Ry., 
_ including the Santa Maria River Bridge with 
seven spans of 183 ft., and the Los Alamos via- 
duct, 734 ft. long, with plate girder spans on 
_ metal bents. A view showing the erection of this 
test is given in Fig. 8. The bents are raised 
by the derrick on the traveler, and the plate gir- 
ders were run out onto the structure on flat cars, 
and then run out through the traveler trusses by 
means of trolleys and slings, and set in place on 
the bents. Mr. Thomson says that the piles along 
the harbor front at San Francisco are supported 
entirely by skin friction, not reaching any firm 
_ pottom; these piles are ordinarily 80 to 90 ft. long, 
put he has driven Oregon pine piles 1385 ft. long, 
16 ins. diameter at one end and 6 to 8 ins. at 
7 the other. 
f Railways. 
= “che most important railway work now in pro- 
gress in California is that of the San Francisco & 
San Joaquin Valley Ry., which starts from Stock- 
ton (whence steamers run to San Francisco) and 
runs down a rich fruit and wheat-growing 
country, its objective points being Fresno and 
Bakersfield. The railway parallels two lines of the 
Southern Pacific Ry. but will develop a large local 
traffic. All switches and frogs, and many of tho 
ears have been built by firms on the coast, mainly 
to designs prepared by the engineer, as this was 
a new character of manufacture in that district. 
Particulars of this road and its structures were 
_ published in our issu: of Oct. 29. The Southern 
Pacific Ry. is building a new coast line to Los 
Angeles, having maximum grades of 1% as against 
214% by the present line over the Tehachapi Pass, 
on which summit grades two twelve-wheel en- 
gines are used for freight trains and two ten- 
wheel engines for passenger trains. One of tha 
viaducts on this line is shown in Fig. 8, The new 
line is laid with 75-Ib. rails and has an excellent 
track, being intended for fast traffic. This road is 
also building some small branches near Pomona, 
for which Grant Bros., of San Francisco and Los 
Angeles, are the contractors. 


————— rr 


THE NEW POWER PLANT OF THE WASHINGTON 
MILLS CO., LAWRENCE, MASS. 
(With inset.) 


The Washington Mills, of Lawrence, Mass., 
since their reorganization some ten years ago, 
have been enlarged by extending the area covered 
by buildings, adding stories to existing buildings, 
and by replacing old buildings by new ones until 
they are now claimed to be the largest woolen mills 
in the world. Originally, like all the Lawrence 
mills, water power was the sole reliance, but for 
some years a pair of 30-in. x 60-in. horizontal 
non-condensing engines have also been in use, 
They were designed by Mr. E. D. Leavitt, and 
were built by the Dickson Mfg. Co., of Scranton, 
Pa. They are worked from 2,000 to 2,400 I-HP. 
constantly. The exhaust steam from these en- 
gines is used in the dye-house. 

Recently Messrs. Dean & Main, mechanical and 
will engineers, 53 State St., Boston, Mass., have 
put in for the mills 1,100-HP. of Hercules water- 
wheels, making the total water power of the mill 
at ordinary stages of the river 3,500 HP.,and they 
have designed a rope drive for transmitting the 
power from these wheels, and two steam boilers 
and an engine containing some other unusual 
features, the whole forming a unique power plant 
well worthy of description. 

The extension of the mill have been so consid- 
_ erable that the total of steam and water power 
, above noted, amounting to early 6,000 HP., has 
been insufficient during times of even smali 
amounts of back water in the river, and espe- 
cially during lighting up time, when 750 HP. is 
required to drive the electric lighting dynamos. 
This will soon be increased to 1,000 HP. 


The Rope Drive. 


The 1,100 HP. water wheels above referred to 
had to be so placed as to utilize an old waterway 
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from the canal to the river; but this position was 
at some distance from the mill where the power 
was needed. It was necessary to transfer the 
power by a shaft westward some 80 ft., then 
southerly 108 ft., and vertically about 25 ft. After 
some scheming, it was decided to use for this pur- 
pose the “American” or continuous rope drive. 

This drive is interesting, if not unique, because 
of its length and the great power transmitted. 
The rope wheels have 24 grooves for 1°4-in. rope, 
and 7,000 ft. of rope are used. The speed of the 
rope is 5,026 ft. per minute, and Kenyon cotton 
rope is used. 

As shown in the drawing, the main rope wheel 
on the water-wheel shaft is 10 ft. in diameter. 
From it the rope passes upward, and thence over 
two 72-in. sheaves horizontally to the receiving 
wheel 76 ins. in diameter. The horizontal ropes 
are supported by two 72-in. carrying sheaves, and 
there is one 72-in. sheave used to direct one 
strand of the rope to the inclined take-up sheave 


It was seen, however, that a special design of 
boiler could be made that could amply be accom- 
modated in the space at hand. The design shown 
on the inset sheet was prepared by Dean & Main, 
and two boilers were built by the Atlantic Works, 
East Boston, Mass. Each boiler has two 48-in. 
Morrison corrugated furnaces, entering a com- 
bustion chamber, from which 590 2\%-in. tubes 
pass to the smoke box. The grates are 7 ft. 6 ins. 
long, the bridge wall 12 ins. long, the combustion 
chamber 5 ft. long ard 6 ft. 8 ins. high, aid the 
tubes are 14 ft. long between the heads. The length 
of the boiler over all is about 31 ft. The heating 
surface of each boiler is 5,300 sq. ft., the grate 
surface 62.20 sq. ft., and the ratio of heating to 
grate surface 85.2 to 1. 

The unusually large ratio of 85 to 1 was adopted 
because it is probable that. these boilers will be 
rushed, as the old boilers have been, and it is de- 
sirable to have enough surface to take up the heat 


evolved. The relation considered in designing the 


INTERNALLY FIRED BOILER FOR THE WASHINGTON [ILLS, LAWRENCE, MASS. 
Designed by Dean & Main, Engineers, Boston, Mass. Built by The Atlantic Works, East Boston, Mass. 


which travels on a carriage. The movement of the 
take-up is very slight and maintains the tension 
ef the rope satisfactorily. 

To make this rope drive a success, it was 
thought to be only necessary to support it on a 
very rigid structure from one end to the other, in 
order to maintain alinement and prevent vibra- 
tion. A heavy timber truss was built from one 
end to the other, with chordsand posts of Southern 
pine, and diagonal straining rods in vertical and 
horizontal planes, provided with right and left 
hand nuts, the whole being firmly anchored to 
foundations. 

The drive is successful, and it is impossible to 
say from its behavior, when running, whether it 
is carrying a load or not. 


The Boilers. 


About the time the rope drive was undertaken, 
it became necessary to provide additional boilers. 
The existing boiler house was full, containing 
eleven horizontal return tubular boilers, 78 ins. in 
diameter, with 2,190 sq. ft. of heating surface (fire 
sides of tubes) each, or 24,000 sq. ft. in all, and 
carrying 135 lbs. of steam. Although the grates 
were large, being § ft. by 7 ft., 25 lbs. of coal were 
being burnt per sq. ft. per hour. 

There was no place about the mill where a new 
boiler house could be built. There was, however, 
a space of little value on the other side of the end 
wall of the boiler house, and otherwise forming 
its continuation, except that the overhead floor 
was much lower than that in the boiler house, 
which had been made high to accommodate hori- 
zontal return tubular boilers. To raise this floor 
was a very expensive job, and besides this it would 
ruin the room above for manufacturing purposes. 


Loiler has been that between coal burnt and heat- 
ing surface, rather than the usual one between 
grate surface and heating surface. 

The minimum inside diameter of the boilers is 
% ft. 10% ins., and the maximum outside diameter 
10 ft. 2 ins. The weight empty of each boiler is 
90,000 Ibs., and the weight of water held by it is 
66,000 Ibs., so that the working weight of each 
boiler is 75 tons in addition to the weight of the 
steam pipes, ete., resting upon it. Each boiler 
rests upon two cast-iron cradles, one of which is 
stationary, and the other rests on rollers of cold 
rolled shafting to permit free expansion and con- 
traction. 

Each boiler has two 6-in,. pop safety valves 
which are set to blow at 135 lbs. gage pressure. 

Hach plate of the boiler was tested by the Pitts- 
burg Testing Laboratory. All rivet, stay-bolt, and 
tube holes were drilled in place, and the rivets were 
driven by a hydraulic machine. 

It is intended to have one fireman to each boiler 
and to burn one ton of coal an hour under each. 

We would call attention especially to the means 
provided at the rear of the boilers for equalizing 
the flow of the gases of combustion through the 
upper and lower rows of tubes. In all horizontal 
fire tube-boilers there is a tendency for the gases 
to pass through the upper tubes rather than the 
lower, and in consequence a waste of heat results, 
the gases escaping from the upper tubes at too 
high a temperature. To counteract this tendency 
in these boilers three dampers have been placed in 
the stack, each controlling one of three portions 
into which the smoke chamber in the rear of the 
boiler is divided. These portions are made by 
hanging curtains or partitions in front of the 
tubes, so designed that they offer greater resist- 
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ance to the flow of the gases through the upper 
rows of tubes than through the lower, which re- 
sistance may be varied at will by operation of 
the dampers. ‘To secure the best effect the velocity 
of the gases should be the same through all the 
tubes and the temperature of the gas discharged 
by each tube should be uniform. The latter may 
be determined approximately by very simple 
means, such as placing an iron bar in a tube for 
a sufficient time, suddenly cooling it by plunging 
in a weighed quantity of water, and determining 
the rise in temperature of the water by a ther- 
mometer. 

A number of bars may thus be used at atime, 
to take the relative temperatures of several tubes 


in a vertical row, and the three dampers adjusted. 


until the greatest uniformity in temperatures is 
obtained. 


The Engine. 

In view of the great amount of power required 
to drive the lighting dynamos, and of the import- 
ance of being as independent of low and back 
water as possible, it was decided to put in a new 
engine designed to develop some 1,000 or 1,200 HP. 
at its point of maximum economy, but capable of 
working at much greater power. 

The proper location of the engine was quite a 
problem, but it was finally decided to have it con- 
nected to the new water wheel shaft. According- 
ly this shaft was extended westerly beyond the 
rope drive described above into No. 3 Mill base- 
ment, and arranged to drive No. 1 Mill, which 
adjoins No. 38. 

On account of scarcity of room, it was finally de- 
cided to take the rather bold step of placing this 
engine in the line of the above-mentioned shaft 
which runs at 100 revolutions per minute. It was 
decided also to have a vertical engine in order to 
save room, do away with cylinder cutting and re- 
duce friction, to say nothing of saving cylinder oil. 
There are a sufficient number of precedents for 
fast running large power engines at present to 
make this a safe project if the engine is properly 
designed. 

Specifications were drawn up by Dean & Main 
for an engine having the following leading char- 
acteristics: Vertical inverted, four-valve, cross 
compound, surface condensing, thoroughly steam 
jacketed and provided with a large reheater. 
Diameter cylinders, 25 and 50 ins.; stroke, 36 ins.; 
revolutions per minute, 160; piston speed per min- 
ute, 960 ft. Shaft to be of hollow oil tempered 
steel, and all of the main forgings to be of the 
same quality of steel, made very light. 

The engine was made condensing because the 
old engines furnish about all the exhaust steam 
that can be utilized, and it was made surface-con- 
densing in order to keep the condensing water 
clean for the purpose of using it in the dye-house, 
instead of the cold river water, as at present, 
which is heated by exhaust steam. Thus all of 
the heat rejected by the engine is used in the 
dye-house quite as effectively as if it had entered 
the water at that point instead of at the engine, 
with the advantage that much less steam is re- 
quired for the power than would be required by a 
non-condensing engine. There is, moreover, less 
condensation in the engine, and less loss of heat 
between the engine and dye-house, than with the 
non-condensing engine. All heat that enters the 
engine goes to the dye-house, except the equiva- 
lent of the work done, that lost in the engine by 
radiation, jacket and reheater condensation, and of 
course that contained in the air-pump discharge. 
By removing the oil from it, the heat in the latter 
can be saved. The cost of coal for running this en- 
gine is, therefore, next to nothing. 

The circulating pump not only sends the water 
through the condenser, but continues its course to 
the dye-house. The surface condenser has a com- 
bined circulating and air pump, the whole was 
made by the firm of H. R. Worthington. There is 
also an automatic receiver pump for returning the 
separator, jackets and re-heater condensations to 
the boilers, and the exhaust of these auxiliary 
pumps goes into the exhaust system of the old 
engines. 

The contract for the engine was awarded to the 
Rice & Sargent Engine Co., of Providence, R. TI. 
It will have Corliss valves, but the specifications 
required the low pressure valves to be worked by 


positive connections with the eccentrics, and to 
have a fixed cut-off at 14 stroke, capable, by ad- 
justment when the engine is not running, of being 
extended any amount to 8% stroke. The valves will 
be wide open at 1-10 stroke, and the port opening 
is 12% of the piston area. The high pressure valves 
only are to be connected with the governor, and 
dash pots are to be used on this cylinder and closed 
by steam. 

The speed of the surface of the shaft journals 
being great, the bearings were made sufficiently 
long to reduce the pressure per unit of surface 
considerably below that occurring in common 
practice, and ring oiling is to be employed. The 
product of journal speed by pressure per unit of 
surface, however, is far within that common in 
locomotive driving axle practice. 


+ 


HEAVY TANK LOCOMOTIVE FOR THE MADISON IN- 
CLINE, PENNSYLVANIA LINES. miele: 


The operation on a grade of nearly 6%, more 
than a mile long, of the regular traffic of an im- 
portant trunk line of railway is a problem not of- 
ten met with, but such a grade exists near Mad- 
ison, Ind., on the Louisville Division of the Pitts- 
burg, Cincinnati, Chicago & St. Louis Ry. (the 
Southwest System of the Pennsylvania Lines West 
of Pittsburg). It is 7,012 ft. long, with a total ele- 
vation of 418 ft., making a rise of 311 ft. per mile, 
or approximately 5.9%. It is undoubtedly one of 
the steepest long grades in the world upon which 
a regular passenger and freight service is main- 
tained with the use of adhesive power only. We 
illustrate herewith a locomotive designed spe- 
cially for service on this very heavy grade. 

When ascending this grade, the cars (as a pre- 
caution in case of broken couplings) are pushed 
before the engine; and when descending, the en- 
gine backs down at the front of the train. It is 
to be understood that the regular road engines 
are disconnected from their trains at the top of 
the grade, and left there waiting for the next 
train brought up by the hill engine. The pecu- 
liar conditions of the service at this place neces- 
sitated many departures from customary locomo- 


CyHnd ors +. aisiies anes 
Distance center to center 7 
Form of crosshead and guides, Laird (cast-st’] cross-h’d) 
Connecting rod, length between centers. ..9 ft. 10% ins, 
Valve Gear: 
Type ... 


Steam portsi,s<niiwo hepa weed ee 1% x 18 ins 
Exhaust ports selossers) cagA Lies 
Slide valves ... . Richardson balanced, 


Lap, outside laksa .-1-in. 
Lap, inside ‘ 3-16-in. 
TRAV GD G2 Wiarcieis occctt ec ctcie cane cee cio AS 
Lied ais cvaisiesvstoueteieare, vislerslers « ae sis wield ew leis) A Ponte 
Boiler: ; 
Diameter-of barrel insidé” .\.0. 2 2 chess mpstetoiptal eee 5 ft. 
Thickness of barrel plates ........... dea etes 7-16-in. 
Height from rail to center line ........ sje vite ak dea aia 
Working steam pressure ............. headed te 150 Ibs. 
Firebox: 
TYDO. 2 1eAisstelele dtereie Melon 1c elds TR eee . Belpaire. 
Length 4nside 25's 2) isiscle ss neisaaeteee «eee 0 ft. 9% ins. 
Width ingide}at-top® <5 ...2ce.2 bene See Sees Ie eat 
Width inside, at bottom ............ < 6 
Depthi- cee ot cros sags ee a 9% ** 
Thickness of side plates ..... 5-16-in. 
Crown sheet: .........6. . -%-in 
Tube sheet ... ..--in, 
Grate” ATOR, hs ctoe cicres t cet oe tcl i a eae Sl» vieerteSdentte 
Tubes: 
Number ...... orice * slop. pldtedanecyeeeaenens  naiehe clei bale ceo 
Dag lic) MRR iy tari Ser es wc .....2 18-16 ins. 
Diameter; outside 2%)... 2s Tissier Sel sere lene pais 
Length between tube plates ........... . .13-ft. 45% <“« 
Total fire area of tube openings........... . 3.65 sq. ft. 
Heating Surface: 
Ratio:-to grat@iareas..<3) ss deca eee 61.91 to 1 
Tubes, exterior. j::. «sss anieren pice eee 1,528.89 sq ft. 
HMirepox atc acetate ROSE EP Te amici. eo! i, a 
Total, with exterior tube area ........... LCT Tae 
Miscellaneous: 
Exhaust nozzle, single; diameter............... 5 ins. 
Smokestack, smallest diameter ...... Bre cares teretete 180" 
Smokestack, height from rail to top ............ set tte 
Capacity of. tanks: =...0a.. .acse ote See 2,000 gallons. 
Capacity’ of coal ‘space... Vi0 seen ae 3,000 Ibs. 


PAPERS Bia 6509 Com eq coe 32.520 “ 
Total adhesive tractive power, at 25% of weight 
OH SOTIVOrS2™ ive wc, civrersisieere 35,000 ‘‘ 


In order to prevent the trains from gaining too 
much headway during the descent the engine is 
equipped with an interesting arrangement for 
regulating the speed. This is based on the prin- 
cipal of the Le Chatelier brake, and is in some re- 
spects similar to that used on several of the west- 
ern mountain railways. It consists in connecting 


the valve chests with a 14%4-in. pipe, from which 
a 2-in. connection runs bark to a point below 
the cab floor at the engine nan’s side, where it 
mufiier, 


terminates in a V/hen descending the 


HEAVY TANK LOCOMOTIVE FOR THE MADISON INCLINF ; PITTSBURG, CINCINNATI, CHICAGO & ST. LOUIS RY. 
S. P. Bush, Superintendent of Motive Power. 


tive construction, and the proportions of the en- 
gine are consequently somewhat different from 
ordinary practice and do not entirely conform to 
the rules recommended by the Master Mechanics’ 
Association. One of the most notable features 
is the adoption of a tank engine, thus increasing 
the weight available for adhesion, a matter to 
which we have briefly referred on our editorial 
page. 

The locomotive, as will be seen by the accom- 
panying cut, is carried on eight wheels, all of 
which, are coupled, and has a large tank on each 
side of the boiler and a small coal bunker behind 
the cab. The fuel used is bituminous coal. The 
general dimensions and particulars are as fol- 
lows: 


Tank Engine for Madison Incline; P., C., C. 
Runaning Gear: 

Driving wheels, diameter 
Journals, driving axles 
Wheel Base: Drivinee cere rcicc: scecc cue cece 15 tis 
Wheels having blind tires , 
Weight in Working Order; (all on drvg wh’ls) 140,000 Ibs. 


SarsndA waip 


hill the link motion of the engine is reversed, so 
that the cylinders during a portion of the stroke 
will force air up into the valve chests and thence 
through this pipe to the muffler, where it escapes 
into the atmosphere. By means of a regulating 
valve below the cab floor the escape of the air 
can be checked so as to obtain the most desira- 
kle speed for the pistons, and consequently for the 
engine. By closing the valve entirely the engine 
can be stopped during the descent. In order to 
prevent the pistons from sucking in air from the 
smoke box, with accompanying cinders and grit, 
a steam jet is directed upwards through the ex- 
haust column from an opening in the hollow wall 
dividing the two exhaust, passages. Fresh, clean 
air is instead admitted into the cylinders from a 
connection at the base of the exhaust column; 
this leads to the outside of the smoke box and is 
shown over the valve chest in the illustration. 
This connection can be opened or closed by means 
of a valve operated from the cab, and it is, of 
course, apparent that it must be opened only 
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when descending the grade. In order to lubricate 
the cylinders a small jet of hot water is let into 
each exhaust passage. Besides this regulating 


_ device the engine is equipped with the American 


driving-wheel brake, and there is also a power- 
ful screw hand-brake which alone will hold the 
engine and train on the grade. 

As before stated, the service for which the en- 
gine was designed necessitated a departure from 
the customary proportions of locomotives. A lit- 
tle reflection will show how different the work 
of this engine is from that of ordinary engines. 
A road engine has to exercise its entire hauling 
eapacity only when starting a train and getting 
up speed, but during the majority of the time 
it is in service only a fraction of the total power 
is needed. The total adhesive weight on the dri- 
vers is never utilized when the train is running at 
its regular speed with the lever hooked up towards 
the middle, and it is then that the economy of 
expansion comes in. If a road engine could be so 
situated as to have to make a continuous start 
lasting during its whole run, it would be under 
the same conditions as when going up a steep 
grade. The exertion of the full adhesive power is 
consequently not the exception but the normal 
condition of work on the Madison hil. 

To. use steam expansively under these condi- 
tions would be impossible, unless the cylinders 
were of much greater proportions with regard to 
the adhesive weight, than on the ordinary road 
engine. The total weight of the new engine is 
140,000 lbs., all adhesive weight, but the mean 
weight during the ascent is about 130,000 Ibs., 
this being based on the consumption of two- 
thirds of the water in the side tanks. According 
to ordinary practice this weight would require a 
cylinder proportion of about 22 x 2454 ins. The 
additional 344 ins. of the stroke which this engine 
has, is a clear gain in the expansion of the steam, 
over and above that which may be produced 
when the engine does not exert its full adhesive 
power up to the slipping point. In other words, 
the cylinders were made as large as it was prac- 
tical to make them, and the economy of this is 
shown by the fact that ordinarily the engine is 
able to make three round trips up and down the 
hill without refilling its coal bunker, which holds 
only 1% tons of coal. 

The engine was placed in service on Jan. 1, 1896, 
and has been giving entire satisfaction ever since. 
No official test of its hauling capacity has yet been. 
made, although it is the intention to make such a 
test in the near future, in order to obtain reliable 
details of performance for comparison and future 
use. We are officially informed, however, that the 
engine has fully met the expectations of the offi- 
cials, and that its performance during the ascent 
as well as the descent is entirely satisfactory. 

Quite a number of interesting details had to be 
considered in the design of the engine. In order 
to keep the front ends of the top row of flues un- 
der water on the grade without filling the boiler 
so full as to cause the engine to get wet steam 
snd throw water from the smokestack, the 
back end of the boiler is set considerably higher 
than the front end. The throttle valve is of the 
ordinary balanced type, but it has no play on its 
stem, the object being to avoid the elattering of 


the valve upon its seat in case the compression in 


the steam chest should exceed the boiler pressure 
during the descent. To protect the steam chests, 
a relief valve has been placed on each, which is 
set just beyond boiler pressure. In arranging the 
driving springs for the engine it was calculated 
that the front springs would receive the greatest 
load and they were designed accordingly. When 
the engine is on the grade, however, its center of 
gravity is shifted backwards, and in consequence 
the rear springs receive the greatest load, which 
caused some little inconvenience at first, until 
the necessary adjustment was made. 

Instead of metallic piston rod packing, asbestos 
cord is used, as the metallic packing would be 
apt to be damaged when the engine is drifting 
down the hill without steam. The engine is 
equipped with pneumatic bell ringer, pneumatic 


sand valves, steam heat for passenger trains, 
and all modern improvements, 
This locomotive was designed by Mr. S. P. 


Bush, Superintendent of Motive Power of the 
Southwest System, Pennsylvania Lines West of 
Pittsburg, and it was built at the company’s 


shops at Columbus, O. We are indebted to Mr. 
Bush for the photograph and information used 
in the preparation of this article. 

The city of Madison, Ind., is 85 miles southeast 
of Indianapolis, on the Ohio River. The inclined 
plane was built by the State of Indiana when 
Madison was on the transportation highway to 
the West. Passengers and freight came from the 
East over the old Portage road and the Johns- 
town canal to Pittsburg, thence on the Ohio 
River to Madison, thence through Indianapo- 
lis to central Indiana and Illinois. A portion 
of the plane is cut through solid rock over 100 
ft. in depth, and there are two embankments 
nearly 100 ft. high. The incline plane was com- 
menced in 1836 and finished in 1841. It came 
into the possession of the Pennsylvania System 
in 1874. The plane was finished in 1841 and 
operated by horse power until November, 1848. 
Andrew Catheart’s improved engine, having two 
sets of cylinders, and a pinion working in a rack 
in the center of the track, was used until July, 
1868, when it was superseded by a more power- 
ful engine designed by Mr, Reuben Wells, the Mas- 
ter Mechanic on the Jeffersonville, Madison & 
Indianapolis R. R., and built in the railway com- 
pany’s shops at Jeffersonville, Ind. 

This old engine, which was in use until the pres- 
ent year, had eight driving wheels, 44 ins. diam- 
eter; cylinders, 20x24 ins.; wheelbase, 16 ft.; 
and weighed 57 tons. The boiler had a crown- 
bar firebox for burning wood, and carried a work- 
ing pressure of 125 Ibs. It was originally built 
with ten driving wheels, but one pair was taken 
off in 1886 to facilitate running over the sharp 
curves in the yards at Madison. 

Or? i — 


THE AMERICANIZING OF ENGLISH RAILWAYS. 


A great deal has been done in the past few 
years in the introduction into Great Britain of 
features of railway practice which are practically 
copied from this country; and the results have 
been highly pleasing to the travelling public at 
least. Nevertheless the well-known conservatism 
of the Britisher makes itself heard occasionally 
in denunciation of these innovations. In a re- 
cent number the London “Engineer” publishes in 
its correspondence department a letter from a 
representative of this class which is most amusing 
for its bluntness and for the ‘‘Americo-phobia”’ (if 
we may coin a word) which its writer discloses. 
It will be noted that the writer, like many of 
his countrymen, considers that anything of old 
establishment must be good, and he deprecates 
the use of the improved American car coupler 
because the clumsy English coupler has been in 
use for 60 years. It is also to be noted that side- 
chains are used with the American automatic 
coupler for passenger cars, and it may be inferred 
that the writer of the letter is not very well 
posted on the details or merits of the devices 
which he criticises. 

We print the letter in full as follows: 


Sir: From time to time efforts are made by various 
well-meaning people to Americanize our English railways, 
apparently under the impression that whatever is Ameri- 
ean is right, and that we do not at all understand what 
suits us best. Differences of climate, of average length 
of journey, and of long custom are taken little into ac- 
count by these zealous reformers, who are quite convinced 
that whatever pleases the American traveller ought to 
give equal satisfaction here. One of these _ periodical 
waves of Transatlantic influence is now passing over this 
country, and no doubt, like former ones, will leave some 
traces of its passage. We are promised the Brown 
coupler, the Jones ‘‘car’’ heater, the Robinson lighting ap- 
paratus and what not. Because Americans are content 
to stew themselves in winter time at 80° at the pleasure 
of a black attendant, who naturally loves tropical tem- 
peratures, we ought to do the same. It is stated that the 
Great Western Railway, with more zeal than patriotism, 
is crdering steam heating apparatus from America. The 
steam heating, to my thinking, is both unpleasant and 
ridiculously unnecessary in this country. What need has 
there been for it during the last winter for example, when 
not a flake of snow or a piece of ice that would bear a 
dog was seen? It dries rather than warmis, and brings 
the dampness out of wet clothes, boots, and umbrellas 
in a most unwholesomine manner. 

Another great fad of the Americanizers is that a system 
of coupling which hus answered its purpose admirably 
well for sixty years should be given up for a clumsy lump 
of metal, which can gnly act by the coaches being heavily 
bumped against each other, and which, if it should give 


way, has no side chains to keep the train together. Our 
permanent way, the best in the world for solidity and ex- 
cellence, for convenience of renewals and for durability 
of parts, must be abandoned for one in which the rails 
are fastened down with dog spikes, after the manner of 
contractors’ temporary lines, and have nothing else to 
prevent them from turning over. Wood being so cheap 
in America that the railways can afford to almost pave 
their lines with rougbly hewn logs, we ought in this 
country,’ where every sleeper is imported, carefully se- 
lected, dressed to a standard size, and preserved by chemi- 
cal means, to make our lines a continuous wooden floor- 
ing. No proof that English railways use too few sleep- 
ers is given, but American ones use more, which, of 
course, quite settles the question. 

Our system of conveying passengers’ luggage is found 
to be entirely wrong by the admirers of American prac- 
tice. The system of checks is all very well for long jour- 
neys of two or three days’ duration, but what advantages 
has it for those of as many hours? It is based mainly 
also upon the plan of having luggage conveyed to and 
from the stations indeperdently of the traveller it belongs 
to, a system which does not obtain here, and is not the 
least likely to. 

Even the late regrettable outrage on the Brighton Rail- 
way is turned to account by the foes of our comfortable 
and cosy system of compartment coaches. If we travel in 
huge caravans, full of draughts and smells, dust and 
noise, such things, it is said, could not happen. About 
a thousand millions of passenger journeys are made annu- 
ally in this country, and such a case occurs perhaps once 
in five or six years. Can any American say the same for 
the United States? Of course we do not over here know 
of every outrage whick occurs in American trains, but 
shall need a good deal of convincing that they can possi- 
bly be rarer under any system than they are in Great 
Britain. 

In America, where many journeys run to 2,000 miles, 
and even a good deal more, and where passenger 
traflic is of much less importance than goods, it may be 
necessary to induce people to undergo the fatigue of 
such journeys by affording them far more luxury in trav- 
elling than the vast majority ever get at home. But is 
it really required here, where a journey of 300 miles is 
considered a good day’s work by most people? Are these 
novelties in the least demanded by the British travelling 
public, or are they simply forced upon it by the reckless 
competition between the companies? I freely admit that a 
good deal has been copied in this country from American 
practice during the last few years, and with advantage; 
but where is the process to stop? One of the most se- 
rious aspects of the question is that concerning the enor- 
mous deadweight per passenger of the American style of 
coach. The latest trains of this type, just built for the 
East Coast joint service to Scotland, weigh 270 tons and 
carry 300 passengers, or 2,016 Ibs. per passenger. A train 
of six-wheeled stock, quite as safe and amply good enough 
for any oue not enervated by luxury he never originally 
wanted, could carry as many and weigh only 90 tons, 
including a 12-ton van. As to lunching or dining in 
trains, it is simply so much money taken away from the 
station refreshment rooms and maintaining extra staffs 
to do it with. To most Englishmen it is far more agree- 
able to leave the train for a few minutes now and then to 
obtain necessary refreshment, than to take it amidst the 
noise and vibration of even the most gorgeous dining 
saloon ever put upon wheels. The fact is, many English 
railways are so prosperous just now that they hardly care 
what expense they go to in order to eclipse their rivals, 
whether in speed or luxury. They think nothing of using 
a couple of enormous engines and tenders to convey two 
or three dozen passengers at a break-neck speed in 25-ton 
vehicles costing $10,000 apiece. I very much fear that 
when hard times come again—and they always do « 
again and generrlly stay longer than is convenient—and 
the companies find people have been made dissatisfied with 
the comfortable and profitable English coach, they will 
regret the necessity for building more and more of these 
travelling drawing-rooms, dining-rooms, bedrooms, smok- 
ing-rooms, kitchens, lavatories, and heaven only knows 
what. They need not think to confine them only to the 
very longest journeys; passengers will want them on much 
shorter runs, and I shall be surprised if the companies are 
loyal enough to each other to hold out unitedly against 
such a demand. W. B. Paley. 

September Sth, 1898. 


rt 


A PORTABLE ASPHALT PLANT has been built by the 
Hetherington & Berner Co., of Indianapolis, for the pur- 
pose of preparing asphalt for paving work in small cities 
where it would not pay to erect a stationary plant. The 
apparatus consists of two cars having steel framesand cor- 
rugated iron sheathing. Packed in one of these is a frame 
made of tubing and light steel beams, which forms the 
frimework for the machinery when the plant is in use. 
The cars are run on a sidetrack and have the wheels 
blocked, the framework is erected and the mixer mounted 
in position on a tower between the cars. One car carries 
the power plant, consisting of a locomotive boiler and a 
steam engine. This car also contains the sand dryer and 
screens, while the other contains the asphalt kettles, 
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The uncoupling of M. C. B. couplers while 
trains are running, without any evident reason 
for the action, forms the subject of some interest- 
ing figures recently made public by Mr. J. N. 
Barr, Superintendent of Motive Power of the Chi- 
cago, Milwaukee & St. Paul Ry. According to 
this statement and to similar statements by other 
railway officers, these accidents are becoming 
frequent enough to demand the study of motive 
power officials and coupler manufacturers to pro- 
vide a remedy. Mr. Barr’s records cover a pe- 
riod of two years, but he presents actual figures 
for only two months of the period, viz., the 
months of August and September, 1896. These 
are as follows: 

Causes of Train Break-in-Twos with M. C. B. Couplers. 


August. September. 
Chainwtoo shorten: ee) + Se Chain mtoorshort see cei cee 1 
Locking block worn...... 1 Locking pin worn........3 
Locking pin raised...... 1 Locking pin raised....... 6 
Undetermined. ........... 21 Wrong knuckle .:....... it 
-— Guard arm too open...... 1 
Total ie cack sete ee ore 26 Undetermined ........... 24 


Total 


It will be seen that out of 62 uncoupling acci- 
dents occurring during the two months desig- 
nated, 45 occurred without any apparent reason 
as far as an examination of the coupler or the ob- 
servation of the trainmen gave evidence. Mr. 
Barr states further that the accidents were no 
more frequent with one make of coupler than with 
another, and also that as far as his observation 
gave evidence the uncoupling was not due to the 
sliding free of the knuckles without opening. As 
an explanation he suggested the possibility of the 
“ereeping”’ of the locking device until it finally 
raised sufficiently to free the knuckle, which was 
then pulled open. This uncoupling of automatic 
couplers was one of the subjects discussed at the 
convention of the Master Car Builders’ Associa- 
tion in June last, as recorded in our issue of June 
25, and it appears that this is a trouble which is 
being experienced on many railways, and Mr. 
Barr himself stated in his remarks that the 
partings of freight trains by unlocking of M. C. B. 
couplers were four times aS numerous as those 
from breakages of link-and-pin couplers. The 
general trend of the discussion appeared to show 
that the trouble is mainly due to the locking pin, 
which is caused to rise by the jarring or buffing 
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strains or by the nipping action of the knuckle 
incident to the motion of the cars. The collect- 
ing of coal and dirt under the pin, and the use 
of too short a chain on the pin were also adduced 
as reasons for this very undesirable action. It 
would seem to be necessary for coupler manu- 
facturers to look very closely into this matter 
and to discuss it with the men who are familiar 
with the use of the cars in actual service, so 
that some means may be adopted to prevent 
these dangerous break-in-twos. From the evi- 
dence thus far presented, it would seem that 
gravity alone is not a sufficient reliance to hold 
a knuckle lock in place, and that the lock ought 
to be held in its place by some mechanical con- 
nection when the knuckle is closed. 


-o 


The advantages which tank locomotives possess 
for certain classes of service do not seem to be as 
generally recognized as they should be by Ameri- 
can railway managers and superintendents of 
motive power. The advantages of such: engines 
for yard service are pretty well known, though 
engines of this type are but little used in practice 
even for this purpose, but their advantages for a 
suburban service where frequent stops are re- 
quired deserve to be better known. It is to be 
remembered that a tank engine saves the cost 
of a tender, and occupies less space on the track, 
which latter is an important consideration in 


yards. In yard work, also, the tank engine 
gives the engineman a good view to the 
rear, so that he can handle his engine in 


such a way as to do little injury to cars in 
switching. The New York, Pennsylvania & Ohio 
R. R. (Erie R. R. system) and the West Shore 
R. R. are among the few roads using tank en- 
gines for yard work, and the Long Island R, R: 
is one of the few using engines of this type for 
suburban service. All elevated railways operated 
by steam, however, are equipped with this type 
of engine exclusively. The Grand Trunk Ry. 
(following English precedents in this as in many 
other matters) uses tank engines for both the 
above classes of service, and the traffic in its St. 
Clair tunnel is operated by monster tank engines 
mounted on ten wheels (all coupled). 

In this issue we illustrate and describe a new 
and powerful tank engine built for working the 
heavy passenger and freight traffic over the Mad- 
ison incline on the Pittsburg, Cincinnati, Chicago 
& St. Louis Ry. Here the run is short, with no 
trouble in taking coal, and all the adhesive 
weight than can be obtained is desirable, while 
the amount of switching required makes the 
shortness of the engine an added advantage. In 
England, tank engines of various types are used 
almost exclusively for suburban and switching 
service, and we have from time to time illustrated 
some of these locomotives. While the new engine 
described elSewhere is for special service only, 
and cannot be taken as an indication of any in- 
tention towards a general use of such engines, it 
at least serves to call attention to the tank type 
of locomotive, and may lead to some further con- 
sideration of the advantages of this type for other 
classes of work. 
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In his late annual report, Commodore Melville, 
Chief of the Bureau of Steam Hngineering, di- 
rects especial attention to the number of engi- 
neer officers of the navy who have been retired 
during the past year for physical incapacity, and 
to the steadily increasing number of such offi- 
cers on the retired list. He says that these re- 
tirements are conclusive proof that the physical 
strain to which the officers of the engineer corps 
are now subjected is too great, and that the only 
remedy is an increase in the number of such of- 
ficers. Commodore Melville takes the position 
long held by this journal—that in the modern 
battleship “the guns would be powerless without 
the machinery; also that, other things being 
equal, that fleet will give the best account of it- 
self which has the best equipment of trained men 
in the engine room, as well as at the guns.” It is 
to he sincerely hoped that the next Congress will 
handle this subject of naval personnel in a busi- 
ness-like, intelligent and thoroughly unprejudiced 
manner: and in the spirit that the real impor- 
tance of the subject demands. Our Government 
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has been liberal for some time past in its appro- 
priations for new warships, and the results of 
these appropriations are a source of national 
pride, and are serving as models for nations with 
a longer experience in naval construction, But, 
as Commodore Melville says, it is one thing to 
design and build machinery for these vessels, but 
it is quite another thing to keep this machinery 
in such condition that it may be ready to re- 
spond to every call made upon it under all 
conditions. This naval machinery is of such a 
‘complicated character and of such common and 
diversified use that constant vigilance and the 
greatest care are necessary to keep it in the state 
of efficiency required. If the number of trained 
men demanded by these conditions is not suffi- 
cient, the efficiency of the shiv as a fighting or 
cruising machine is correspondingly lowered, and 
the skill and money expended upon her design 
and construction are practically wasted. In our 
new navy a sufficient number of trained officers 
and men is of ouite as much importance as new 
shins. If we are to have a new navy it is the 


duty of Congress to see to it that it is made 


efficient in all its branches. 
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That old familiar subject for discussion, the re- 
spective merits of bridges having pin connections 
and riveted connections, has been left in peace 
for some considerable time, but was brought out 
again at last week’s meeting of the American So- 
ciety of Civil Engineers. The cecasion was a 
brief paper by Mr. George E. Gray, Hon. M. Am. 
Soc. C. E., referring to old riveted bridges on the 
New York Central R. R., and the advantages of 
this type of truss were ably set forth in the dis- 
cussion by Mr. George H. Thomson, who is well 
known as an advocate of this type of construction. 
The greater safety in case of a derailment on the 
bridge was, of course, put forward, but, on the 
other hand, ancther member considered that the 
fact of the far greater number of pin-connected 
bridges made impossible any proper comparison 
on this ground. He instanced some severe cases 
in which pin-connected bridges had successfully 
withstood serious damage, and yet had not col- 
lapsed in the way that the opponents of this type 
of construction had claimed that they would (or 
at least ought to) collapse. The advantage of dis- 
tributing the load over a great number of points 
were touched upon, but curiously enough no ref- 
erence was made to the multiple-intersection lat- 
ticed construction in which this feature reaches 
its highest development. The discussion turned 
almost entirely upon ordinary through trusses 
having riveted or pin-connected members, but 
even Mr.Thomson admitted the applicability of the 
latter system for deck structures. There was not 
a very long or comprehensive discussion, nor did 
it bring out anything very new, beyond the facts 
of the extent to which riveted truss bridges with 
solid floors have been introduced on the Central 
Vermont R. R., and it was really but a brief re- 
vival of an old but interesting subject. It may be 
noted, however, that the portals of the Central 
Vermont R. R. bridges are distressingly ugly from 
an aesthetic point of view. The heavy rectangu- 
lar end-posts are connected by a rectangular por- 
tal girder with triangular gusset plate connections 
of the girder to the posts. Considering the amount 
of money expended in getting a good design and 
a good structure, a little money might surely have 
been spent in securing a less harsh and unsightly 
treatment. An arched portal girder, or curved 
gusset plates would have had a lighter and pleas- 
anter appearance, without in any way reducing 
the strength of these important members. It is 
evident that bridge engineers, as a class, have not 
yet began to realize the demand, for some regard 
for aesthetic principles in their structures. 
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There is one matter in connection with pin- 
connected bridges, which especially deserves to be 
kept in mind by engineers, and that is the advan- 
tage which they possess with respect to erection 
in difficult localities. On the inset sheet in our 
last issue was a view of a great bridge on the 
Trans-Siberian Ry. over the Usuri River, a 
structure with three long spans all made with 
riveted trusses. The labor required to prepare the 
material for such a bridge, transport it to the site 
and erect it, must have been enormous; and the 
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vast amount of field riveting necessary must have 
kept the structure on the falseworks a very long 
time: The advantage of the pin-connected struc- 
ture for any such situation is obvious to an 
American engineer. Apparently the builders of 
the Trans-Siberian Ry., and similar pioneer rail- 
ways, could patronize American bridge compan- 
jes or at least copy their practice with a great 
deal of profit. 
OO 


; ' HIGH BUILDINGS AND SAFE ELEVATORS. 


To the European traveler in the United States 
at the present day there is probably no more strik- 
ing feature than the prevalence of high buildings 
in large cities. We do not refer by this so much 
‘to the wonderful structures of 16 or more stories, 
of which both New York and Chicago can boast 
a considerable number, but to the buildings of 
eight, ten or twelve stories, of which great num- 
bers exist in all our large cities, such as Philadel- 
‘phia, Boston, and St. Louis, and which are be- 
‘coming quite a prominent feature even in such 
‘minor cities as Pittsburg or Buffalo. The social 
and economic results which come from the prev- 
-alence of high buildings are of great importance. 
‘It is of enormous advantage in the conduct of 
business, for example, enabling a very great num- 
ber of people to be concentrated in a small area, 
and yet giving them an abundance of light and 
air, and room for convenient work. Take for ex- 
ste the central business district of Chicago. If 
all the business in this district were to be trans- 
ferred to buildings not more than five stories high, 
r would be necessary to cover an area more than 
wice as great. The added difficulty and cost of 
arrying on business when such an extended 
rea is included in the business district are evi- 
dent. 
_ For an example on the other side we may take 
he city of London. As is well known, the area 
which the old city of London covered, now com- 
monly known as “The City,’ is almost wholly 
given up to business; but the vast amount of busi- 
ess transacted on this limited area coupled with 
existing restrictions as to height of buildings (few 
office buildings being more than five or six stories 
in height) has compelled a crowding which an 
American would find most irksome and incon- 
venient. The contrast between the spacious and 
well lit offices of an American firm in a modern 
office building and the cramped and dimly lighted 
quarters which satisfy a London firm doing a sim- 
ilar amount of business, is one which has often 
been noted. 
Now, while rigid building laws in Huropean 
‘eities are partially responsible for the absence of 
high buildings there, it is also true that the high 
buildings of American cities are made possible 
“only by a notable American invention, the fast 
passenger elevator. Its development has been as 
rapid as has the development of the high build- 
ing itself, and had this not been the case, it is cer- 
tain that the latter would not have taken place. 
We should not see a 30-story building in process 
of construction in New York to-day, for example, 
if the elevator builders had not made great ad- 
vances over the slow moving machines that were 
in common use 15 years ago. 
But a matter not less important than the feat- 
ures of speed and reliability is the matter of safety. 
It is only because it has been possible to con- 
vey passengers up and down a vertical shaft with 
almost, perhaps quite, as small a percentage of 
casualty as occurs in travel on a railway, that the 
elevator has become so popular. There is a sen- 
sation of risk in moving swiftly up or down a ver- 
tical shaft, and only habit and exverience of its 
safety dispels it. But if once a serious accident 
ccurs to an elevator, fears are aroused, people re- 
sort to stair climbing and tenants begin to look 
with more favor on buildings of lower height. 
From this point of view the recent accident to an 
elevator in the 22-story building of the American 
Tract Society, reported in our last issue, is of im- 
ortance to every one interested in any way in 
igh buildings, or their construction. It would 
take only a few such accidents, should they 
hance to occur at about the same time, to serious- 
ly shake public confidence in the general safety of 
elevator service; and should this take place, the 
investment in present high buildings and the con- 
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struction of additional ones might be seriously 
affected. In other words, it behooves elevator 
builders and those responsible for the safety of 
existing elevator plants to spare no pains to keep 
the standard of safety at its highest, not only 
to make safe their own business, but the invest- 
ments and business of thousands of others. 

Reviewing now briefly the circumstances of 
the accident in the Tract Society building eleva- 
tor, it appears that in the design of this plant, a 
high-pressure hydraulic system, using water at 
a pressure of 900 Ibs. per sq. in., was adopted in 
place of the lower pressure, about 150 lbs., com- 
monly employed. It will be apparent that by this 
means it was possible to materially reduce the 
size of the hydraulic cylinders, and thus the space 
taken up by the elevator plant. This was, of 
course, an important matter in so large an instal- 
lation. 

In published statements the builders ascribe the 
troubles which have been experienced with these 
elevators to the use of this system; but it appears 
doubtful to an engineer whether this is the sole 
or even the main reason for the accident.. Iver 
since these elevators were put into service there 
has been difficulty in operating them. With the 
best care on the part of the operators they have 
found it difficult to run the elevator cars smoothly 
and to stop them at a floor landing at exactly 
the right point. It can easily be believed that the 
yalves controlling the moyement of the hydraulic 
plungers were not so well proportioned as those 
which the builders had for years used on low- 
pressure work, and to which they were accus- 
tomed: but that is hardly a fault of the high- 
pressure system. An accident which occurred 
some months ago, in which a car dropped sudden- 
ly a story or two, we have heard ascribed to air 
in the cylinder, a danger against which every pre- 
caution should be taken in a hydraulic elevator 
system: but it is not apparent why air should be 
more likely to give trouble here than in a low- 
pressure system. Again, the recent accident was 
due te the breakage of a bolt in a check-valve 
cover: but unless the error was committed of 
using the same check-valves for 900 lbs. pres- 
sure that was used in ordinary low-pressure 
works, it is again not clear what the high-pres- 
sure had to do with the accident. 

The real cause of the recent accident and the 
voot of the difficulty with which all elevator engi- 
neers are now struggling is simply the great rate 
of speed at which elevators in high buildings are 
now required to be run. Recent specifications 
call for a speed of 70Q ft. per minute on passenger 
elevators, or nearly S mites per hour, about the 
speed of a Broadway cable car. The elevator car 
with an average load and including its counter- 
perhaps, two tons, and this 
weight must be started from rest and brought up 
to full speed in a movement of perhaps 5 ft., must 
stop from full speed in a similar distance, and 
must be eapable of control by the elevator boy, 
so that it can be stonped at the floor level within 
a fraction of an inch. Besides this, the accelera- 
tion and retardation must be suitably graduated, 
else the passengers will be forcibly reminded of a 
toboggan slide, when the car starts down, and will 
feel as if their avoirdupois had suddenly and -un- 
comfortably increased when the car shoots up. 

The difficulty of difficulties. comes in, however, 
when we take up the design of the safety attach- 
ments. Every passenger elevator has, or ought 
to have, appliances by which, when the normai 
speed of the car is exceeded, whether from the 
breaking of the rope, the derangement of the ele- 
vator machinery or any other cause, clutches au- 
tomatically grip the guides at the side of the ele- 
vator shaft and bring the car to a standstill. This 
was an easy enough matter when elevator cars 
ran 200 or 300 ft. per minute; but when we reach 
700 ft. per minute difficulties thicken. There 
must be a considerable margin between the 
normal sveed of the car, and that at which the 
safety clutches is set to overate, for variations in 
the load on the car and the pressure in the ecylin- 
ders cause large variations in the ordinary speed 
of the cars. If the normal speed is 700 ft. per 
minute, we presume the safety clutch could not 
be set to operate at less than 1,100 or 1,200 ft. 
per minute, or nearly 12 miles per hour. But the 
operation of a safety clutch at such a speed is a 
thing to be done with caution. To bring a weight 
of two tons or so too suddenly to rest from such 
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a velocity might cripple the elevator guides or 
cause some other breakage which would make a 
bad matter worse. 

In the recent Tract Building elevator accident, 
the car did not fall. It merely ran down the shaft 
at a speed not high enough to operate the safety 
clutches and struck the buffers at the bottom. Its 
passengers found by experience that to be brought 
up with a shock from even such a speed is not 
unattended with danger. 

It was a trifling thing that caused the accident. 
The breakage of a bolt in a check valve on the 
pipe leading from the pump to the hydraulic cylin- 
der started a leak, which caused the movement of 
the plunger, just as if the discharge valve from the 
cylinder had been opened. But this leak was not 
automatically closed when the car neared the bot- 
tom of its shaft, as the valve would have been, 
and so the car struck the bottom buffers at full 
speed. Any other cause which would have started 
a leak from the cylinder and the system of piping 
to which it is connected would have been 
equally effective in causing the accident. In most 
of the newspaper accounts of the accident, in fact, 
it was ascribed to the blowing out of a gasket. It 
doubtless occurred to most engineers who saw 
these reports that it was a strange sort of engi- 
neering thatuseda gasket whichcould by any pos- 
sibility blow out, for the joints of a hydraulic ele- 
vator system. We presume that metal to metal 
joints, or at least some form of metallic gasket is 
used for such connections. 

Another fact of importance comes to light in con- 
sidering this accident. Suppose that the break of 
this check-valve cover bolt had occurred a moment 
sooner, just when the elevator car was standing at 
a floor, and passengers were getting on or off it. 
The car would have instanily started down and 
the chances are great that one or more of the pas- 
sengers would have been caught in the doorway 
and cut in two. This is a danger which does not 
seem to be guarded against as it should be in ele- 
vator construction. When the car is standing still 
it is held in position only by the elevator machine 
and any break or failure occurring at that time, if 
passengers are entering or leaving the car, may 
cause a fatal accident. 

It may be urged that the chances are so remote 
of such an accident occurring that it is not worth 
while to make provision against it. There is a 
popular idea that an elevator is a machine so sim- 
ple and safe that it is very little liable to acci- 
dent or to getting out of order. In this connec- 
tion we find some interesting figures in the last 
quarterly report of the Superintendent of the 
Department of Buildings of New York city. This 
department is by law charged with the duty of in- 
specting passenger elevators. We quote the sum- 
mary of its work in this field in the first nine 
months of two successive years as follows: 


Jan. to Sept. 

—inclus.— 

. 1895. 1896. 

No. inspections of passenger elevators.......2,6382 4,257 
Defective passenger elevators reported........ 52 856 
Elevators made safe on notice frcm Dept.... 44 912 
Pass. elev. cases sent to att’y for prosecution... 16 182 


It is certainly clear from these figures that unless 
the present inspection is too severe by far, the in- 
spection of a year ago was a highly incomplete 
and perfunctory affair. Further, the fact that the 
inspectors of the Building Department should be 
able to find an average of 95 defects a month in 
the passenger elevators of this city is surprising 
and somewhat disquieting. It must be remem- 
bered that an elevator plant ought to be and gen- 
erally is in the charge of competent attendants, 
who should discover and remedy all defects, re- 
gardless of the occasional visits of the official in- 
spector. In addition, a large number of elevators 
are regularly inspected by private firms who make 
a specialty of this work. It will also occur to 
many of our readers, doubtless, that the above 
figures show well that safety is not to be found in 
reliance upon any municipal or state bureau. If 
we grant that the inspection of 1896 was thorough 
and effective, what guarantee have we that we 
may not in a year or two return to the conditions 
of 1895? 

Returning to our statement above that the real 
cause of present troubles with passenger eleva- 
tors is the high speeds at which they are required 
to be run, we are far from saying that because of 
this fact present standards of speed should be low- 
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ered. The speed of 700 ft. per minute, which is 
the highest now in use so far as we recall, is no 
more than is actually needed to give sufficiently 
prompt service to buildings 14 or more stories in 
height. We do believe, however, that it is the 
duty of elevator makers, and of the engineers who 
specify the requirements which elevator makers 
must fill, to pay more attention to the matter of 
safety when such high speeds are required. 

The most fruitful direction in which to work, it 
appears to us, is in connection with the safety 
devices on the ear itself. We know of no good 
reason why every elevator car should not be fur- 
nished with a brake, under control of the opera- 
tor, by which the car could be stopped and 
held at any point of its travel quite independent 
of the operating mechanism. If this brake were 
interlocked with the operating lever, or with some 
mechanism connected with the doors at the va- 
rious landings, the car could be held absolutely 
in place at every stop and the danger of its start- 
ing uv or down while passengers are entering or 
leaving, either through accident to the machinery 
or through the carelessness of the operator, would 
be wholly done away with. It may also be noted 
that the common annoyance of cars creeping up 
or down on account of minute leaks when stand- 
ing at a floor would be obviated by such an appli- 
ance. 

A word may be said here also concerning the 
provision of air cushions at the bottom of ele- 
vator shafts. These were in quite general use a 
dozen years ago,and many remarkable tests were 
made with them, such as dropping a car several 
stories without injury to passengers. With the 
advent of buildings of 12 stories and upward the 
air cushion idea appears to have been generally 
dropved. This, again, seems to us a mistake, for 
zn air cushion is not designed to catch a car fall- 
ing freely from a height of a half-dozen stories 
or more. Other appliances on the car should pre- 
vent any such great snveed as would be obtained 
by a free fali from such a height. But an air 
cushion would serve a useful purpose in arrest- 
ing a ear which runs down the shaft as did the 
car in the Tract Society building without setting 
the safety clutches. 

That the automatic clutch alone is not enough 
of a safeguard for high-speed elevator service, 
however, seems to be amply proved. Many of our 
readers will recollect in the Manufacturers’ 
Building at the Columbian Exposition a set of 
hydraulic elevators which carried passengers up 
to the roof of the building, a dizzy height. Dur- 
ing the exposition one of these elevators fell with 
a load of passengers on account of the breaking of 
the rope. The car fell several feet and then was 
stopped by the safety clutches, but these released 
as soon as the car stopped and again it fell, to be 
again brought up, and so on, till it came to a final 
stop some 20 ft. above the bottom of the shaft. 

It is a well-known principle in the operation of 
safety devices of every sort, that unless provision 
is made for their regular use or testing, they are 
very apt to be out of order and inoperative when 
the emergency comes which they are designed to 


meet. This is an inherent fault of the or- 
dinary safety attachment on  an_e elevator 
ear. In the regular course of events it is never 


used during the entire life of the eleyator, and it 
is, therefore, never certainly known whether 
it will operate effectively when an acci- 
dent occurs which it is designed to meet. This 
affords another reason why the plan of having 
the safety clutch operated by the elevator boy at 
every stop of the car would furnish additional 
safety as compared with the present systein. 


LETTERS TO THE EDITOR. 


Early Bridge Trusses without Diagonals. 


Sir: In your issue of Noy. 19 you refer to a bow-string 
truss bridge at Hoosick Falls, N. Y., which was con- 
structed without diagonals or their equivalent, and remark 
that it is the only instance in your knowledge of such con- 
struction. 

The Mosely Bridge Co., of Cincinnati, Ohio, built bow- 
string highway bridges at a very early date. This firm 
coustructed one at Galena, Ill., in 1858, and one at Rush 
St., Chicago, at about the same time. These were swing 
bridges with an iron tower, and carried rods or hog chains, 
which suspended two bow-string trusses. These trusses 
had no diagonals, being constructed on the same principle 


as shown in your cut. The upper chord was triangular, 
consisting of three plates. Several of these bridges were 
constructed in Illinois, but they were stationary, with 
the exceptions noted. One was at Golconda, Pope Co., One 
at Clay City, Clay Co., and one on the Little Wabash, in 
Wayne Co. The latter was still in use three years ago, 
but ail the others mentioned have either fallen or been 
taken down. Yours truly, 
Bloomington, Ill., Nov. 21, 1896. J. H. Burnham. 
Sa FAS 


Vertical Curves for Connecting Railway Grades. 


Sir: The accompanying table of corrections for grade 
elevations, to be used where vertical curves are used on 
railways in rounding off the angle formed by the junction 
of two grade lines, may be of interest as indicating a 
convenient method of tabulating corrections for any given 
difference of grades and length of curve desired. 

The curve employed is the usual parabola, chosen be- 
cause of the ease with which any correction may be 
found when the correction at the vertex, or meeting point 
of grade lines, is known. Two properties of the parabola 
are utilized; 1, that ordinates from tangent to curve vary 
as the square of the distance from the point of tangency; 
and, 2, that the curve bisects the vertical intercepted be- 


Vertical Curves For Connecting Railway Grades. 


tween the vertex and long chord joining the P. C. with 
the: Pd: 

In the figure let HG,=T, be the correction at dis- 
tance x from A; M=CD, the correction at the vertex, 
and 2L the length of the curve in stations, then the 
property first referred to gives the relation 

x2 
T=M . qd) 
L2 

To find M, produce A C to F to meet a vertical through 
B, the end of curve. Call the algebraic difference of grades 
d, then will F B=Ld, and since CD=—%CE by the 
second property, M=%4 FB, or 

M=4L4. (2 

The length of curve, 2 L, may be fixed by the circum- 
stances of the case or may be found by assuming a cer- 
tain rate of change of grade per station, the rate of 
change increasing with d. Call this rate of change R, 
then for L in stations. 


(8) 


To find the correction at a point one station distant 
from the P. C. at A, insert the value of d from (3) in (2), 
and the resulting value for M in (1), x being one station; 


the result is 
I2R 
T= %—— 
Le 


=¥%R. (4) 

At two stations from A, T, = 2 R; at three stations, Ts; = 
414 R; at half a station, T4%4—% R, etc. 

The table gives values of T for points 50 ft. apart for 
a few values of L and d. These corrections must be 
added when the algebraic difference of grades is minus, 
and subtracted when the algebraic difference is plus. 
Similar tables for other lengths of curves or differences 
of grades may be prepared at the engineer’s leisure, and 
time in the field may be saved by their use. 

Yours truly, 

College Station, Tex., Oct. 10, 1896. 


Table of Corrections for Vertical Curves. 


J. C. Nagle. 
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(The advantages of the use of vertical curves 
in relation to the operation of train service is dis- 


cussed at some length in Wellington’s “Economic 
Theory of Railway Location,” and it is there 


pointed out that these advantages are of far 


greater importance at sags than at summits, the 
length for such curves being recommended as 200 
ft. on each side of the vertex. It is also pointed 


out, however, that with the universal adoption of | 


an automatic close coupler much of the import- 


ance of these vertical curves would disappear. — 
With trains having much slack in the couplings a 


rate of change of grade of 0.025 per station of 100 


ft. would best fill the required conditions, but for 


ordinary service (especially after the introduction 
of improved couplers) 0.05 per station will be 


ample. Wellington’s book, however, gives only the — 


vertical distance between vertex and curve, while 
the table given with our correspondent’s letter 


gives the vertical distances at intermediate points. 
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NAVAL PRACTICE IN SHIP RIVETS AND RIVETING.* 


By J. H. Linnard, Naval Constructor, U. S. N., 
*" Member. 


Among the most important details of hull construction 
are the methods by which the different parts are attached 
to each other to give strength to the whole. Too much 
care cannot be taken to secure such arrangements as will 
provide strength combined with cheapness of execution. 
Too often in shipyards insufficient attention is given to 
this matter, and while general indications as to the riy- 
eting are usually put on plating plans, the details of spac- 
ing, etc., in important connections are frequently left to 
the judgment of foremen, or, indeed, the ironworker 
who lays out the work. 

In merchant work, Lloyd’s rules have been adopted as 
the general standard, but they fail to give information in 
several particulars. Thus the spacing of rivets in the 
angles uniting water-tight frames and bulkheads to the 
outer skin plating is not specified. No information is 
given as to what is considered a suitable size of rivet 
head, etc. In the hulls of the very large passenger steam- 
ers these matters have assumed great importance, and we 
hear of riveting proving defective and of rivets having to 
be cut out and replaced more frequently than in times 
past. 

In men-of-war, where scantlings have been cut down 
to the lowest limit of safety, the detailed consideration of 
the riveting becomes of capital importance. In such 
work, where weight-saving without sacrifice of strength 
becomes so necessary, certain departures from merchant 
practice as exemplified in Lloyd’s rules have been very 
general in the different navies. These relate principally to 
the breadth of laps and straps, connection of frames to 
outside plating, the shape of rivet heads, ete. 

In our own Navy it has been the practice to follow in 
general the rules of the British Admiralty. Some years 
ago, in the course of the work in which I was then en- 
gaged, it became desirable to draw up rules’ for riveting for 
the guidance of draftsmen and foremen in considerably 
greater detail than any given in the Government specr- 
fications. At that time the available information on the 
subject was collated, the practice in different services 
compared, and the results embodied in a series of tables 
which have since been adopted, with some minor modifi- 


‘cations, in a number of yards in which our new vesseis 


have been building. It has been thought that these tables 
might be found of interest to the Society and might lead 
to a profitable discussion as to whether modifications in 
them are desirable. 

In no particular of riveting work is greater diversity 
shown than in the shapes of the rivet heads. This is due 
to the fact that, in by far the greater part of riveted con- 
nections, the principal stress on the rivets is a shearing 
stress and the heads are usually more than ample to resist 
the forces exerted on them. Where it is necessary to study 
weight-saving, the size and shape of the rivet head be- 
comes of considerable importance. In a vessel such as the 
armored cruiser ‘‘Brooklyn,’’ the weight of rivets driven is 
upward of 330,000 lbs., and, of this weight, from one- 
fourth to one-third is in the rivet heads. Any method by 
which any considerable percentage of weight can be sayed 
in the heads is therefore worthy of consideration. 

The rivet head which has the least weight is the counter- 
sunk head, since practically all of the head is simply a 
replacement of metal taken from the plate. It has, how- 
ever, the disadvantages of increased cost due to the labor 
of countersinking, and the decrease in the tensile strength 
of the plate or shape, owing to the greater section of 
metal removed from the hole. In the French service the 
saving of weight is considered of sufficient importance to 
counterbalance these disadvantages, so that the greater 
part of the riveting, except very light work, is executed 
with countersunk heads. In our own Navy, such heads 
are only used where the character of the work requires it 
on other grounds. It should be pointed out that where 
countersunk heads are used it is important that they 
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hould fit the countersunk holes in the plate. The angle 
- the apex should be a very little sharper, so that the 
head will be sure to bottom well. The blow of the hold 
then cause the head to completely fill the 
untersink. 
In Fig. 1 are shown the dimensions of the different 
apes of, rivet heads adopted. The pan heads are those 
opted by the British Admiralty. The tap rivet heads 
ye squares on them of dimensions determined by ex- 
eriment. They are the minimum necessary to set the 
vet home strongly without wringing off the square with 
he wrench. It has been found by our own rivet makers 
that it is difficult to get these pan heads sufficiently well 


Tap Rivets. 
FIG. 1.—STANDARD RIVET HEADS IN USE BY THE BUREAU OF CONSTRUCTION AND REPAIR, U. S. NAVY. 


centered on the shanks of the rivets to meet the require- 
ments of the inspectors. 

The Bureau of Construction and Repair considers it or 
vital importance that these cone-head rivets should be 
true to figure. A slight eccentricity of the rivet holes is 
sometimes unavoidable, and if the closing rivet itself 
should also be eccentric, the lip would not cover as it 
ought, and therefore, whenever there is eccentricity ap~ 
parent to the eye, the rivet must be rejected. Experienced 
rivet makers with the best appliances have found it prac- 
tically impossible to make rivets with these heads abso- 
lutely concentric. The shortest diameter of the head is 
considerably greater than the diameter of the rivet blank. 
The result of the heading operation is that if there is tne 
slightest crookedness in the blank, or if it is not sheared 
perfectly square, the head will be formed unavoidably on 
either one side or the other of the centre line of the rivet, 
because the rivet blank is free to wabble about, and is 
not held centrally as it should be by the heading die. A 
rivet head whose shortest diameter is exactly equal to 
that of the rivet avoids this difficulty, because if the rivet 
blank is bent, or in anywise eccentric or sheared obliquely, 
it will be caught by the header and straightened up and 
the head formed true and central in every instance. This 
Ss the form of cup largely used in making boiler rivets. 
Years ago the Government adopted a standard for bolts 
and nuts, including form of threads, and this standard 
has been of great use not only to manufacturers of bolts, 
but to engineering establishments throughout the country, 
most of whom have adopted it. In a similar way, if the 
Navy Department were to establish a consistent standare 
for forms of rivets, it would also, no doubt, be adopted 
by other users of rivets throughout the country, with 
ual advantage. 
A large manufacturer of rivets writes: 
The proportions we adopted for our boiler rivet heads 


Several years ago, and which have been used ever since 
with the greatest satisfaction, are as follows: The height 


— 


TAPLE I.—Relation Between Diameter of Rivets 
Rivet Holes and Weight of Plates, 


j-Diameter of corresponding-, 


aud 


. rivets, rivet holes. 

Weight cf Plates. ins. ins. 

1) to G@ Ibs. exclusive .... ...... % 7-16 
G ~ $-“* EE ee Set) FE" 9-16 
§ “15 ~ be wee pear cues avare 56 11-16 
Bien)” ** iy Send ne ce 34 15-16 
mou‘ oa eds (6 Galen Tatars % 15-16 
EAQ. *< ee SSD. F 2 Se 1 1-16 
ets ss a Pond Seeks s 1% 1. 7-82 
Smibe. ANd above: ses we Vids oe (1G 1 11-32 


TABLE Il.—Breadths of Laps and Straps for. Riveting. 


Centers of rivets to be placed not less than 15g times the 
diameter from the edges. In double and treble rivet- 
ing, the distance from center to center of rows to be 
net less than 2% diameters in laps, and 2% in straps.) 


readth of laps for single riveting. . .. 9384 diameters. 
readth of laps for double riveting.... .. ble ee 
readth of laps for treble riveting... .... 7% — 
readth of edge strip for single riveting. 7 sf 
readth of butt-strap for double riveting. 1114 ie 
readth of butt-strap for treble riveting. 16% “ 


(For all countersunk head and tap rivets make dimension A equal thickness of plate plus 1-16 in. 
as per angle of countersink for given depth of head. Tap rivets will be %-in. 
for the same thickness of plate; except those in stem and aieru. post, Ne will be %4-in. larger.) 


of cone head is % the diameter of the rivet shank. The 
least diameter of cone head is equal to the diameter of the 
rivet shank. The greatest diameter of cone head and but- 
ton head, 1% times the diameter of the rivet shank. 

The height of the head of button-head rivet is equal to % 
the diameter of the rivet shank. 


This manufacturer suggested the adoption of these heads 
for hull-riveting also. 

It will be observed that the rivet head proposed is 
considerably heavier than the Admiralty head. With the 
authority of the Bureau of Construction and Repair, a new 
type of rivet head has been adopted for the most recent 
vessels. They are substantially as follows: The diameter 
of head at top is equal to the diameter of rivet, at bot- 


%'in.Diam Rivets. 
5 


Enc, News. 


Dimension B 
larger than the corresponding rivets 


tom is 156 diameters; and the height is % of the diameter 
of shank. These heads are substantially identical in 
weight with the Admiralty heads, except for the smaller 
sizes, which are from 5 to 10% heavier. The detailed di- 
mensions of these heads are shown in Fig. 2. They have 
proved amply strong in use and are easily manufactured. 
It is possible that the height of the head could be still 
slightly reduced. 

In sizes above % in., intended to be driven in punched 
holes, there is a taper enlargement under the head, the 
diameter just under the head being 1-16 in. greater than 
that of the rivet, and tapering down in about half a di- 


Eno.NEws. 
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TABLE III.—Spacing for Rivets. 
Number of 
diameters 
from center 
Connection. to center, 
Single-riveted laps and straps ........ ..sesee. 3% + 


Double-riveted lars and straps 15 Ibs. and over... 4 — 
Dovble-riveted Japs and straps under 15 Ibs.... 4° + 


TTeble=ftVeELad AON’ sik e teisicte “oisiciarsiwi!s Was cl fend ainco.e 44, — 
Treble-riveted straps with alternate rivets in third 
DOW OMALGEG « vatcanicccinis © sae eres see ele Risse. eee = 
Longitudinal seams of plating required to be 
Weert le ia en iat eisln + ocd kama siae 4%— 
Conrections of transverse frames not water- ‘tight 
CO OUTBRIGS MPG carta Ceigre st wheels) i dielele Me steadier 8 "+ 
Deck plating to beams, and in " general where 
special strength is not required ..........-..- 8 — 
Connections of floor-plates, brackets, lightened 
intercostals, etc., to clips and angles........ io 
Connections of vertical keel angles where not 
water-tight, of angles and other stiffeners to 
bulkheads, of boiler and engine bearings and 
foundations generally 20 ada eens 6 — 


Connections of inner-bottom plating to all ‘non- 
water-tight frames and longitudinals ... DD + 
Connections of angles of water- tight frames and 
longitudinals to all plating, and in general where 
water-tightness is required between plates and 


SHAPE Mil. dick Oalers saentinriola) syaisreyeiisieis) «06 ,0.0,e,n10 5 — 
Connections of armor-shelf angle to shelf and 
OUtside plating 2.0.25 swe. ees 44% — 


In special cases of intercostals, beam ends, ete.. 
where strength is required in connections of 
limited extent, spacing to be as required by 
circumstances, except that rivets in the same 
line should never be spaced less than 


Notes.—The sign + indicates that if the exact spacing 
cannot be used. take the nearest over. The sign — indi- 
eates that if the exact spacing cannot be used take the 
nearest under. 

A reasonable discretion should be used in connection 
with the signs + and — of the table, and where the spac- 
ing as laid off comes quite close to the requirements, but 
with the wrong sign, it will generally be better to use it 
than to depart too widely from the exact spacing in the 
direction indicated by the sign. 


could be greatly simplified. The angles adopted are in- 
dicated in Fig. 2. The trapezoids shown give convenient 
dimensions from which templates can be made for keeping 
the countersunk tools true. It will be observed that the 
45° countersink answers for three-quarters of all rivets 
driven in a ship-yard. 

It is intended that the rivet holes should be countersunk 
through the plate to within 1-32 in. of the bottom of the 
hole in all cases. This has the advantage of removing 
most of the metal weakened by the punching. 

This varying depth of countersunk holes leads to some 
slight inconvenience in ordering countersunk-head rivets, 
and it has been proposed to fix standard depths as follows: 
1% 
% 

The relation of the diameters of rivets to thickness of 
plates and shapes is regulated by a number of conditions. 


Diam rivet:, Ans... <,aiemie os Vy y 
Depth countersink, ins...... 5-32 7-382 11-82 % 


The rivet hole must not be too small to be punched 
ieee 
53°forS SandZinRiveis. 45°for Zandzin.Rivets. 37 “for |,lgand 4 in.Rivets 


Standard Templates for Countersinking. 


FIG. 2.—RIVETS USED ON RECENT U.S. NAVAL 
VESSELS. 


Note.—The allowances for length of rivets over 
thicknesses connected, as given, are for two thick- 
nesses only. An additional allowance of ,,-in. is 
added to this length for each additional thickness 
of plates connectec, The exception to this rule is 
only where the plates connected are very thin (less 
than ;,-in.) then the allowance will_be 4,-in.'for each 
additional thickness. 


DIAMETER oy RIVETS—INCHES. 


1 5 3 z 1 1} 1} 


ALLOWANCE FOR LENGTH OF RIVETS, OVER (THICKNESSES CONNECTED—INCHES. 


Type of points, 1s # 
Countersunk. § 3 16 
Mashed. ; 6 is 3 
Button. 

ameter. This taper under the head is better adapted to 


fill the hole made by the punch than the straight shank. 
It has been claimed by some that they’are more trouble- 
some to drive, but no difficulty has been found by those 
who have adopted them, and they unquestionably add 
materially to the strength of the riveting by better filling 
the rivet holes. 

In table S. 8 of Lloyd’s rules is indicated the shape of 
countersunk po‘nts required for outside plating. This re- 
quirement cannot be practically carried out with exact- 
ness, for it requires a different angle of countersink for 
each size of rivet and each thickness of plating. After 
some experiments, it was found that the countersinks 


tojeetci! 
claniawn 
Shoe rioe 
alsa isaieg 
cclsahaaisa 


through the plate. It must not be too large as to crush 
down the plate before shearing. It must not be so large 
as to require placing so far back from the edge as to 
prevent satisfactory calking. For a given thickness of 
plate, the strongest joirt is obtained by the largest per- 
missible rivet. The rivets must not be too large for 
ready hand driving. Out of these conditions there has 
grewn up a tolerably uniform practice for ship work in all 
countries. The introduction of steel plates and steel rivets 
caused an augmentation of the size of rivet relatively to 
the plite, owing to the relative weakness of steel rivets 
to steel plaies as compared to iron rivets in iron plates, 
Table I. shows the sizes adopted. 
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In cases where a rivet connects different thicknesses of 
plating together, the size of the rivet indicated for the 
greater thickness is to be used, provided it is not more 
than %-in. larger than the size of rivet required for the 
lesser thickness. But in no case is the rivet to be less 
in diameter than the thickness of the thickest plate. Tap 
rivets will be %-in. larger than the corresponding rivels 
for the same thickness, except those in stem and stern 
post, which will be %4-in. larger. 

Table II. gives laps and straps suitable for plating. The 
widths are cut down from the requirements of Lloyds’ 
rules, resulting in a considerable saving of weight. It is 
believed they are sufficient with first-class workmanship: 

Table III. shows the rivet spacing adopted. The en- 
deavor has been made to make it sufficiently detailed to 
provide for the greater part of the cases arising in hull 
work. 

Where strength is required in laps and butted connec- 
tions of plating, with the spacing indicated, single rivet- 
ing is suitable only for plating under 12% lbs., and double 
riveting under 25 lbs. Where strength is required in con- 
nections above 30 Ibs., a special calculation should be 
made, and generally quadruple riveting will be required. 

The tables of spacing have been slightly modified from 
those originally determined upon in the direction of closer 
spacing, which has seemed desirable, in view of the com- 
parative weakness of the steel rivets used in the Navy. 

In the French Navy a very elaborate series of rules 
for spacing of rivets in butts, laps, etc., has been adopted. 
These include the general use of staggered riveting, usu- 
ally an irregular spacing of rivets in different rows, and, 
in special cases, the use of different sizes in the same 
joint. Some additional strength is doubtless thus obtained 
in the connections, but it does not appear worth the in- 
creased cost. The simpler methods of chain riveting have 
always been adopted by the British Admiralty and in our 
own service.” 

It has been mentioned above that on account of the 
comparative weakness of the steel rivets used in the Navy, 
it has seemed desirable to decrease the spacing. The re- 
quirements for rivet steel for the first steel cruisers 
were a minimum tensile strength of 60,000 lbs. per sd. 
in., and an elongation in 8 ins. of not less than 23%, 
with a shearing strength of not less than 50,000 lbs. per 
sq. in. The actual average results obtained from the tests 
were 64,740 lbs. per sd. in., and 27.41% elongation, with 
an average shearing strength of 53,695 lbs. per sq. in.* 

The requirements for the recent ships have been be- 
tween 55,000 and 62,000 lbs. tensile, with a minimum 
elongation of 29% in 8 ins., and a minimum shearing 
strength of 45,000 Ibs. per sq. in. I am not informed as 
to the average results actuallly obtained, but with the 
limits between which the tensile strength is required to 
be maintained, the average shearing strength cannot ex- 
ceed about 50,000 Ibs. It seems very desirable to make 
a return towards the earlier specifications and sacrifice a 
little of the ductility in order to obtain increased shear- 
ing strength. A rivet steel for hull work, similar to the 
requirements of the present specifications for rivets for 
longitudinal boiler seams, appears very desirable. These 
requirements are between 58,000 and 67,000 tensile 
strength, with a maximum elongation of 26% in 8 inches. 
The maximum allowances of sulphur and phosphorus, 
which for hull rivets are .04 and .05° respectively, are for 
these boiler rivets .035 and .04 respectively, and with a 
metal of this character no difficulties should occur in 
the satisfactory driving of the rivets. 


TT 


REMOVAL OF IRON FROM WATER FROM A FILTER 
GALLERY AT READING, MASS. 


Sulphate of iron is being removed from the 
ground water supply of Reading, Mass., by the 
addition of milk of lime, combined with thorough 
aeration and rapid filtration, the treatment pro- 
ceeding in the order named. This process was 
adopted by the water commissioners after some 
two or three years of investigation, which will 
first be outlined. 

Water-works for Reading were completed in 
1891, with the late M. M. Tidd, M. Am. Soc. C. E., 
as engineer. Water is pumped from a filter gal- 
lery near the Ipswich River to a covered stand- 
pipe, 30 ft. in diameter and 100 ft. high. It was 
first proposed to put in driven wells, but after 
more extended investigation Mr. Tidd recom- 
mended a filter gallery at about the same locality, 
and this recommendation was followed. The es- 
timated cost of the driven wells was $5,931, and 
of the filter gallery, $9,000. When bids were re- 
ceived for the work the water commissioners 
found it would cost $16,000; but the bidder who 
named that price, Mr. J. H. Leavitt, of Boston, 
also offered to do the work at a stated price per 


*Report of the Naval Advisory Board on ‘Mild Steel, 


ete:;”’ prepared by Assistant Naval Constructor R. Gate- 
rene U. S&S. N., Washington, Government Printing Office, 
OSV. 


day. The latter proposition was accepted and the 
work was done at a cost of $16,562. 

The bottom of the gallery is 22 ft. below the 
level of the meadow. The gallery is 3% ft. wide 
and 4 ft. high, inside,L-shaped, with a total length 
of 250 ft. The walls are of rough field stone, like 
“an ordinary culvert under a street,’’ and the gal- 
lery is covered with flat stone laid in cement, A 14- 
in. passage, controlled by a gate, connects one end 
of the gallery with a circular brick well 6 ft. in 
diameter, covered by a house of the same size and 
material. A 12-in. suction pipe, 450 ft. long, leads 
to the pumps. Another pump well and suetion 
main makes possible an emergency supply from 
the Ipswich River. About 75 ft. of the gallery is 


Fig. 1.—View of Pumpand Filter House; Reading, Mass. 


parallel with and about 40 ft. from the river; the 
remaining 175 ft. extends away from the river at 
a right angle. 

It appears that the quantity of water obtained 
from the filter gallery has been satisfactory, but 
not so the quality. The studies which have been 
made of the quality of the water have been very 
interesting. 

The Massachusetts State Board of Health had 
recommended a “supply from the ground near the 
Ipswich River,” in 1889, before construction was 
started*. In its report for 1890 it says nothing re- 
garding the proposed supply, further than to pre- 
sent two analyses, without comment, of water 
from atest well. In its report for 1891 the Board 
states that the meadow beneath which the gallery 
is located 
is subject to flowage to a depth of 5 ft. during the six 
months from Oct. 12 to April 12, * * * * and it is 
probable that the quality of the water is effected to some 
extent by the fact that the meadow has always acted to 
a greater or less extent as a filter every time it has been 
flowed on account of the difference in the water level 
above and below the dam. 

The dam mentioned was just below the filter 
gallery, and has since been removed to prevent 
flooding, the water right and a mill at this point 
having been bought by the water commissioners 
in 1895, at a cost of $2,544. 

In this same report, 1891, the chemical analyses 
of water from the filter gallery show marked tur- 
bidity and heavy sediment throughout the greater 
part of the year, although the average residue 
on evaporation was only 12.96 per 100,000, rang- 
ing from 9.385 in August to 26.40 in November. 
As a whole, the monthly samples of water col- 
lected during the last ten months of 1891 are de- 
scribed as having an odor “generally disagree- 
able, sometimes offensive.” Regarding this odor 
and the iron in the water it is stated that: 


The water contains iron in solution, which precipitates 
out as a reddish-brown deposit on exposure to the air. 
Waters of this character often have a disagreeable odor 
from carburetted or sulphuretted hydrogen. * * * 
Sample No. 8,255 (the one with high residue on evapora- 
tion.—Ed.) is exceptional in this series, containing much 
more mineral and organic matter than the other samples. 
The amount of metallic iron in this sample was 1.33 
parts per 100,000, or 0.78 grains per gallon. The colors 
given in the table are doubtless all due to the separation 
of iron oxide. The water as it comes from the ground is 
colorless. 


No determinations for iron are given except the 
one cited. The color was zero in April, May and 
the first part of July, and during the balance of 
the year ranged from 0.02 in December to 0.40 in 


**Tt must not be inferred that this recommendation 
related to the mode adopted years later to develop water 
but only to the general source. Y 


August, averaging 0.18, and being only 0.04 in 
November, the month of heavy sediment. 

In 1892, the color was higher, averaging 0.44, 
and ranging from 0.00 in January to 0.80 in De- 
cember. Iron determinations were reported for the 
last four months of the year, averaging 0.235 
parts per 100,000. Crenothrix, a species of fungi, 
were present in large quantities during the greater 
part of this year, as were also zo-ogloea, an or- 
ganism classed neither as plant or animal, but as 
miscellaneous, “owing to the uncertainty which 
attaches to the precise nature of the substance.” 
The peculiar characteristic of these micro-organ- 
isms is that they are massed or bound together by 
a gelatinous envelope. Crenothrix thrives in 
water containing “decomposing organic matter 
and iron in solution as protoxide.’* Partially 
filtered water, like the ground water from a filter 
gallery, would furnish the organic matter, and 
with iron present in addition as at Reading, 
crenothrix might be expected in profusion. The 
color of the water at Reading in 1892 was attrib- 
uted to ‘‘crenothrix or zo-ogloea and iron.” : 

In 1893 the State Board of Health found an ay- 
erage of 0.1251 parts of iron per 100,000 in the 
water, as the result of the twelve monthly analy- 
ses, the iron ranging from 0.01 in August to 0.54 
in November. The color averaged 0.64, and the 
odor was “faintly moldy or unpleasant, often 
none; in June and July disagreeable.”’ The sedi- 
ment was often heavy and rusty. Organic matter, 
in a partial state of nitrification, was quite promi- 
nent. The comments on the analyses were as 


follows: 


The water offers a good instance of the effect of a 
marshy soil on the character of the water percolating 
through it. The organic matter of the soil consumes the 
free dissolved oxygen in the water and reduces the in- 
soluble iron salts to the condition of protoxide, so that 
iron passes into solution in the water. On exposure of the 
water to the air the iron is again oxidized, forming first 
a precipitate which gives the water a milky appearance 
and ultimately settles as a rusty sediment. Conditions 
in some respects similar to those of Reading are found 
in Provincetown, Bradford and Watertown, and were found 
in the test wells at Attleborough (see 23d Annual Re- 
port, 1891). 

The determinations of turbidity and color in waters 92f 
this kind do not have the same significance as in surface 
waters, but they are, nevertheless, of interest as showing 
a condition which the water may assume, and are there- 
fore given in tke table. 


The first three reports of the Reading Water 
Commissioners, two of which were published after 
the works were put in operation, contain no refer- 
ence to the quality of the water, but evidently it 
occasioned anxiety as early as the latter part of 
1892, at least, for in the report for 1893 it is 


Fig. 4.—View Of Top of Warren Filters; Reading, Mass. 


stated that in February of that year Mr. Des- 
mond FitzGerald, M. Am. Soc. C. E., was engaged 
to make a careful examination of our source of supply, 
to ascertain, if possible, the cause of the disagreeable odor 
and color of the water and to advise us what steps to take 
to remedy the existing troubles. He was also requested 


to advise us in regard to other sources of supply, both 
within and without the boundaries of the town. 


Mr. FitzGerald continued his studies for a 
year, not reporting until February, 1894 (the re- 
port appears, however, in the annual report for 


*Examination of Water Supplies. 


Special Report Mass. 
State Board of Health, 1890, p. 781. . * 
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1893). After preliminary remarks the report dis- 
cusses the situation as follows: 


I first began to investigate the quality of the water as 
delivered to the consumer, and have found some curious 
phenomena. On the same street and in houses supplied 
from the same main, the quality of the water seemed to 
vary. At one house the water contained so much iron 
and had such an offensive odor that there was much 
just complaint. At the very next house there was no 
cause for complaint, the water appearing to be free from 
objection and used freely for drinking, for use in the 
teakettle and for the laundry. I soon found that the 
cause for this peculiar condition of things was due to the 
fact that where a service pipe had been in use long 
enough to lose its coating, the carbonic acid in the water 
acted with rapid effect upon the pipe. 

The Reading water was already known to contain a con- 
siderable amount of iron; but after I became intimately 
acquainted with its peculiar and varied properties, I 
learned to have a wholesome respect for it. At one house 
I found that tlLey could either draw good or bad water 
from the same main.* After some thought upon this con- 
dition of things, I advised your board to use nothing 
but cement-lined services until the quality of the water 
should be improved. 

As might be expected, a certain amount of crenthorix 
is almost always present in the Reading water, 
and I first expected to find that this was one of the 
causes of complaint; but I found that this was not the 
ease. Crenothrix is hardly abundant enough unless it is 
stirred up in the gallery or in other portions of the work. 
Samples from the manholes in the filter gallery can be 
taken in almost any variety of condition, according to 
the method of selecting the samples. 

In the distribution system there is generally an almost 
entire absence of oxygen in the water; but there is no 
lack of offensive gases of one kind or another to annoy 
the water taker. If the lack of oxygen was the sole 
trouble, the remedy would be a simple one. More aera- 
tion would only have the effect to drive off the obnoxious 
gases and change the form of the iron from the ferrous 
to the ferric condition; in other words, to deepen the 
color of the water and hasten precipitation of the iron. 
It soon became evident that the Reading water was no 
ordinary liquid. A great many experiments were made, 
both by myself, and under the direction of Thomas M. 
Drown, M. D., of the Massachusetts Institute of Tech- 
nology, to whom I am much indebted for long and patient 
advice upon the chemical side of the subject. Assistant 
F. L. Hollis made many able investigations and analyses 
to ascertain the effect of the gases and acids in the water. 
A great many determinations were also made of the 
amount of iron in the water, and I left no stone unturned 
to ascertain the condition of the water in the different 
portions of the system at different times of the year. 

I found that generally one-half of the water came from 
the river directly down into the gallery by very rapid 
and imperfect filtration, and that the other half came 
from the ground. A careful examination of the materials 
in the ground between the filter gallery and the high 
land by means of driven wells, some of them put down 
especially for this investigation, showed that there was 
not enough water for the supply of the town from the 
ground alone. An extension of the driven wells up the 
valley of the Ipswich River gave no better results. The 
material underlying the meadows is of too fine a quality 
for a successful application of the artesian or driven well 
system. 

Having found after due consideration that there was 
no easy way to make the Reading water acceptable, or 
to procure an additional supply in the immediate neigh- 
borhood of the works, I next turned my attention to 
other sources of supply. 

The further I went into the study of the question of 


- other sources, the mcre convinced I became that it would 


be a very expensive matter for Reading to abandon its 
present supply, so I applied myself diligently to the ques- 
tion of purification of the present water. After much 
Study and thought and the consideration of many plans, 
I finally recommended to your Board the following out- 
line of works for purifying the Reading water which, to 
the best of my belief, will render the quality of your 
water perfectly satisfactory to the citizens of Reading: 

1. Pump the water from the filter gallery into a cov- 
ered reservoir built in two sections, each of which should 
hold 500,000 gallons. 

2. Aerate the water thoroughly on its way to this res- 
ervoir. 

8. Build invert to the reservoir with a steep inclination 
towards the drains, so that the sediment precipitated 
upon the bottom will scour easily. 

4. Place this reservoir high enough to filter the water 
and return it to its present pumps. The water drawn 
from this reservoir can be filtered rapidly through. any 
cheap form of filter which can be readily cleaned. 

5. After the plans are made, I should recommend you 
to put in the filters at once, and run them without the 
reservoir until the opening of the coming season. 

6. The outlets or drains to the reservoir should be so 


*The explanation of this, Mr. FitzGerald states in a 
letter to this journal, is that there were two service pipes 
of different material in the same house.—Ed. 


arranged that the flocculent iron can be collected for use, the proposed purification scheme, and also whether 

if found necessary. I have found in my experiments, and it would recommend the securing of water from 

it was suggested by Dr. Drown, that by adding some of a new source. Other sources were investigated, 

this flocculent iron to the water, the precipitation of the put none were approved, the Board recommending 
iron is somewhat hastened. F : 

that Reading take steps to secure a permanent 

The water commissioners stated in their report supply from the new works then proposed and 
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FIGS. 2 AND 3.—PLAN AND SECTION OF WATER PURIFICATION PLANT ; READING, [IASS, 
Cumberland Manufacturing Co., Boston, Mass., Contractors. 


for 18938 that Mr. F, L. Fuller, M. Am. Soc. C. E., now under construction for the metropolitan dis- 
was then preparing plans for the settling tanks, trict of Boston, and concluding: 


filters and reservoirs necessary to carry out Mr. In the meantime, provision should be made to improve 


FitzGerald’s recommendations, and that the work the present supply by preventing the flooding of the 
: meadow over the filter gallery, and it may be advisable 
was to be done at once. For some reason it was to adopt temporarily, some system for filtering the water 


concluded to investigate the matter still further apidly through sand. 
before beginning work. In March, 1894, the State The report of the State Board of Health was 
Board of Health was asked for advice regarding not made until February, 1895, owing to the desire 
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to study the problem during the fall and winter 
of 1894-5, when the meadows above the filter 
gallery were flooded. The portion of, the report 
relating to the studies of water from the filter 
gallery is as follows: 

A very large number of examinations of the water of 
the filter-gallery have been made during these investiga- 
tions and previously, and from these results it appears 
that the objectionable character of the Reading water is 
due chiefly to the presence at nearly all times of an. ex- 
cessive amount cf iron in connection with other mineral 
and organic matter. The amount of iron found in the 
water varies greatly at different times, being very large 
in the portion of the year when the meadow is covered 
with water and much smaller during the summer when 
the meadow is dry. It has also been observed that the 
quantity of iron present in the water may vary greatly 
in the course of a single day’s pumping. 

In contrast with other waters in which a sufficient 
amount of iron has been found to effect the appearance 
and quality of the water, it has been found that the iron 
in the Reading water is present as a sulphate instead of 
being in the form of a bicarbonate. When iron is present 
as a sulphate its removal from water is very much more 
difficult than when it is present as a bicarbonate. 

Many experiments have been made at different times 
with a view to a removal of the iron by oxidation and 
subsequent filtration of the water through sand to remove 
the precipitated ircen oxide. The results obtained by this 
means have been very variable. But, in general, it 
may be said that when the iron is present in the water 
in small amount, say not over 0.3 of a part per 100,000, 
the iron will separate out of the water almost completely 
on exposure to the air for 24 to 36 hours in the form of 
a rusty precipitate, which can be removed entirely by 
filtration through sand at a rapid rate. This method is 
substantially that proposed by Mr. Desmond FitzGerald 
in his report to your Board. Forced aeration by filtering 
through sand with a current of air was found in almost 
all cases to hasten the oxidation and separation of the 
iron oxide. 

But in one case, at least, when the iron was only 0.14 
parts per 100,000, aeration in this way had but little ef- 
fect on the iron. The failure to remove the iron. in this 
case seemed to be connected with a considerable amount 
of organic matter in the water which prevented the pre- 
cipitation of the iron after oxidation. 

Again, the difficulty in removing the iron appears to 
increase rapidly with the amount of iron in the water, 
and when large amounts are present, say from one to two 
parts per 100,000, which has been frequently the case 
the past winter, the means found adequate to remove the 
iron when present in small amounts are unavailing. 
Exposure to the air for two days had practically no ef- 
fect on the iron contents of the water of this character, 
and even after thorough aeration, it separated out only 
in part, leaving most of the iron still in the water, upon 
which filtration had no effect. 

During the progress of this investigation, advantage 
has been taken of the presence at the Reading pumping 
station of a small mechanical filter placed there and first 
operated about the middle of the summer. This filter con- 
sisted of two upright cylinders, one said to contain 30 
ins. in depth of sand, and the other 30 ins. of bone-char, 
each having an area of about 1 sq. ft. Later in the sea- 
son the number of cylinders was doubled. 

Experiments with this filter showed that with iron not 
exceeding 0.1 of a part per 100,000, rapid filtration alone 
without exposure to the air was capable of removing 
practically all of the iron in the water, but when the 
water contained large amounts of iron, the action of the 
filter was uncertain. With very high iron, say one part per 
100,000, the filter had no effect whatever on the amount 
of iron. No special advantage was found in the use of 
bone-char in these experiments, and it is, therefore, 
probable that any sand filter capable of being readily and 
thoroughly cleaned would do equally good work. 

Any treatment by filtration which will remove the iron 
will be very likely also to remove the objectionable odor 
and appearance of the water. 

When the amount of iron in the water was very high, 
experiments were made to learn whether it could be re- 
moved by chemical means, a cheap form of which would 
be filtration through carbonate of lime, in the form of 
marble chips. The experiments in this line have indi- 


agitators are shown by the view, Fig. 4. 
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cated that the iron can be completely removed by “iltra- 
tion through carbonate of lime, Sut that in this process 
the water takes up lime in large amount and is made very 
hard, A combined process of aeration and filtrat.on 
through sand and with subsequent filtration through car- 
bonate of lime, leaves the water much less hard than 
when it is put directly on to a filter containing marble, 
and the results indicate that the hardness of the water 
after treatment in this way would be at least 16 to 18 
parts per 100,000, while the hardness of the water after 
filtration through carbonate of lime, without previous 
aeration and filtration through sand, is likely to be at 
least 25 parts per 100,000. 

While the hardness of the water, if treated chemically, 
by filtration through carbonate of lime as suggested, 
would be very little or no greater than that of waters sup- 
plied to some of the towns in the vicinity of Boston, the 
board does not recommend the use of so hard a water 
for a permanent supply. 

Since the higher amounts of iron and organic matter 
are found when the meadow is flooded, it would seem 
that the quality of water in these respects might be 
greatly improved and the water rendered more susceptible 
of further improvement by filtration or other treatment 
if this flooding were prevented. 


In 1895 the water commissioners purchased and 
removed the dam which had caused the flooding 
of the meadows and contracted with the Cumber- 
land Manufacturing Co., of Boston, to put in a 
purification plant, which combined lime treatment, 
aeration and rapid sand filtration through me- 
chanical filters of the Warren type. Mr. Walter 
B. Nye, Manager of the company, states that his 
company had been studying the water for three 
years. The purification plant is located in an ad- 
dition to the pump house,: as shown in the gen- 
eral view, Fig. 1. 

The character of the plant can best be set forth 
by using a description of it kindly sent us by 
Mr. Nye, under date of Sept. 14, 1896, as fol- 
lows: 


Stated briefly, we proposed to add lime to the water, 
aerate it, and if necessary to still further coagulate the 
oxidized iron in suspension in case it did not coagulate 
sufficiently of itself, to render it removable by mechanical 
filtration. 

The plant, shown in plan and section by Figs. 2 and 3, 
consists of a settling and coagulating basin, approximately 
33 x 19 x 9 ft., above which is placed an aerating basin, 33 
x19 x 4% ft., and six Warren filters, 8% ft. in diameter 
and 8 ft. 5 ins. deep, tegether with a temporary storage 
tank for filtered water, approximately 31~10%4x8 ft., 
frem which the pumps take their supply. The water is 
taken from the existing suction main by a low duty 
Worthington pump, and by it delivered to the aerating 
basin. The water is delivered through a hopper at one 
end of this basin, and as it rises in the same meets the 
descending supply of milk of lime, which is prepared by 
the automatic slaking device used in our Keyport plant 
(Eng. News, June 4, 1896). On receiving the lime it passes 
into the aerating basin proper, which is so divided by 
partitions as to cause the water to travel back and forth 
four times before passing over the final weir and entering 
the settling basin below. The water, during this passage, 
receives violent aeration by means of 23 1%4-in. nozzles, 
perforated with 15 1-32-in. holes. Air for this aeration 
is supplied by a No. 4% Wilbraham Baker blower, which has 
a guaranteed capacity of 150 cu. ft. of air per min., at a 
maximum pressure of 3 lbs. The actual pressure due to 
the friction of the pipe, aerating nozzles, and the depth of 
the column of water at the outlet is about 2% lbs., as 
shcwn by a mercury gage. By this method, each parti- 
cle of water receives 23 successive aerations, thus thor- 
oughly oxidizing the iron, and the water together with the 
suspended iron passes over the last weir and through a 


_10-in. pipe, at the outlet of which is one of our standard 


alum propellers (Eng. News, Jan. 4, 1894) whereby the 
water is supplied with the amount of dilute alum solution 
necessary for its coagulation. In this basin the water re- 
mains for about one hour, and from there passes to the 
filters, which are of standard type. The upper portions of 
two of the filters, with the mechanism for driving the sand 
The filtered 
water, now bright, clear and sparkling, passes over the 
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weir shown in Fig. 1, and from this is taken to a tem 
rary storage tank, which occupies the place prepared for” 
the addition to the filter plant. 

As shown on the section, Fig. 2, a storage tank for 
filtered water is provided underneath the filters, but owin: 
to the necessity of constructing it in winter it was foun 
difficult to secure a tight wall and the temporary woode 
tank was constructed for use during the present season, 

Owing to the changeable character of the water a stri 
watch is kept upon it and every hour the incoming wate 
is tested for iron, and the water both before and af 
aeration and after coagulation is tested both for alkalinit 
and iron. For the taking of these tests we have prepare 
a sufficient supply of standard indicator, together w 
the necessary simple apparatus, and the engineer 
charge has no difficulty in making his tests and in 
regulating the amount of lime and of alum as to preven 
the use of an excess and enable the plant to properly han 
dle the water. : 

We use in this case our 8%-ft. filter instead of th 
larger size, for the reason that its use seemed to allow 
better arrangement of the plant, both for the present and 
future, in view of the size of basin necessary, and the fact 
that the land and the development of the plant were lim- 
ited by water on two sides. ; 3 

We enclose copies (Table I.) from the State Board of — 
Health reports both for July and August (September and 
October sent since.—Ed.) and also our own analyses, re- 
cently made.* At the time the July and August samples 
were taken, the plant was being worked to its fullest ca-_ 
pacity, pumping about 14 hours a day, which with the 
small force employed prevented giving the plant as close 
chemical attention as they desired and in consequence 
the hardness is a little greater than expected. At the 
present time (Sept. 14, 1896) they are pumping 7% hours 
a day; the average pumpage is 247,486 gallons; the aver- 
age alum consumed is 36 lbs., and the average lime, 70 Ibs. 

As the engineer in charge becomes better acquainted 
with the plant and with the methods, it is probable that 
the consumption can be materially decreased. as in this 
particular instance the skill of the operator would have — 
much to do with the economy of the operation. | 

On starting the plant, we met with some difficulty, 
owing to the character of the lime, and it was only after 
considerable experimen: that we found that a perfectly — 
pure lime made from marble was much better adapted to 
this purpose than the ordinary lime of commerce, and — 
a supply is now secured from northern Vermont which 
meets the requirements in every particular. The neces- 
sity for coagulation is due to the fact that the iron varies” 
greatly in its behavior under treatment by lime and © 
aeration. At times the hydrate of iron forms in suffi- 
ciently large flakes to serve as its own coagulum; at other 
times the oxidized iron is in so minute a form as to render 
the water brown like beer, under which conditions it will 
pass through any form of filtering medium, unless a co- 
agulant is used. Without a coagulant water can be se: 
cured which will be perfectly clear and apparently white, — 
except in large volume, where it might show a slightly — 
greenish tinge, but by using a coagulant this is removed 
and the water is perfectly limpid and clear. The citizens © 
are thoroughly pleased, the water seems to be useful in 
more commerical ways than it was before, and ap- : 
parently the only evil to result from the installation of a 
the apparatus is the great increase in the consumption of 
water, which has taxed both men and facilities ever since 
the plant was put in. 


In a more recent letter (Oct. 31), pine Nye writes — 
as follows: 


In the analyses recently sent you I would call your 
attention to two of them in particular, one showing about 
83% removal of iron and one showing 100%. The dif- 
ference in total hardness and total solids, as you will 
nete, bears a very close relation to the removal of iron 
and reduction in ammonias, and the two samples show, — 
first, the result of insufficient Ime, and, second, the 
result of too much lime. During the warm weather the 
character of the water varied greatly and the consump- 
tion was large, and as a result the operators did not 
always catch the changes in the water sufficiently early, 
but at no time has there been any hardness which was 
appreciable to the community, and there has been nothing 
but complete satisfaction. e3 


With the letter from which the above was taken 


*The analyses sent by Mr. Nye were only partial. They 
showed a reduction of iron from 0.356 to 0.020 or 94%. — 
—Ed. : 


TABLE I.—Anaylses of Unfiltered and Filtered Water from Reading, Mass., 


Date of |-————————-A ppearance. 1 
collection. Turbidity. Sediment. Color. 
1896, 
July 27 . . Decided. Cons. rusty. 10.40 
PT a ce ec eee None. None. 0.13 
Aug. 10 . Decided. Considerable 0.63 
ra 10) .. Very slight. None. 0.30 
peo . Decided. Considerable 0.60 
oy ...None. Very slight. 0.20 
Sept. (80.2 aese. SOIstacrom iron, Cons. brown. 0.50 
ee ashy ganic econe,.oNheiaey Very slight. 0.20 
pom? 2 -Decided from iron. Heavy rusty. 0.38 
| . .None. None. 0.10 
Ost 6": ...Decided from iron. Cons. rusty. 1.10 
et 6 ..Very slight. None, 0.09 


*In terms of an equivalent amount of carbonate of lime 


(Parts in 100,000.) 


Resi- Nitrogen Oxy- P..c:, of 
due on Ammonia. |——-as-——__, gen- rem. 
| Odor. ' evpra- Album- Chlo- Ni- Ni- con- Hard- of 

| Cold. oh -Hot.- ; tion. Free. inoid. rine. trates. trites. sum’d. ness.* Iron. iron Remarks. 
Faintly vegetable. Faintly vegtble. 9.50 .0048 .0076 53 .0050 .000 3420 3.65, O850cs sack Unfiltered. 
None. None. 15.50 .0058 .0056 52 .0030 .0000 .1520 8.2 .0090 89.41 Filtered. 
Faintly mouldy. Faintlymouldy. 8.70 .0048 .0056 154.0000 :000L- 23685" 2:6 14000 —-2e Unfiltered. 
None. Faintly mouldy, 14.50 .0040 .0046 -.-. .0000 .0002 .2410 7.9 .0210 85.00 Filtered. 
Faintly vegetable. Dist. vegetable. 7.40 .0070 .0064 -56 - :0000...0000. .2542. 2.5 ..0950 =a. Unfiltered. 
None. Distinct. 14.20 .0044 .0056 52 .0020 .0010 .2010 8.0 .0030 96.84 Filtered. 
Faintly vegetable. Faintly vegtble. 8.50 .0066 .0046 262-0080 20080" AT25: 2.6 0960 = Unfiltered. 
None. None. 13.90 .0080 .0044 61 .0080 .0018 .1725 7.3 .0160 83.16 Filtered. 
None Faintly vegtble. 12.20 .0084 .0088 56.0050 .0000  .8160 3:90.83 50 saad Unfiltered, 
None. Dist. unplsant. 18.00 .0048 .0062- .55 .0040 .0025 .2291 10.0 .0000 100.00 Filtered. 
Faintly vegetable. Dist. vegetable. 12.20 .0090 .0120 56 .0030 .0001 .4068 4.0 .8800 .... Unfiltered. 
None. Faintly vegtble. 20.40 .0010 .0086 57 .0080 .0085 .2928 11.3 .0100 97.37 Filtered. 


in parts per 100,000. ‘?Turbid. 


Made by the Massachusetts State Board of Health. 


November 26, 1896. 


Mr. Nye sent a copy of some analyses made for 


the Cumberland Manufacturing Co. by Prof. 
‘Henry Carmichael. These analyses are presented 
in Table II., the analyses made by the State Board 
of Health being given in Table I. 

The total cost of the Reading purification plant 
has been about $19,000, divided as follows: 


Building and clear water basin ...........++.+-- $11,000 
oC ee SRB RSS RSG oOnICSISCAInn iericcinnin 1,486 
Pumps, engines and connections ..........++.++- 1,900 
Settling basin, aerators and filter, about........ 7,000 

OL ocecie ayaa etiesaRaraerees clei aceon $21,336 


As stated above, $2,544 was paid in 1895 for 
water rights and a mill in order that a dam might 
be torn down to prevent the flooding of the 
meadow over the filter gallery. In addition, $514 
was expended for a dike in 1895. These items, 
however, should be added to the $16,562 paid for 
the filter gallery, making $19,630 as the cost of 
developing the supply. 

The total pumpage in 1895 was 72,375,448 gal- 


jons, or an average of 198,289 per day. The total 
estimated population of Reading in 1895 was 4,- 


“ 


717, of which it was estimated that 4,140 were on 
the lines of the distributing pipe, and 3,550 ac- 
tually supplied. On the above basis the pumpage 
per inhabitant would average 42, and per con- 


sumer, 56 gallons per day. 


a 
- 


Mr. Lewis M. Bancroft is superintendent of the 
Reading water-works, formerly one of the water 


- commissioners, and has had charge of the con- 


struction of the works since their beginning. “The 


- water commissioners are now as follows: Messrs. 


‘ 


Edward C. Nichols, Geo. E. Abbott and Calvin E, 
Martin. 


ne ae); 


TABLE II.—Analyses of Unfiltered and Filtered Waiter 


from Reading, Mass., made by Prof. Henry Car- 
michael (Samples Collected Sept. 26, 1896). 
(Parts per 100,000.) 
Before After 
8 filtration. filtration. 
_ Total residue on evaporation... ...12.3000 19.1000 
_ Organic and volatile matter ...... 3.1000 4.6000 
Te RR Seer ae) Aenea 0.2655 0.2655 
merree ammonia ...........0..000. 0.0066 0.0020 
_ Albuminoid ammonia ............ 0.0090 0.0050 
Tron as iron oxide ..... ats Jal seatate ols 0.1070 0.0107 
™ Hardness Clark’s scale*.......... 2.64° 4.51° 
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- sections 19, 30 and 31. 
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*Or, to make these comparable with the State Board of 
Health, analyses, by giving an equivalent amount of car- 
bonate of lime in parts per 100,000, 3.80 before, and 6.40 
after filtration.—Ed. 
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AN INLAND HARBOR AT THE SOUTH END OF 
Lake Michigan and just southeast of Chicago, IIll., is pio- 
posed in a measure to be presented, it is stated, at the 
coming session of the Indiana State Legislature. The 
measure authorizes North Township, Indiana, to issue 
bonds to the amount of $200,000, for the purpose of cou- 
structing a waterway between Lake Michigan and the 


_ Grand Calumet River, at a point one mile east of Ham- 
mond, Ind. 


It is stated that plans for the project, which 
involves the building of inland harbors in Wolf and 
George Lakes, have been drawn in accordance with Major 
W. L. Marshall’s views, and submitted to him for apprv- 
val. They show a canal 300 ft. wide from Wolf River, 
where it enters Lake Michigan, to the Calumet River. 
Entrance will be made at Wolf Lake, where a basin 60) 
ft. wide and 7,500 ft. long will be dredged, the canal con- 
tinuing in a direct line to George Lake, where a basin +59 
ft. wide «nd a mile long will be built. Leaving the lakes, 
there will be a canal 300 ft. wide and 20 ft. deep, through 
The committee having charge of 
the movement is composed of Edward Roby, C. A. Shedd, 
C. F. Mott, General Charles F. Griffin, A. F. Knotts, 
Marcus M. Towle, Senator William H. Goslin and others. 
Congress has appropriated $80,000 for the Wolf Lake 


Harbor} and if the Indiana Legislature approves the pro- 


_ ject, it is stated that it will be begun early next spring. 


The place seems to be one of several which have been 
the outcome of the inadequate harbor facilities of the 
Chicago River, which were discussed at some length in 


Engineering News of July 16, 1896. 
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A CHARLESTON-LIVERPOOL STEAMSHIP LINE, 
the Johnson Blue Cross Line, is to commence operations 
in December under the management of the Charleston 
It is the first step in a proposed de- 
velopment of direct trade between Europe and Charles- 
ton, 8. C. 


-—_—___ 


A $3,000,000 FILTRATION ORDINANCE has passed the 
Philadelphia Common Council by a vote of 99 to 3. The 
ordinance authorizes a loan of the above amount “‘for the 
purpose of constructing and erecting a filtration plant or 
Plants, to connect with the several pumping stations em- 
braced in the water supply of the city of Philadelphia.’ 
The ordinance must still pass the Select Council. 
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(Furnished to Engineering News by the Department of Agriculture.) 


Temperature. _ Wind. Precipitation—rain or 
(Degrees Fahrenheit.) = ; } 7 melted snow—inches. 
; elecityin | pirecti | 
A yaa Cae ~ | miles per hour. | ure chon: | ; 

| 7 clk td 4 ONG ofan | Heaviest No. of 

Average.| Max. | Min. | Range. 5 ia (eid Wey 08 in rainy 

Average.| Max. | Velocity. | 24 hours, days. 

| I 

42.5 64 20 44 7.4 34 SE 242 | 0.79 16 
2 | 46.1 70 30 40 7.8 34 8 3.19 1.46 15 
x 51.9 72 36 36 14.2 45 NW n yal 0.76 ML 
3 | Pittsburg, Pa........ 50.6 79 30 49 ae) 23 SW 2.26 1.03 13 
| Chicago, THis es c<ecee 49.6 O35 29 46 16.5 62 Ss ae |) 00s" 6 
BolOmanaeNebeciecs. | Ol.0 $2 26 56 7.2 24 N eps) een eke 
S | St. Paul,Minn....... | 45.5 75 21 54 68 26 SE 353 Ovni ell TA nah 
S Duluth, Minn........ 41.8 75 19 56 10.4 5A NE 3.46 116 i 
iS Bismarck, N. Dak.... | 42.0 3 13 64 ° 8.2 37 NW 0.48 03at a 
, AVETAZC......2.c000 46.8 74 25 50 9.3 38 2.44 | 11 
{ Washington, D. C.... 54.0 76 31 45 6.7 28 NW 0.34 0.16 fi 
s Louisville, Ky.....0.. 56.3 82 32 50 6.5 31 Swi 1.61 1.03 7 
o | St Louis, Mo... 57.2 80 36 44 10.3 46 SW 1.20 0.40 8 
£ | Savannah, Ga . 67.4 86 47 39 8.0 27 N 0.59 0.49 7 
© | Kansas City, Mo. . 54.9 86. 31 5D 7.8 31 SW 2.99 1.59 6 
q / Jacksonville, Fla.... 70.4 87 50 37 6.6 26 NE 3.08 1.45 8 
= | Chattanooga, Teun.. 603 81 35 46 6.3 40 8 1.06 0.60 3 
a ; New Orleans. La..... 70.4 91 54 37 7.8 54 N 5.33 2.66 9 
=I Mewphis, Tenn...... 62.0 85 40 45 8.2 36 SW 1.49 0 66 5 
& Palestine, Tex. ...... 66 4 92 45 47 4.8 22 SE 7.16 ae es} 11 
(i “ANVOTAZE... cseccesee 61.9 85 40 44 7.3 34 2.52 1.18 % 
wo if Helena, Mont........ 47.9 75 30 45 6.2 25 NW 0.24 0.18 3 
= Port Angeles, Wash.. 48.0 66 B4 32 4.4 24 Ww 2.13 0.78 10 
= | San Francisco, Cal .. 58. 85 17 38 9.6 35 SE 1.55 1.46 5 
o Salt Lake City, Utah. 54,4 82 |. 33 49 5.7 34 NW 0,70 0.32 4 
A) Santa Fe. N. Mex.... 48.5 70 30 40 5.6 27 NE 3.19 1.01 13 
& | Denver, Colo... 50.1 82 25 57 6.7 32 NW 0 84 0,42 5 
« | Yuma, Ariz.. 78.5 102 48 54 44 24 SW 0.10 0.07 3 
F | AVOLAZC.ccccccceees 54.7 80 35 45 6.1 29 1.25 0.61 6 


A WATER POWER AND ELECTRIC POWER PLANT 
is being built in Calaveras county, Cal., by the California 
Exploration Co., the power to be used for mining pur- 
poses. The head is about 1,043 ft. 

Pits fit, 

THE UTILIZATION OF WATER POWER of the flow 
through the Tequixquiac drainage tunnel for the city of 
Mexico is being arranged for by the Electric & Irrigation 
Co., which proposes -o put in a water wheel plant for 
driving dynamos to generate current which can be used 
for lighting and power purposes. Mr, Thomas W. Or- 
bison is the Chief Engiueer. 


A WATER POWER AND ELECTRIC PLANT is to be 
established at York Haven, Pa., on the Susquehanna 
River. It is proposed to build a power canal parallel with 
the river, and using the water to drive 20 water wheels 
which will be connected to dynamos. It is proposed to 
transmit the current to neighboring towns for lighting and 
power purposes. Mr. Harry L. Carter, of Philadelphia, 
owner of the York Haven Paper Mills, is interested. 


- 


THE NEW WATER POWER PLANT at Indian Orchard, 
Mass., will have three pairs of horizontal turbines of 
950 HP. On the second floor will be three electric gener- 
ators of 450 HP., with a capacity of 15,000 incandescent 
lights of 16 c. p., and seven generators with a capacity of 
840 are lamps. The current will also be used for driving a 
400-HP. motor for commercial are lighting. It is intended 
to use the current for lighting the city and the mills, and 
for driving mill machinery. 


——— 


LAND BELOW HIGH WATER MARK, on the New York 
water front, can not be held as private property, according 
to a late decision of the Appellate Division of the Supreme 
Court, in the case of Henry W. Sage vs. the City of New 
York. Mr. Sage owned land on the East River water 
front, between 94th and 95th Sts., and he enjoined the 
city from filling in there and claimed title to the bulk- 
head line. The majority of the court held that the prop- 
erty right to land between high and low water mark is 
invested in the city by the Dongan charter of 1686, af- 
firmed by the charter of 1777 and reaffirmed by all subse- 
quent charters to 1894. These charters were based on 
gravts made by James II. and George II., through Gov- 
ernor Nicholls and others, and these grants expressly 
state that waterways up to high water mark shall not be 
at any time private property. The minority of the court 
held that in some private grants water fronts were in- 
cluded, and that in this case the evidence was not 
sufficient to show that they were not to be included. As 
fifty other cases depend upon this one, the Sage case will 
probably be carried to the Court of Appeals. 


———— 


THE WATER CONSUMPTION OF PARIS, says the 
“Revue d’Hygiene et de Police Sanitaire,’’ touched its 
maximum on July 9, last, with 633,200 cu. m., or 167,- 
290,440 U. S. gallons per day. Of this volume 64,042,080 
gallons were derived from springs, or ‘‘eaux de sources;’’ 
62,826,760 gallons were taken from the Seine; 39,101,- 
600 gallons came from the Oureg and 1,321,000 gallons 
came from the artesian wells or from Arcueil. Between 
July 5 and 11 the aggregate consumption was about 


62.4 gallons per day per inhabitant; of which only 26 gal- 
lons, however, was from the springs, or sources of purer 
water. While the Parisian authorities note this con- 
sumption as abnormal and due to a season of unusual 
heat, the figures given prove either that the supply of 
potable water is a limited one, or that there is unusual 
care in its distribution. Considering the very liberal pub- 
lic use of water in fountains, ete., in that city, the aggre- 
gate daily consumption per head of population is very 
small compared with the lavish use, or waste, of water in 
American cities. And in the latter cities the best water 
is used for all purposes, imstead of there being several 
distinct supplies of varying quality to draw upon, as in 
Paris. 


—+ 


THE GREAT YERKES TELESCOPE, which is to be 
erected at Lake Geneva, Wis., for the University of Chi- 
cago, is nearly completed and the observatory building 
will be ready for dedication and occupancy on Dec 15. 
The 40-in. lens for the telescope, which Alvan Clark, of 
Cambridgeport, Mass., has been grinding for the last year 
and a half is ready for shipment. This lens is the largest 
in the world, the next largest being the 36-in. lens in the 
Lick telescope in California. 


=S 


BOOK REVIEWS. 


POCKET COMPANION, Containing Useful Information 
Appertaining to the Use of Steel, as Manufactured 
by the Carnegie Steel Co., Limited, Pittsburg, Pa. 
For Engineers, Architects and Builders. Edited by 
F. H. Kindl, C. E., 1896. Morocco flap; 4% x 644 
ins.; pp. 284; $2. 

A feature of the present edition of this well-known 
pocket-book is the conformation of shapes, weights and 
tables of various sections, as well as specifications, to the 
new standards adopted by the Steel Manufacturers’ Asso- 
ciation, It also contains additional data on steel con- 
struction, 

THEATRE FIRES AND PANICS:—Their Causes and 
Prevention. By William Paul Gerhard, C. E., Con- 


sulting Engineer for Sanitary Work. New York: 
John Wiley & Sons. 12mo.; 175 pp.; $1.50. 


This is not a general treatise upon theatre planning 
and construction, but a statistical study of theatre fires 
and panics, their causes and frequency, and a series of 
hints upon the methods of preventing the same, as de- 
duced from the experience of recent years. The preven- 
tion of fire and panics is only accomplished by proper 
location, planning and construction, backed by efficient 
management and constant inspection. The author briefly 
outlines these essential elements of safety. Fireproof 
curtains, stage ventilators, the arrangement of aisles and 
chairs, fireproof treatment of stage scenery, and safe 
heating and lighting, are all discussed along with fire- 
service, life-saving appliances, fire alarms and general 
questions of management. The work closes with a long 
list of books, pamphlets, reports, etc., bearing upon the- 
atre construction and theatres generally. 

INDUSTRIAL ORGANIC CHEMISTRY: A Hand-Book 
Adapted for the Use of Manufacturers, Chemists, and 
All Interested in the Utilization of Organic Materials 
in the Industrial Arts.—By Samuel P. Sadtler, Ph. D., 
F. C. 5., Professor of Chemistry in the Philadelphia 


College of Pharmacy and in the Franklin Institute of 
the State of Pennsylvania; author of a ‘‘Hand-Book of 
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~ Chemical Experimertation;” ete., ete. Second Revised 
und Enlarged Editien. Philadelphia: J. B. Lippincott 

Co. Svo.; pp. 537; 127 figures; diagrams and tables. 

Cloth, $5.00; half leather, $5.50. 

The range of subjects covered by this volume is amaz- 
ing. The general plan followed has been (1) to present for 
the several industries an enumeration and description of 
the raw materials concerned; (2) the process of manu- 
facture is described; (3) the products are set forth; (4) 
analytical tests and methods are presented; (5) the bib- 
liography and statistics of each industry, or the most 
important ones, are given. Owing to the scope of the 
work the treatment of each subject is generally brief. 

The main divisions of the subjects taken up are oils, 
fats, resins, sugar, starch, fermentation processes, indus- 
tries based on animal and vegetable fibers and animal 
tissues, dyeing and coloring. 

The first edition of the work was published in 1891. In 
this edition the body of the text has not been altered 
further than to make corrections, but some new sections 
have been added, and the bibliography and statistics have 
been brought down to 1895. The volume seems to be a 
most excellent one for ready reference where only the 
salient features of a process are described. If one does 
not find here all that is desired the bibliography will di- 
rect him to more extended sources of information. 


BUILDING CONSTRUCTION AND SUPERINTEND- 
BNCE.—By F. E. Kidder, C. E.., Ph. D., Architect, 


Authcr of ‘‘The Architects’ and Builders’ Pocket 
Book.” Part I.—Masons’ Work. New York: Wul- 
jam T. Comstock. S8vo.; cloth; pp. 409; 250 ilius- 


trations. $4. 

This author has long been 
among architects, and also to a considerable extent 
among engineers, through his ‘‘Architects’ Pocket 
Book.’ The present volume bids fair to ‘be a very use- 
ful book for all who have to do with the cons ruction 
of buildings. It is written in the light of the must 
recent practice and secms to cover the subject admura- 
bly. It is essentially a practical book, but is founded 
on good engineering, architectural and business prin- 
ciples. 

The first two chapters discuss, respectively, founda- 
tions on firm and compressible soils. Next comes a 
chapter on masonry footings and foundation walls, 
shoring and underpinning, followed by chapters on 
limes, cements and mortars, pbuilding stones, cut stone- 
work, brick work, and architectural terra cotta. JF ire- 
proofing is given some 40 pages, m which the subject 
seems to be well treated, including a description of 
some of the best systems of construction now in use. 
As closely allied to the main subject, a chapter is de- 
voted to iron and steel supports for mason work and 
skeleton construction. Lathing and plastering and con- 
crete foundations, followed by a chapter on specifica- 
tions, close the body of the book. Seven brief appen- 
dices give some useful tables relating to the strength 
and other physical characteristics of building materials 
and a list of building stones. 

Aside from the fact that some of the illustrations 
were made from very poorly drawn originals, and 
therefore are blurred and dirty, the make-up of the book 


is very good. 


BLOCK AND INTERLOCKING SIGNALS.—By W. H. 
Elliott, Signal Engineer, Chicago, Milwaukee & St. 
Paul R. kK. ‘‘Locomotive Wngineering,”” New York; 
1896. Flexible leather; 6 x 9 ins.; pp. 277; illustrated; 


weil and favorably known 


Books on railway signaling are so few and, for the most 
part, so antiquated, that this volume is especially wel- 
come to those who desire a convenient and up-to-date 
work on a subject which is demanding more and more 
attention from railway engineers. In the past signal 
engineering has been almost wholly monopolized in this 
country by the various railway signal manufacturers, 
comparatively few engineers outside of these companies 
having devoted especial attenticn to it. The reason for 
this hag been doubtless the small use of interlocking and 
block signals by American railways as a whole, but this 
condition of things is changing. The railways are rapidly 
ciming to a realization of the advantages of thoroughly 
signaling their lines, and are demanding the services of 
men competent to superintend the installation, operation 
and maintenance of these signals. This makes the field 
for a good treatise on railway signaling practice a prom- 
is‘ng one, and the author of this book has shown a timely 
judgment in presenting his work. 

The book before us has its limitations. It aims more 
teward a popular and general exposition of the subject 
than toward an exhaustive and technical treatment. As 
published in ‘“‘Locomotive Engineering,’’ a paper devoted 
especially to the interests of the motive power depart- 
ments of railways, the original articles were admirable 
for the class of men they were intended to reach. It 
cannot be said, however, that they serve so well the pur- 
pose of the mechanical and civil engineers who desire 
a technical, scientific presentation of signaling problems 
and their solution. The book gives these engineers more 
information than can be had in any other one place, but 
not as much and not in as technical a form as they would 
like to have such information given, in view of the great 
lack of good literature upon railway signaling. These 
remarks are not presented as a criticism upon the matter 
given in the volume before us, since this matter is ad- 
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mittedly intended for a certain class of men only, but 
they are necessary to give a clear idea of the book’s 
limitations, 

To give an idea of the contents of the volume in more 
detail it may be stated that the first nine chapters treat 
of block signaling, and in them the different manual, 
automatic and staff systems are explained, with consid- 
erable information in relation to maintenance. In Chap- 
ter VIII. the costs of operating the simple and controlled 
manual systems are compared with each other and with 
those of operating the various automatic systems. The 
remainder of the book describes the operation and con- 
struction of interlocking signals, with special chapters 
on switch signals and on agreements, contract specifi- 
cations, installation and repairs. With some of the 
author’s opinions and examples of practice there will 
be dispute. We note especially the diagram of inter- 
locking signals for a junction of a single with a double 
track railway given on page 166, which can hardly be 
recommended as representing the best practice. 

In typography and make up the book is generally ex- 
cellent. The type is geod and the illustrations are fairly 
engraved and printed. The faults are the numbering of 
cuts by chapters and often an omission of explanatory 
titles. The book has no index and an inadequate table 
of contents to supply in part the deficiency. On the whole, 
however, signal engineers will find the volume an inter- 
esting and valuable description of railway signaling prac- 
tice in this country at the present time. 


A MANUAL OF BRIDGE DRAFTING.—By Chas. By 
Wright, M. Am. Soc. C, E., Chief of Drafting Depart- 
ment, Edge Moor Bridge Works, and Chas. B. Wing, 
Professor of Bridge Engineering, Leland Stanford 
Junior University. University Press, Stanford Uni- 
versity, California, 1896. 4to.; 9% x 12 ins.; flexible 
canvas; pp. 214; illustrated; $4. 

Bridge literature has reached such an unprecedented 
volume within the last few years that one turns with 
considerable curiosity to each addition to ascertain what 
new features or original method of treatment the book 
presents as an argument for its claim upon the attention 
of bridge engineers. It is gratifying in the present case, 
therefore, to find that an attempt has been made to cul- 
tivate quite a new field. Each year our technical schools 
are graduating an increasing number of men who intend 
to make a specialty of bridge engineering, and usually 
the first practical work of these men is drafting in the 
office of some bridge engineer or bridge shop. Fresh 
from the schoolrooms, these students strike the un- 
familiar field of practical exigencies; individual methods 
of garrying on work peculiar to location, machinery and 
prevailing requirements of patrons; shop and drafting 
room precedents and rules; manufacturers’ standards; 
consideration of erection facilities, etc. It is to connect 
more closely the work of the student and that of the 
practical bridge draftsman that this book has been 
written. One of its authors is a practical bridge drafts- 
man; the other is a teacher of bridge designing to col- 
lege students. 

The contents of the volume before us are perhaps best 
given by repeating the chapter headings under which the 
matter is presented. These are: (1) Details of Plate 
Girders, Lattice Girders, Trestle Bents, Floor Beams and 
Track Stringers; (2) Details of Pin Connected Spans; (3) 
Details of Pin-Connected Spans, Continued; Tables of 
Useful Information, etc.; (4) Bridge Drafting; (5) Shop 
Work and Inspection; (6) Bridge Erection. Each chap- 
ter contains drawings of details illustrating and supple- 
menting the text and a variety of standard tables and 
diagrams for facilitating calculations. These tables and 
diagrams have the value of being those actually used by 
a large and well-known bridge company, and besides 
their practical working value are useful as indicating the 
manner and methods of using time-saving devices by 
practical bridge builders. In the chapter on Bridge 
Drafting is given the organization of a bridge drafting 
department, and instructions for arranging, lettering and 
recording drawings, forms for shipping bills, etc. A 
portion of this chapter and of that on Bridge Erection 
was published in Engineering News of Feb. 7 and April 
25, 1895. 

In the particular field it is designed to cover, the book 
is on the whole a useful one, but it fails in not being 
uniformly useful in all parts. Some of the tables and 
diagrams are of universal and lasting usefulness, some 
are useful only locally, and still others are already an- 
tiquated, or will soon become so. The authors, however, 
partly atone for this last fault by announcing that addi- 
tions and revisions to these tables will be published from 
time to time. 

In the matter of its make-up the book deserves some 
criticism, especially in respect to the clumsy and care- 
less lettering of many of the drawings. In this respect, 
however, the conditions are no worse than those found 
in most sheets of bridge drawings which come from our 
bridge manufacturers’ drafting rooms, and which are the 
natural result of hasty production. Despite this, one 
ought not to find in a manual for the instruction of 
bridge draftsmen a seeming encouragement of the fault 
so common and yet so easily corrected ag careless letter- 
ing. It is not copper plate letters that are wanted, but 
neat letters, and no such slovenly letters of mongrel 
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style and form should appear as are some of those or 
drawings on Plate 28. It is interesting to compare thi 
to illustrate our point, with the lettering of the cuts 
pp. 211 and 213, which are reprinted from Enginee: 
News with the standard lettering used by this journal. 
HIGHER MATHEMATICS.—A Text Book for Class 
and Engineering Colleges. Edited by Mansfield Mer 
man, Professor of Civil Engineering in Lehigh Uni- 
versity, and Robert S. Woodward, Professor of M« 
chanics in Columbia University. New York: | 
Wiley & Sons; 8vo.; pp. 600; $5. y 35 gee 
This book, according to the publishers’ announcemen 
is designed especially for the use of junior and sen 
EES ts Rie but deme qu 
well adapted to the use of advanced students and reade: 
of mathematics generally; containing a concise treatm 
of subjects not commonly found in text books, but w 
which lectures are now given in the best classical 
technical institutions. The work is divided into ele 
chapters, each by a different author. Each chapte 
far as it goes, is complete in itself, and is intended 
marily to give a clear idea of the leading principles of 
subjects treated. The headings of the several chapt 
are as follows : 7 
I. ‘The Solution of Equations,’ by Prof. Man 
field Merriman. II. ‘‘Determinants,’’ by Laenas G@ 
ford Weld, Professor of Mathematics in State Universi 
of Iowa. III. ‘‘Projective Geometry,’’ by Geo. Bruce 
stead, Professor of Mathematics in University of ‘exe 
IV. ‘‘Hyperbolic Functions,’’? by James McMahon, Ass 
ciate Professor of Mathematics in Cornell University. 
“Harmonic Functions,’ by William E. Byerly, Professor 
of Mathematics in Harvard University. VI. “‘Functio: 
of a Complex Variable,’’ by Thomas §. Fiske, Adjuni 
Professor of Mathematics in Columbia University. V 
“Differential Equations, by W. Woolsey Johnson, Profe 
sor of Mathematics in the U. S. Naval Academy. VI 
“Grassmann’s Space Analysis,’’ by Edward W. Hyde, Pr 
fessor of Mathematics in University of Cincinnati. DL 
“Vector Analysis and Quaternions,’’ by Alexander Ma 
farlane, Lecturer in Blectrical Engineering in Lehigh 
University. X. ‘Probabilities and Theory of Errors,” 
Prof. Robert §S. Woodward. XI. ‘‘History_ of Mode 
Mathematics,’ by David Eugene Smith, Professor — 
Mathematics in Michigan State Normal School. ; 
The well-known reputation of Professors Merriman and 
Woodward is a sufficient guaranteesof the excellence of 
this work, and it will, no doubt, prove a valuable addition — 
to the libraries of those whose tastes incline in the di- 
rection of higher mathematices, and a useful text book to 
mathematical students. The progress of mathematical 
investigation during the present century has been 
great that, in the words of the preface, ‘‘the mere quan-_ 
tity of information available presents a formidable ob- 
stacle to the simultaneous attainment of the breadth and 
depth of knowledge which characterized the mathemati- 
cian of a generation ago. * * * Hence the student who 
seeks to gain a comprehensive view of the mathematics — 
of the present day needs most of all that sort of guidance 
which fixes his attention on essentials and prevents him 
from wasting valuable time and energy in the purs 
of non-essentials.’’ Quoting further from the preface: 
During the past 20 years a marked change of opinio: 
has occurred as to the aims and methods of mathematic; 
instruction. The old ideas that mathematical stud 
should be pursued to discipline the mind, and that such 
studies were ended when an elementary course in the cal- 


the elementary course in calculus is now given in th 
sophomore year, while lectures and seminary work in pur 
maths are continued during the junior and senior 

The change in the college course here referred to gives 
rise to the question whether it is a beneficial one. If th 
mathematical course ending in calculus is not given f 
the purpose of disciplining the mind then its only other 
reason for existence is that it furnishes a tool which 
necessary to the prosecution of the higher courses in m 
chanics and in engineering theory and practice. Th 
spending of time in an engineering course on hig! 
mathematics, beyond calculus, can only be justified on 
ground that a knowledge of these higher branches “is a 
useful tool, enabling the engineer to accomplish something 
which he could not accomplish without it. It cannot be 
claimed for it that it is needed as a mental discipline, fo 
if a student in his sophomore year acquires thé calculu 
so well as to be able to use it in problems of applied mi 
chanics and thermodynamics, and during the junior and 
senior years studies those branches of engineering science 
and art which require the application of the calculus, to- 
gether with the most intense concentration of the min 
upon the problems at hand, no higher form of mental dis 
cipline can be given by quaternious or hyperbolic fun 
tions. On the contrary it is well known that too great de 
votion to mathematical studies tends to narrowness of in 
tellect, and is therefore detrimental to the training of a 
engineer. The use of the higher mathematics as a tool 
engineering problems is exceedingly rare. Probably noi 
one in a hundred engineers in practice can, five years 
after graduation, work out a problem in calculus withou j 
reference to a book, and not one in a thousand probably 
ever needs hyperbolic functions. Calculus may be neces- 
sary for the engineering student both as a mental disc 
pline and as a tool to be used jn the study of applied me- 
chanics, but higher mathematics, we think, he ca a 
very well without, unless he intends to devote his life to 
original research in physics, electrical theory, ete., 
which case, of course, it may be of great service, 
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ONE HUNDRED PER CENT. OF THE GROSS RE- 
eeipts is the basis on which a street railway franchise 
was awarded in New York city by Controller Fitch on 
‘Noy. 27. This sum was bid some time ago by the Peo- 
ple’s traction Co. for a franchise for 29 miles of streets 
in the upper part of the city. A competing company at 
the time bid 6,975%% of the gross receipts, but the Peo- 
ple’s Co. urged that such a bid was farcical. The mat- 
ter has been in the courts since October, 1895. The 
routes involved form connecting links between that por- 
tion of the city south of the Harlem River and outlying 
territory both within and without the city. 


———————_—_e— — 


-. AN ELABORATE SYSTEM OF SUBURBAN ELECTRIC 
_ lines_in Cook county, Ill., is projected by the Metropolitan 
Traction Co., incorporated in Illinois, in 1895, with a capi- 
} talization of $6,000,000. When first incorporated tie 
_ company introduced an ordinance into the Chicago City 
_ Council petitioning power to build underground and sur- 
_ face or elevated electric railways within the central part 
of the city, but the ordinance was never pushed and finaliy 
_ died of inanition. It is now alleged that the charter has 
_ been purchased by a number of responsible Chicago busi- 
ness men, who have remodeled the scheme and are pre- 
pared to push work as soon as the proper authority is 
granted. The present franchise asks permission of the 
Cook County Commissioners to construct electric trolley 
lines on practically all of the unocupied highways under 
; the jurisdiction of that body, nearly 100 miles in all, and 
E 
F 
4 
i 
7 
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connecting Chicago with the suburban towns of Evanston, 
Wheeling, Elgin, La Grange, Blue Island, Harvey, Thorn- 
ton, Chicago Heights, Hammond and others. The terms 
of the franchise are entirely inadequate to protect che 
rights of the public in the matter of fares, damages, guar- 
antees of construction, compensation, and in other res- 
pects, and public sentiment in Chicago particularly is 
against its passage. The County Commissioners are di- 
yided in their attitude toward the ordinance, however, 
and it is entirely possible that it will be granted with cer- 
tain modifications. The ordinance as it now stands is an 

* entirely vicious one in its neglect of the interests of the 

_ public, but the scheme, if properly regulated, has consid- 
erable merit in its favor. 


ae —_ a 
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. 
F THE ELECTRIC MOTOR CARS ON THE BROOKLYN 
, Bridge haye been successfully applied to the switching 
of trains at the terminals and pushing them out to the 
point where the cable is taken; and they are now in reg- 
‘ular service taking the place of the old steam locomo- 
tives. The chief advantage of the new system is that 
while one train is loading the next train can be backed 
- down near to it, ready to take its place. The result is 
that there is much less crowding -and the platforms are 
__ Clear even in the rush hours. Chief Engineer Martin- ex- 
>. pects to shortly run trains on 45 seconds headway, and 
promises to do even better when the double, or gauntlet 
_ tracks are ready. The new motor cars have also been 
tried in running trains all the way across the bridge, with 
success. Four cables will soon be in place across the 
_ bridge; two of these always being in service with the 
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weight of the heavier trains proposed divided between 
them. 


THE TUNNELING OF UNION SQUARE, New York, to 
avoid the two present dangerous curves on the Broad- 
way cable road, seems to be an eminently sensible and 
practicable idea. The cable company is willing to build the 
tunnel at its own expense, and thus to substitute a prac- 
tically straight line for the present curves around the 
square, provided the city authorities grant permission. 
The tunnel would be three blocks long and interfere with 
no streets, as the cable would readily overcome the steep 
gradients required. 


2 a Oe ee 

THE CASCADE TUNNEL, on the Great Northern Rail- 
way, in Washington, is to be completed, says the St. Paul 
‘‘Press.’’ This tunnel is 2% miles long and would reduce 
the elevation of the traveled line from 4,055 to 3,150 ft. 
above the sea. It would be 16 ft. wide and 23 ft. high, and 
the estimated cost is $2,000,000. At the present time the 
mountain is crossed by a switchback, 235 miles west of 
Spokane, famed for its scenic beauty. The tunnel would 
save 10 miles in distance and one hour in time. 

: = ee 

THE NEW RADEBAUGH TUNNEL on the realinement 
of the Pennsylvania R. R., near Greensburg, Pa., was 
“holed through’’ Noy. 19, the heading meeting about 3 
p. m. The tunnel is 2,100 ft. long, for a double track 
line, as described in our issue of Dec. 12, 1895. The work 
has been done by the Drake & Stratton Co., of New York, 
with Mr. James Day, as General Superintendent, and Mr. 
W. R. Michie, Engineer in Charge. 
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A NEW DOUBLE TRACK STEEL VIADUCT over Rid- 
ley Creek, one half a mile west of Media, Pa., on the 
Philadelphia, Wilmington & Baltimore R. R. was put in 
service November 28. It consists of six towers carrying 
40-ft. girders, with intermediate girders 60 ft. long; the 
total length, backwall to backwall, being 641 ft., and 
height above water, 102 ft.. It supplants a single track 
Linville & Piper truss, with Howe truss approach at the 
east end, which was erected in 1877. Mr. H. C. Smith of 
Media, Pa., is the Engineer in charge of this division of 
the road. 


———>—_——__—_—_—_——_ 

THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was the wreck of the Southern Express on the Penn- 
sylvania R. R., near New Brunswick, N. J., on Noy. 25, 
resulting in the death of the engineer and fireman. The 
cause of the accident was the breaking in two of a freight 
train on the opposite down grade track; the wild section 
ran into the first section and two freight cars were de- 
railed and thrown upon the other track just as the ex- 
press came along at a high speed. The engine of 
the express rolled down the embankment and the two ex- 
press cars and a mail car of the train left the track and 
were wrecked; the two first sleepers were also badly dam- 
aged, but the only persons injured on these cars were the 
express messenger and the baggage master.——Two en- 
gines were wrecked on the Lehigh Valley Ry., near Mud 
Run, on Nov, 24. An engine that had been flagged by a 
broken coal train ahead was run into by another engine 
coming after it. Both engines rolled down a 40-ft. em- 
bankment, but as the crews of both jumped _ before 
the collision, no one was injured.——One man was killed 
and 12 persons injured near Ensley City, Ala., on Nov. 20, 
by the failure of an old-fashioned wooden highway bridge 
of very crude design. 

An E78 eed 

A GAS EXPLOSION AT PITTSBURG, PA., on Noy. 39, 
blew off a few sewer manholes and broke a number of 
plate glass windows. 

pe SBS 

THE PINTSCH SYSTEM OF CAR-LIGHTING has been 
adopted for the trains of the Manhattan Elevated R. R., 
after a thorough investigation of the subject and in com- 
pliance with the requirements of the New York Legisia- 
ture. The contract with the Safety Car Heating & Light- 
ing Co. was signed on Dec. 1 and the cars must be 
equipped by April next. Gas-works will be erected by the 
Pintsch Compressing Co., at 159th St. and Eighth Ave., 
from which the cars will be supplied. 
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THE NEW TWIN-SCREW STEAMER “La_ Grande 
Duchesse”’ for the Savannah Line (to run between New 
York and Savannah) left New York on its first regular 
trip Nov. 28. The vessel is 404 ft. long over all, 47 ft. 
9 ins. beam, and 37 ft. 4 ins. deep, the hull framing 
being specially designed for mounting guns, as the ves- 
sel is classed as an auxiliary cruiser. The twin screws 
are driven by two quadruple expansion engines of 3,50) 
HP. each, steam being supplied by eight Babcock & Wil- 
cox water tube boilers. The coal is brought from the 
bunkers by a conveyor, and the fireroom coal buckets are 
suspended from trolleys running on an overhead rail. 
The normal steam pressure is 210 Ibs. There are two 
Sturtevant blowing engines delivering air to the fre- 
rooms, and two Westinghouse high speed engines for the 
electric light plant. A vertical engine drives the an- 
chor hoist, this engine having been built by the Ameri- 
ean Ship Windlass Co., of Providence, R. I. The ship 
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can accommodate 700 passengers, and all the first class 
staterooms have telephone connection with a central sta- 
tion. The ship and engines were built by the Newport 
News Shipbuilding & Engine Co., of Newport News, Va., 
for the Ocean Steamship Co., of New York city, which 
company operates the Savannah Line. 


———-¢ 


THE HAMBURG-AMERICAN STEAMSHIP “PENN- 
sylvania,’” now nearly completed at Belfast, is to be 
the largest merchant steamship afloat. She is 560 ft. 
long on the water-line, 62 ft. beam, 41 ft. deep from 
upper deck to top of keel, draws 26 ft. of water, and is 
20,000 tons dead weight with 30,000 tons displacement. 
The average speed is to be 14 knots, and she will accom- 
modate 1,228 passengers, 
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THE LOWEST BIDS FOR STREET CLEANING, gar- 
bage collection and removal for the year 1897, received 
at Philadelphia on Noy. 25, aggregated $847,750, which 


was $65,882 more than the appropriation for the same 
service for the current year, and $78,750 less than the es- 
timates. 


The garbage collection and disposal bids for 1897 
make up $520,550 of the $847,750. The lowest bids for this 
service were submitted by the present contractors on the 
territory now covered by them, three districts being 
served by the American Incinerating Co., which uses the 
Arnold system of utilization, and two districts by the 
Philadelphia Incinerating Co., which employs Smith fur- 
naces. The lowest bids for each class of work in each 
district are given in our Construction News Supplement. 
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TYPHOID FEVER AT PATERSON, N. J., is reported 
as far above the normal for November. The water sup- 
ply is said to be the source of infection, but results of 
a careful investigation of the subject have not been made, 
or at least have not been made public. Water is taken 
from the Passaic River, above the Great Falls. The 


population above this point is small, compared with that 
below. 
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TRAFFIC ON ASPHALT PAVED STREETS in Milwau- 
kee has recently been investigated at the instance of the 
Warren-Scharf Co., which requested the city authorities 
to take a count of the traffic on the principal streets. 
This covered seven days in September and the period 
between 6 a. m. and 7 p. Four of the seven days were 
cloudy; in two of them ese was slight rain and in one 
a continuous rain. The greatest number of vehicles pass- 
ing in any day of 13 hours was 5,146, and the smallest 
was 1,328, on Sunday. The daily average was 4,090.61. 
The greatest number of horses was 6,930, and the least 
1,700; the daily average of horses being 5,433.40. Electric 
street cars were not counted as traffic, as they were sup- 
ported by the rails; but the daily average of such cars 
was 1,902 for the 13 hours selected. The speed record 
showed that 48% of the horses were walking and 52% 
trotting. Of the weights moving, 38% were moving at a 
walk and 62% at a more rapid rate. The proportion of 
vehicles weighing less that one ton, with their toad ana 
outfits, was 29.7% of the whole; of heavier loads,“24.88%, 
and of horses 45.47%. The pavements showed the effect 
of three years’ use. The average daily number, class and 
weight of vehicles and loads is shown in the 
following summary of the schedules: 


horses, 


Loads under one ton: 
Horses. Vehicles. Tons. 
Walking MASHER EAN S546 1, 633 1,243 1,438 
TEPC me sratelartareiatiere ae leete vay CLE 2.304 2.512 
Loads from one t6 three tous! 
Walkinesant) dsiteds. ae 8543 281 R34 
Trotting ~..... Fre eek) 61 182 
Loads from BRS to five tons: 
Walkiitey 2 Fas eea. teste ee SOUS 196 982 
Tnotting 21 «<s OE & 5 3 3 
Loads over five touas 
Walking ..... ale 3 1 5 
Horses not EAde new: 
Walking ives nath ach os F LG — 8 
Speedin gyi wee ade aaa 1 = % 
Hlectricy Cars ss ae- veers of — 1,902 —_ 
Total daily average .... 5,433 4,091 5,9741%4 


The average weight of daily traffic to each foot in width 
of roadway, not including weight of street railway cars, 
was 119.486 tons. 

= > 

THE NEW YORK AND NEW JERSEY BRIDGE CON- 
struction Co. has made a contract with the Union Bridge 
Co., of New York, for the building of the bridge over the 
Hudson River, at a cost not to exceed $25,000,000, and 
under a bond of $1,000,000 for faithful performance of the 
contract. Mr. Swan, the secretary of the bridge com- 
pany, says that the bonds for this work will soon be of- 
fered to the public. 


= —* 


RESTRICTION IN THE HEIGHT OF BUILDINGS, in 
New York city, is being considered by a special com- 
mittee of the New York Board of Trade and Transporta- 
tion, with Mr. G. Waldo Smith as Chairman. While the 
majority of the committee seem to favor restriction in 
height, there is considerable difference of opinion as to 
where the line should be drawn. 
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THE MT. NEBO RESERVOIR AND CANAL 
SYSTEM, UTAH. 


By W. P. Hardesty, C. E. 


(With inset.) 


The Mt. Nebo Irrigation Co.'s reservoir and 
canal system is located in central Utah, in the 
counties of Juab and Utah. Thesystem consists es- 
sentially of a reservoir with its dam for impound- 
ing water, a main canal line for carrying water, 
employing pipe and flumes as well as open canal, 
and a fine body of irrigable land well situated 
for general farming and fruit growing. This un- 


By enlarging the dam so as to raise the water 
5. ft. higher, as is contemplated in the future, 
the reservoir will cover an area of over 2,400 
acres, giving a storage capacity of 1,300,000,000 
eu. ft., or nearly 30,000 acre-ft. In surveying the 
site, four complete contour lines were run around 
it and eight cross-section lines run across it, 
to obtain full information as to areas covered, 
capacities, ete., at different elevations of water. 

Besides all the flow during the non-irrigation 
season of Currant Creek, whose channel runs 
through the reservoir, it also receives the dis- 
charge of numerous springs within and adjacent 


FIG. 1.—VIEW OF MT. NEBO, SHOWING DAM SITE BETWEEN PROJECTING ROCKS IN FOREGROUND. 


dertaking was first projected in 1892 by the Mt. 
Nebo Reservoir & Canal Co., and the preliminary 
surveys were made then, but it was not until 
early in 1895 that the present company was 
formed and construction begun. 

The Mt. Nebo reservoir is located in Juab Co., 
in the Mona Valley (being the northern end of 
Juab Valley), which lies between the Wasatch 
Range of mountains on the east and another but 
much lower range on the west. The valley is a 
broad basin with gentle slopes, and covering the 
lowest part of it is the reservoir site. The reservoir 
is mainly fed by Salt or Currant Creek, which 
runs through the valley from south to north. 
The culmination of the Wasatch Range here is 
Mt. Nebo, shown in the view, Fig. 1, from which 
the reservoir takes its name, whose summit is 
12,000 ft. above sea level. Salt Creek heads on 
the east side of this mountain, a branch of it 
coming down from the divide between San Pete 
and Juab Cos., and, after flowing south and 
southwest through Nephi canyon to the town of 
Nephi, it turns north through Mona Valiey. It 
has a drainage area of over 250 sq. miles, includ- 
ing Mt. Nebo and surrounding mountains. 

Near the north end of Mona Valley the creek 
cuts through the low range on the northwest, the 
summit of which forms the line between Juab 
and Utah Cos. Above this point in Mona Val- 
ley the fall of the stream is very slight, but 
through the mountains in Currant Creek canyon 
the fall is quite heavy. This canyon extends but 
about three miles, opening out into the Goshen 
and Kimball Creek valleys, where are located the 
lands to be irrigated. The broad basin in Mona 
Valley spoken of, together with the narrow out- 
let through the solid rock at its lower end here, 
constitutes an ideal natural reservoir site. Near 
the head of this gorge, and where two solid rock 
ridges face each other, the dam is located. = 

Reservoir.—The Milford branch of the Union 
Pacific Ry. traverses the Mona Valley, and on 
the west side of this lies the reservoir, as shown 
in the map, Fig. 2. It reaches from Mona, at the 
south end to beyond Starr Station on the north, 
the latter being just 75 miles from Salt Lake. 
With the present arrangements the reservoir 
covers 1,850 acres, to an average depth of over 
10 ft., being five miles long by % to 34 miles wide. 
This gives a storage capacity of 838,000,000 cu. 
ft., or over 19,000 acre-ft. 


to it on the east side. It is estimated that just 
one year will be required to fill the reservoir. 

Dam.—The dam is 210 ft. long at the top, 130 
ft. at the bottom and 30 ft. high. Its base is 
110 ft., and its top 8 ft. wide. A plan and pro- 
file of the structure are shown by Figs. 3 and 4. 
The up-stream side or back of the dam has a 
slope of 1% to 1 from the crest down for 10 ft., 
with a slope of 2 to 1 for the remainder; the 
down-stream side or face has a slope of 1% to 1, 
with a 3-ft. berm at 10 ft. down. The high water 
mark for the reservoir is 5 ft. below the top of 
the dam. 

The body of the dam is of selected clay, hauled 
a few hundred feet from a borrow pit on the res- 
ervoir site. The clay was thoroughly sprinkled, 
harrowed and rolled in layers as built, & 5,000-Ib. 
corrugated iron roller, shown by Fig. 5, being 
used. The back is faced with loose rock and heavy 
boulders to a thickness of 3% ft., all laid by hand 
and with the interstices filled with earth by 
washing in with water. 

The face is composed entirely of heavy gravel 
and loose rock, the horizontal width of the layers 
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FIG. 2,~GENERAL MAP OF MT. NEBO IRRIGATION SYSTEM. 


decreasing from 12 ft. at the foot to 4 ft. at the 
top, the stones being assorted and graduated in 
size so as to have the largest on the outside and 
smallest inside next to the body of the dam. 
Before construction, the foundation for the dam 
was stripped of the surface soil, and three 
trenches, one at each toe and one at the middle 
of the dam, each about 12 ft. deep by 4 ft. wide 
at the bottom, were dug through the gravelly 
clay and into the bed rock for about 2 ft. These 
were refilled with the best material obtainable, 
sprinkled and thoroughly tamped, to shut off any 
possible seepage of water under the dam. Where 
the dam joined the solid rock ledges or abutments 
at the ends, these were scored or trenched to 
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form a perfect bond between the dam and the © 
rock faces, cement being liberally used. e, 
At the west end of the dam is located the out- 
let tunnel, for draining off the water from the — 
reservoir. This is cut through the solid rock 
ledge or abutment at the end of the dam, thus © 
avoiding any risk that might be incurred in pass- — 
ing the water through the body of the dam itself, — 
The tunnel is 140 ft. long, has an arched top, and $ 
is 6 ft. high by 4 ft. to 5 ft. wide, and a portion — 
of it is located on a curve. All seams in the walls 
of the tunnel were well filled with cement. It 


was put through before the dam was built, to | 
allow the creek to be diverted through it. t 

The most interesting feature of the tunnel is _ 
the gate-shaft, with the gates for regulating the — 
flow of water. The shaft is sunk from the top _ 
of the rocky ridge directly over the tunnel, and is Ss 
4x5 ft. by 34 ft. deep. At the bottom of the a 
shaft and closing the tunnel are the gates, two 
in number, of the “butterfly” type. Each gate is — 
2 ft. 11 ins. wide by 4 ft. high, with a clear open- eg 
ing of 2% ft. wide, and is revolved by a vertical 4 
shaft 39 ft. long. The head of water sustained 
when the reservoir is full is 30 ft. The construc- i 
tion of the gates is shown by Fig. 6, while Fig. — 
7 is a view of the gates taken in the tunnel. id 

Each gate is constructed as follows: Around 4 
the 214-in. round cast-steel shaft a core of iron is _ 
cast, to which as a central frame are riveted the a 
plates forming the faces of the gate. These — 


plates are of %-in. flange iron of 60,000_Ibs. ten- 
sile strength. Three layers are used, one for each 
face and one between. The frame or casing for 
the gates is of cast-iron, resting on old railway 
rails laid horizontally and fitted to rails set ver- 
tically at the sides of the tunnel, the whole being 
well set in concrete. 

At the top of the shaft is located the operating 
gear. This consists of a horizontal shaft having © 
a worm cast on it and engaging segments of gear ‘ 
wheels keyed onto the ends of the vertical shafts. _ 
The horizontal shaft has a hand-wheel at each i 
end for turning. These gates and the operating Ff 
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gear were made by Silver Bros., of Salt Lake © 
City. The top of the gate-shaft is enclosed by a 
fraine gate-house. 

At the head of the tunnel is a screen fer catch- — 
ing drift, etc., and a strong frame with slides is 
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also in place for supporting an emergency gate, 
should such ever be needed. 

At the east end of the dam an overflow waste- — 
way is cut through the solid rock ridge. This is — 
25 ft. wide and has its bottom at the flood level — 
of the reservoir. It has ample capacity for carry- ca 
ing off any surplus of flood waters that may ever — 
flow into the reservoir. The dam and all appur- % 
tenances, except the wasteway, were built by : 
day labor, and cost about $12,000. The outlet = 
tunnel cost $7.85 per lin. ft. : € 

Canal System.—The water is drawn off from the © 
reservoir during the irrigation season, being al- — 
lowed to return to the creek and flow in it for 
about two miles before being diverted into the — 
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company’s canal. In this distance there is a fall 
of but 31% ft., and the diverting weir and head- 
gates are located just above a very rapid fall in 
the creek’s descent, amounting to 150 ft. in less 
than 1% miles, thus securing all the elevation 
possible consistent with a short length of canal. 


supporting the gates are of cribwork of & x 8-in. 
timbers, drift-bolted together and filled in with 
heavy rocks; a plank flooring is placed at the 
bottom, 4 ft. below grade, and heavily weighted. 

The gates are on the west side of the creek. 
The main canal follows down the canyon or close 
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Plan. 


End Elevation. 


FIG. 5.—DETAILS OF GROOVED ROLLER. 


The diverting weir headgate proper, and the 
waste weir are all of the same type, with flash 
boards for controlling and regulating the water. 
Details of these are shown by Fig. 8. 

There are five bays or openings to the divert- 


ir ey, Snchor Bolts™ 
: ry 3 Boiler Iron, 60,000 Ibs. Ten. Strength. 


valley for over two miles before emerging and 
reaching the open valley to be irrigated. The 
line necessarily runs through a very rough and 
difficult country, requiring engineering skill of 
the highest order to successfully overcome all 


Mr. Guy Sterling, C. E., of North Yakima, Wash. 
The section or shell forming the water-carrying 
channe} is semi-circular, constructed of redwood 
staves, with true curved faces and radial joints, 
banded with %-in steel bands, very similar to 
wooden stave pipe. Fig. 9 shows this flume and 
the standard type of trestle used to support it 
along the steep hill-sides. The section used for 
most of the flumes is U-shaned, being composed 
of a semi-circle of redwood 6 ft. in diameter, 
above which is a 6-in. fir stave on each side, 
with 4+ ins. of it set vertically or tangent to the 
curved part. This gives increased depth. Fir is 
used because it withstands compression better 
than redwood in cinching up the bands. 

This section allows 5 ft. depth of water, and is 
used where the flume has a fall of 0.8 ft. per 
100 ft., giving an estimated capacity of 150 cu. ft. 
per sec., with velocity of nearly 11 ft. per sec. 
Where the fall is only 0.1 ft. per 100, a true seg- 
ment of a circle is used, the shell being carried 
up three staves on each side above the semi-cir- 
cle, the top ones in all cases being of fir. A clear- 
ance of 4 ins. above the water level is allowed. 
Outside the canyon, some short sections of flume 
have a true semi-circular shell, the <iameter in 
all cases being 6 ft. The outer side of the flume 
hell was elevated, and the inner side depressed 
on curves, the amount being calculated by the 
usual formulas, the factors given being the top 
width of the water and the velocity. The right 
position was given by rolling or canting — the 
flume in its supports. it not being nailed nor 
fastened to these in any way. No change is 
made in the supports of the flume on account of 
the elevating. 

This type of flume was first used on the Santa 
Ana Canal of the Bear Valley irrigation system 
in California by Mr. Wm. Hammond Hall, M. 
Am. Soc. CG. E., over 2% miles of 5% ft. flume be- 
ing built. (See Trans. Am. Soc. C. E., Feb., 1895, 
for very full description of the Santa Ana works.) 
This was built with mitered joints wn curves, 
The Mt. Nebo flume was built the same on curves 
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FIG. 6.—DETAILS OF OUTLET GATES AT DAM. 
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waste weir, each opening being 314 ft. wide by 414 ft. 
high. The flash boards slide in guides laid at an 
angle of 60° with the horizontal. The structures 


the obstacles. But about one-third of 
tion could be built as open canal, the remainder 
being in pipe line and flumes. The fluming used 
is of a new and unusual type, being patented by 


this por- 
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as elsewhere, and then bent to form the curves. 
This was effected by block and tackle and dif- 
ferential pulleys operated by man power. A sec- 
tion of 20 to 30 ft. at a time would be built tan- 
gent to the curve, this then thrown over to the 
curve, the joints on the outside of curve that were 
thus opened being closed by driving up the staves 
with sledges. Curves with 80-ft. radius were 
thus made without much difficulty. The supports 
are placed 8 ft. apart, the strength of the 
flume shell, considered as a girder, being quite 
sufficient for this span.. The flume is used in all 
places where a canal could not be built, except 
one pipe line which divides it into two sections. 
At the head of the upper section the creek is 
crossed from west to east by a trestle, 400 ft. 
ot which averages 20 to 25 ft. high. Altogether 
some 5,800 ft. of flume is used in the canyon. 
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Figs. 10 and 11 are views of the flume in the 
lower part of the canyon, and Fig. 12 is a view 
showing the junction of the flume with the canal 
below. The details of one of the flume and canal 
connections are shown by Fig. 15. 

The flume is used in some places where the 
canal section was first built, but where the diffi- 


protection against freezing, as shown by Fig. 15. 
The rest of the pipe is covered by 2 ft. of earth. 
The connections between pipe and flumes are 
made by gradually changing or merging one into 
the other, as shown by Fig. 16, instead of using 
penstocks at the junction, as is customary. All 
the pipe and the flume shell were built by the 


FIGS. 


culty of keeping it in repair, on account of treach- 
erous ground or of filling up, became so apparent 
that the flume was afterward added. The main 
points of superiority of this flume as compared 
with the ordinary rectangular or box flume are: 
(1) Its adjustibility to all conditions of wetness 
and dryness, by means of the cinching bands. 
(2) Its very much greater durability, there being 
no nail-holes nor undrained joints in which de- 
cay can set in. (8) It requires, as an average, 
40 to 50% less lumber or perishable material in the 
flume and its framing. (4) Curves can be fol- 


Fig. 7.—View of Outlet Gates in Tunnel at Dam. 


lowed with no special construction or joints, the 
flume shell being built the same as on tangents. 

Just before reaching the open Kimball Creek 
Valley a sand ridge is passed through by a cut 
700 ft. long and 80 ft. deep. As sand was drifted 
into this by winds, the flume was run through 
and covered over by a double layer of 1-in. 
plank, as shown by Fig. 14. 

There is also one pipe line in the form of an in- 
verted siphon for crossing from the east to the 
west side of the canyon. This is of wooden 
staves, banded at intervals of 12 to 3% ins., ac- 
cording to the head or pressure of water. The 
pipe is 4 ft. in diameter, and has the full capacity 
of the canal. It is 1,967 ft. long and has a maxi- 
mum head of 75 ft. at its lowest point. Here 
there is a 6-in. draw off or blow-off valve for 
emptying the pipe when necessary. 

Currant Creek is crossed on a trestle with 
trussed stringers, the pipe being housed in for 


cases, the reverse of this. Outside of the can- 4 
yon the slopes are 1 to 1. All embankments are — 
1% tol. At one point a section of masonry re- 
taining wall was put in where no bank could be 
used. ote 
The following condensed table shows how the > 
dimensions are gradually reduced, the first two 


10 and (1.—VIEWS OF FLUME IN LOWER PART OF CANYON. 


Excelsior Wooden Pipe Co., of San Francisco, of 
which Mr, D. C. Henny, M. Am. Soc. C. E., is en- 
gineer and manager. The contract price for the 
former was $3.46, and for the latter $1.54 per lin. 
ft. All the other lumber structures on the canal 
system were built by Newton & Hobbs, of Mona, 
Utah, native pine being used. (See Eng. News, 
Sept. 5, 1895, for all contract prices, under head 
of same). 

The Main Canal is designed to irrigate the 
Kimball Creek Valley, reaching west and south- 
west from the mouth of the canyon. The East 
Side canal is to branch off from the other, cross- 
ing the canyon to the east side and reaching the 
lands in the neighborhood of Goshen on the Rio 
Grande Western Ry. The connection between 
the two canals is shown in detail by Fig. 17. This 
canal line drovs over 100 ft., where it leaves the 
Main Canal. and crosses the creek by a flume. 

At the connection the Main Canal has a capac- 
itv of 120 cu. ft. ner sec. and the East Side canal 
of 30 cu. ft. The total length of the Main Canal 
is over 13 miles, of the East Side line, 6%4 miles. 


Approy 
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portions being in the canyon, and all the dimen- 
sions being feet: 


Depth 


| ——Bank.——, 

Height. Width. Bottom. water. 
First section’ <3... . on 76 5 10 4 
Second section... 03...) 4 aces. 6% 5 6 4% 
Station 109 to 211........ 5% 5 6 4 
Station 224 to 258........ 4 5 8 3 
Station 258 to 452 ........ 38% 5 8 2% 
Station 508 to 640 ........ 3% 4 8 2% 
Station 640 to end ....... . BY% 4 “4 2% 


|x 8 Covering. Double 
i Joints overlapped 


Only one bank, that on the lower side, is used 
for nearly all the canyon work. Out in the open © 
valley both banks are built. The grading was _ 
all done by Reynolds & Roylance, of Springville, — 
Utah. Het 

Box culverts are used for passing the minor 
drainage channels under the canal. Kimball — 
Creek and its two branches are crossed by flumes — 
like those in the canyon work, with an aggregate 
length of 575 ft. All the surveying and engineer- — 
ing fieldwork for this undertaking have been 
characterized by the most thorough methods, and 
elaborate designs and plans for all parts of the 
svstem were carefully worked out. The works 
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The grades and sizes of the Main Canal vary 
according to the nature of country encountered 
and the capacity required. In the canyon the 
grade for canal excavation is 0.1%, for flumes 
0.8%, and for vine 0.68%. Out in the Kimball 
Creek Valley the grade of canal is 0.08%. The 
side slopes for earth excavation in the canyon 
work are mostly % to 1. For much of it a com- 
pound slope is used—that is, 1 to 1 above the 
water level, and % to 1 below that, or, in some 


Side Elevation of Flume. 
FIG. 14.—COVERED FLUNE USED IN 30-FT. SAND CUT 


and structures are all built in the most substan- 
tial manner, furnishing a good example of modern 
irrigation engineering. 

About 15,000 acres of land can be irrigated from 
the system as at present designed, the amount be- 
ing based on the supply of one acre-foot of water 
to each acre of land. The land to be irrigated is 
contiguous to the Tintic branch of the Rio 
Grande Western Ry. All this land to be watered 
lies in the large basin sloping to the north to 
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Utah Lake, and has plenty of fall, so as to in- 
sure ease of irrigation and drainage. i 

The original projector and organizer of the first 
company was Mr. H. M. McCartney, C. E. The 
chief engineer for the enterprise was Mr. O. R. 
Young, who designed and had entire charge of 


in anticipation of a large increase in business the 
Common Council of St. John determined to in- 
crease its wharf accommodations. The Council 
ordered its engineer, Mr. Peters, to prepare gen- 
eral plans, with the expectation that the Cana- 
dian Pacific would make more detailed examina- 


FIG. 12._VIEW OF JUNCTION OF FLUME WITH CANAL AT LOWER END OF FLUME. 


the construction of the whole system. Mr. Wm. 
Hammond Hall, M. Am. Soc. C. E., of San Fran- 
cisco, was retained as consulting engineer. The 
president of the company is Mr. Gill S. Peyton, 
the secretary and treasurer Mr. IE. G. Rognon. 
All of these gentlemen named, except Mr. Hall, 
reside in Salt Lake City, where are located the 
offices of the company. 

The construction work so far done has cost 
upwards of $100,000. The East Side canal and 
the laterals are yet to be constructed, but will 
probably be completed in the summer of 1897. 


The Main Canal and the two laterals so far built 


were operated the first season very successfully. 
 ——_ 


THE SINKING OF A WHARF AT ST. JOHN, N. B. 


From the “Daily Sun” and the “Daily Tele- 
graph,” of St. John, New Brunswick, the follow- 


ing account is taken relating to the late collapse 


of a wharf.on the west side of the harbor at that 
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city: The wharf in question formed a continua- 
tion of what is known as Connoly Wharf, near 
the deep water terminus of the Canadian Pacific 
Railway. At this point a slip runs into the shore 
line about 1,200 ft., following the general course 
of what was formerly the outlet from a large 
tidal mill pond. Connoly Wharf occupies 400 or 
500 ft. of the outer end of this slip and is a close 
faced cribwork structure, nearly 60 ft. high and 


founded 28 ft. below low water on a dredged bot- 


tom. The extreme rise and fall of the tide at St. 
John is about 28 to 30 ft. 

The Canadian Pacific Ry. Co. practically used 
this terminus for the first time last winter, and 


tion and carry out the work in accordance with 
an agreement which required that company to 
provide terminal facilities as fast as the trade 
would develop, in consideration of the Carleton 
Branch Ry. handed over by the city authori- 
ties. Mr. Peters made no cross-sections, but sub- , 
mitted a general plan calling for dredging and a 
crib structure similar to Connoly’s Wharf. But 
the railway company, says the ‘Telegraph,’ ob- 
jected to the crib plan as being too expensive, and 
recommended a pile wharf, and it proposed to 
pay a cash sum of $50,000, and to lay tracks and 
otherwise provide for loading and discharging 


the work with almost equal authority under the 
specifications. The result was the slipping out 
of the new wharf and its total collapse. The 
Canadian railway engineers defend their rec- 
ommended plan by claiming that a cribwork 
would have met the same fate, as the accident 
was due to a land slip. The papers mention sim- 
ilar slipping away of the ground at this same 
Sand Point on March 17, 1870. 

The ‘Daily Sun’ enters more fully into the 
actual construction of the pile wharf as follows: 
In the first place the basin for vessels had to be 
dredged to a depth of 28 ft. below low water. On 
one side of this dredged space the wharf was 
built by driving four rows of piling, 8 ft. apart, 
between centers of rows, making a wharf 24 ft. 
wide. Along the line of the wharf the piles were 
10 ft. apart. These piles projected about 4 ft. 
above low water mark as driven, and they were 
supposed to be driven as deeply into the mud, 
mixed with chips and sawdust, as a heavy ham- 
mer would drive them; but how far is not stated. 
Upon the piles,as cut off 4 ft.above low water, a 
24-ft. stick of hemlock was drift-bolted to the 
heads of the four piles, and upon this was built up, 
log-house fashion, the alternating courses forming 
the crib. For about 100 ft. in length of the 
wharf the top of the crib was 57 ft. above the 
bottom dredged, while the rest was not completed 
at the time of the accident. 

About 40 ft. back of this wharf and just be- 
hind the top of the slope a shallow crib had been 
built to act as a retaining wall in supporting the 
gravel filling brought in on trains running on two 
lines of pile trestles. Between this crib and 
the wharf a large number of piles were driven, 
forming supports to proposed warehouses, etc., 
and these piles were tied to the wharf and to the 
back-crib with the purpose of anchoring the 
whole structure and especially the main crib. 

At the time of the accident about 1,600 tons 
of gravel and sand had been unloaded on a 
length of 350 ft., and six gravel cars were stand- 
ing upon the trestle; these cars were first no- 
ticed as canting inward along with a settling 
of the trestle. The cars were hauled out, but the 
settlement continued and the anchor piles, de- 
signed to add to the strength of the structure, 
transmitted the thrust of the settling trestle and 
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FIG. 17.—CONNECTION BETWEEN MAIN AND EAST SIDE CANAL SYSTEMS, 


steamers, but to leave the actual construction to 
be done by the city. 

The City Council adopted the cheaper plan, 
with a supposed saving of $60,000 in cost, though 
City Engineer Peters objected to the piling sys- 
tem and declined to have anything to do with it. 
Another engineer was put in charge who attempt- 
ed to make the best of the plans, though a di- 
rector of works, not an engineer, was placed upon 


back-crib to the superstructure of the wharf; 
finally about 300 ft. of the wharf was pushed 
out for a distance of 5 to 8 ft., and the piling 
close behind the wharf sunk from 6 to 10 ft, The 
trestles carrying the tracks cantedintowards the 
shore, and the anchor piles and back-crib canted 
out towards the wharf. Repairs will require the 


* removal of the whole superstructure, and of most 


of the piles; and it is suggested that as this 
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would cost probably as much as the original 
work, it would be wiser to reconstruct with cribs, 
Similar to the Connoly Wharf, sunk to dredged 
bottom without piles. 

Mr. Earle, the engineer in charge of the wharf 
in question, recommended an entire change of 
plan. Mr. Earle says that piling is not practic- 
able on this site as there is evidence of soft clay 
strata underlying the line of the wharf, and the 
pile foundations of other wharves nearby show 
gradual outward settlement. He now proposed 
to dredge to 4 ft. below the channel to a width of 
at least 55 ft., and to build a crib-wharf with 
a base of 50 ft., and return cribs 20 ft. wide, ex- 
tending back about 100 ft. at intervals of 120 ft. 
Col. Moore, in criticising this plan, approved of 
eribwork, but thought that return cribs 12 to 
15 ft. wide and extending back 25 or 30 ft. would 
be sufficient for the conditions imposed. 

The ‘Daily Record,’ of St. John, of Nov. 9, 
gives the results of a special meeting of the har- 
bor improvement committee, from which it ap- 
pears that the dredged slope was 1 on 1%, 
Soundings taken after the accident show that 
whereas the water was originally 25 to 28 ft. 
deep in front of the wharf, depths of 13, 16 and 
20 ft. are now found. The piling of the wharf 
proper and the lines of anchor piles were driven 
into this slope; but the question not determined 
by any evidence given is that of how far into 
this mud the piles were driven. The general evi- 
dence favors a slide of the original bottom ma- 
terial, carrying out with it the cribs and the piles; 
the slide being brought about by the back-filling 
disturbing the general conditions of load which 
this material would usually support. An almost 
Similar case occurred in connection with the Chig- 
necto Marine Ry., in building a wharf on the Au- 
lac River. In this case the same extreme range 
of tide was encountered and the piles were firm- 
ly driven into the natural slope of the river bank. 
They were simply capped and floored, without 
any cribwork; but it was proposed to fill in be- 
hind this wharf, and when a very small portion 
of the filling was in place the superincumbent 
weight forced the mud out below and the whole 
structure was carried into the river. We are in- 
debted to the courtesy of Mr. G. Simeon Arm- 
strong, M. Am. Soc, C. E., for collecting and fur- 
nishing to us the general information upon which 
this account is founded. While stating that the 
pile wharf was the contractor’s idea, and had 
no connection with the engineering operations of 
the railway company, Mr. Armstrong believes 
that the case was one calling for a well-hallasted 
crib of proper dimensions and foundation, with 
the filling deposited immediately behind it and 
carried back, to guard against any sweeping 
slide. Since writing the above, the whole crib- 
work has slipped out into the basin, and the entire 
work is a wreck. Great cracks appear in the 
ground at the top-of the inshore slope. While 
the evidence points to a land-slide as the active 
cause, the case may be quoted as one where a 
board of aldermen knew more than the engineers 
and contractors, and, as is usual in such cases— 
“sot left.” 


i 
WORK OF THE HOOVER & MASON CONVEYOR ON THE 
CHICAGO MAIN DRAINAGE CHANNEL. 


In Engineering News of June 20, 1895, 
double cantilever conveyor used for excavat- 
ing and conveying earth on Section H of 
the Chicago Main Drainage Canal was de- 
scribed in some detail. At that time, however, very 
little actual work had been done by the machine 
and figures of output could not be given. These 
figures are now available, and are given herewith. 
By referring to the accompanying illustration re- 
produced from the issue above noted, the method 
of operating the conveyor will be understood. The 
truss spans the channel and carries an endless 
belt to which are attached steel pans. This Lelt 
carrier follows closely the finished lines of the bot- 
tom of the channel, and lies close up against the 
working face. A double-ended plow operated by 
steam cuts successive prisms of material off the 
end face and the excavated material rolls into the 
pans. As the pans reach the extremity of 
the cantilever and pass over the drums, the earth 
with which they are filled falls out. For further 


the 


details of construction and operation the article 
referred to above can be consulted. 

The figures of operation given us cover the three 
months from April 25 to July 25, and include every 
operation and expense to complete and trim the 
channel to grade. They are as follows: 


~ 
Labor cost, aS per pay Toll. ....cececeveeeseecs $4,714.85 
Coal, 270.9 tons, at $1.70 per ton.......-..eeee 460.54 
Oil, waste, repairs, supplies and all other expen- 

SOS fewer SUI LOS BOB ORCODO DOTS 0 S00n 5006 192.39 
Total cost for three months.........eseeeseees $5,367.78 
Total cu. yds. excavated as per engineers’ esti- 

MALES. wereainie Clem re ee ele elnie ie sisieelgie clels oieieiots 66,238 
Total COB PET CMs Veen sc: ss 016) u/vle«olsieielvlsisie siainie 8.1 cts. 

This cost per cu. yd. is made up as follows: 

COst LOL s1abOrmemiie iin eile ciseieisises sre siensterels soon ee cts 
GOSt OL COME seGlatclels encore eiele/ ere tee eeeeee ee eeees 0.69 
Cost of grease, oil, waste, repairs, supplies and ry 

all (other: Gexpenses? 27211. or0lene tore sso 9ye ei lotalorereo ty .29 

Total Wifes tee eesieis tole sik «ale lela lace cick ate aieralersietels 8.10 cts. 


These figures cover every detail, and moreover 
have been obtained while working on a face only 


increase or decrease on these standard bases has to be 
determined in each individual instance, according to the 
circumstances under which the ropes are working. 


Desiring to compare the figures given above for 
horse-power transmitted by different sizes of ropes 
with those given by American writers on the sub- 
ject, we have calculated the horse-power for a 
speed of 38,300 ft. per minute from the figures 
given for 100 revolutions per minute and com- 
pared the result with figures obtained by interpo- 
lation from a table published by the C. W. Hunt 
Co., of New York The results are as follows: 


Diameter of rope, ins.............. 1% 1% 1% 2 
HP. at 100 revs. of pulley (Combe).. 5 Seat 
se «3,300 ft. per min. (Combe)....17.5 21.0 23.1 26.5 
«e «© 3,300 ft. per min. (Hunt).....18.5 25.4 36.1 47.1 
“$5,000 ft. per min. (Hunt)?sn.. 21.4 30.8 41.8 54.8 


In Mr. Hunt’s table the driving power of a rope 
appears to increase as the square of its diameter, 
as might be expected if the larger ropes were of 
the same quality and strength throughout as the 
smaller ones, but in Mr. Combe’s table the driy- 
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ENDLESS BELT CONVEYOR FOR EARTH EXCAVATION ON SECTION H, CHICAGO MAIN DRAINAGE CHANNEL. 
Designed by Hoover & Mason, Kansas City, Mo. Gohan & Byrne, Contractors on Section H. 


33 ft. high while the machine was designed for a 
face 36 ft. high. This reduction in height was 
of considerable significance on the canal work as 
the top 3 ft. comprised a large percentage of the 
total excavation and was moreover a soft prairie 
loam, while the material beneath was a very hard 
clay. As it is, however, the results are very fa- 
vorable when it is remembered that the actual 
contract price of excavating this class of material 
on the Drainage Canal runs from 19 cts. to 29 cts. 
per cu. yd., the last being the price on Section H. 
FT — * 


PROPER SPEED FOR ROPE POWER TRANSMISSION 


According to a paper read recently by Mr. Abram 
Combe, before the British Institution of Me- 
chanical Engineers, the speed of rope originally 
adopted over 30 years ago, 3,300 ft. per minute, 
has been found to give the best results, although 
speeds far exceeding this have been used in many 
instances. With the higher speeds it is said that 
the gain of power is counteracted by loss from at- 
mospheric friction, centrifugal action, and wear on 
ropes and bearings. Mr. Combe gives the follow- 
inf sizes of ropes and diameters of pulleys, with 
the horse-power that may be transmitted by each 
size for each 100 revolutions per minute: 


HP. 
Diam. of Diam. of Ratio of for 100 revs. 
rope. pulley diams. per min. 
144 in 3 ft. 1 to 28.8 5 
ihe 3 ie 1 to 32.0 8 
1% ‘ ore 1 to 84.3 11 
Des Gis 1 to 36.0 15 


For other sizes of pulleys the power transmitted 
is calculated to be increased in direct proportion to 
the diameter of the pulleys. Mr. Combe further 
Bays: 


Waen working under the most advantageous conditions 
—for instance, where the ropes are running horizontally 
at good speeds, with the pulleys at a proper distance 
apart, and with the bottom rope acting as a driver— 
the above bases may be increased by 20 to 25% with 
safety. On the other hand, when the ropes are working 
under unfavorable conditions, with centers of pulleys too 
close together or ropes running vertically, these bases 
must be diminished by 20 to 25%. The exact amount of 


ing power increases at a rate which is even less 
than the direct ratio of the diameters. An Ameri- 
can designer working by Mr. Hunt’s table would 
use a 2-in. rope at 5,000 ft. per minute to drive 54.8 
HP., while an English designer following Mr. 
Combe’s figures and his statement that the best 
results are obtained with a speed of only 3,300 ft. 
would obtain less than half the power from the 
Same rope, or only 26.5 HP. By the iaiter rule 
more than twice as many ropes would be required 
for a given installation, and the consequent ex- 
pense might, in American practice, at least, lead 
to the adoption of belts instead of ropes, 

We doubt, however, if the figures given by Mr. 
Combe are to be accepted as a record of actual 
english practice, for an article by Mr. Wm. H. 
Booth, an English contributor to the ‘American 
Machinist,” a few years ago, gave the “most usual 
practice” in Lancashire as follows: 1%4-in. cotton 
ropes at 5,000 ft. per minute equal 50 HP., and 
he gives a table of data from English practice 
from which we take the following: ~~ 


Diameter of rope, ins....... cocccceee 1M 1% 1% 2 
34. 4968 


These figures are in every case larger than those 
given in Mr. Hunt’s American table. It would ap- 
pear that the smaller figures given by Mr. Combe 
for 134 and 2-in. ropes are due to extreme con- 
servatism, and to the English habit of being slow 
but safe and sure, carried to too great an extent, 
and to an extent which, according to Mr. Booth’s 
figures, is not followed by Lancashire manufac- 
turers. 

A re 

A 5,000-MILE PHOTOGRAPHIC INTERCHANGEABLE 
railway ticket has been agreed upon by the Central Pas- 
senger Association Committee. These tickets will cost 
$100 each, will bear a photograph of the purchaser and 
will not be transferable. The 1,000-mile ‘wide-open’ 
ticket, now on sale, will also be used. The 5,000-mile 
tickets will cover roads in the Central district, between 
Pittsburg and St. Louis, but will not include the Pennsyl- 
vania R. R. lines, 
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THE ORIGIN OF THE BESSEMER PROCESS.* 


By Sir Henry Bessemer, London, Eng. 
(Honorary Member Am. Soc. M. E.) 


It is generally well known that this invention had its 
origin in certain experiments commenced in January, 
1855, for the purpose of improving the quality of cast- 
iron employed for founding heavy ordnance, by render- 
ing the iron more tough, increasing its tensile strength, 
and making it less subject to injury by abrasion. I was 
aware that Fairbairn and others had sought to improve 
east-iron by the fusion of some malleable scrap-iron along 
with the pig-iron in the cupola furnace; this fusion of 
scrap-iron, intermixed with the mass of coke, was found 
to convert the malleable iron into white cast-iron, which 
was at the same time much contaminated with sulphur, 


Fig,. 


tails. I also sent over from England several thousand 
special fire-bricks, etc., for the erection of the furnace. 

But on resuming my further researches, after returning 
to London, an incident occurred which suddenly put a 
stop to the intended works at the Ruelle gun foundry, 
and, in fact, altered all my future plans and investiga- 
tions. 

The furnace, as it was then arranged, is shown in ver- 
tical section by Fig. 1, and in horizontal section on a line 
passing through openings in the perforated hollow fire- 
bridge by Fig. 2, where the narrowing of the body of ihe 
furnace is clearly shown, and the manner in which the 
jets of air were directed so as to produce an intense igni- 
tion of the combustible gases mingled with, and passing 
over, with the large volume of flame, from the over- 
charged fire-grate. 

The small scale on which this experimental furnace was 


Fig. 1.—Vertical Section. 


and thus, to a great extent, this method had failed in 
its object. In my experiments I avoided the difficulties 
inseparable from Fairbairn’s plan, by employing a rever- 
beratory furnace in which the pig-iron was fused, form- 
ing a bath; into this bath I put broken-up bars of blis- 
tered steel, made from Swedish or other charcoal iron, 
its fusion taking place without being further carburized 
by contact with the solid fuel, or contaminated by the 
absorption of sulohur. The high temperature necessary 
for the fvsicn of a large proportion of steel in the bath, 
was attained by constructing the fire-grate much wider 
than the bath, by contracting the width of the furnace 
considerably at the bridge, and also by continuing to 
taper the furnace slightly all the way from the fire-bridge 
to the downcast flue, which was connected with a tall 
chimney shaft. My English patent for this arrangement 
bears date Jan. 10, 1855. Many alterations and modifi- 
cations of this furnace were made from time to time; it 
was found that the large volume of flame sweeping over 
the open hearth of the furnace was mixed with a consider- 
able quantity of combustible gas, to consume which a hol- 
low fire-bridge was employed, having numerous perfora- 
tions made in the fire-clay lumps of which it was com- 
posed, and so arranged as to allow jets of hot atmos- 
pheriec air to mingle with these combustible gases, which 
had the effect of producing an intense heat close down on 
the surface of the bath; it was also found that the admis- 
sion of hot air all along the back of the fire-bridge pro- 
duced a decarbonizing action on the bath; and hence the 
degree of carburation of the metal might be altered by 
regulating the admission of air. The flow of air through 
the hollow fire-bridge served also to moderate its tem- 
perature and render it more durable. 

Some of the samples of metal which I produced by this 
process were, when annealed, of an extremely fine grain 
and of great strength. At this stage of my experiments 
I determined on casting a small model gun which in the 
lathe gave shavings slightly curled, and closely resem- 
bling the turnings from a steel ingot. The metal when 
polished also looked white and close-grained like steel. 
I was so well pleased with this casting that I took it 
over to Paris, obtained an audience with, and showed it 
to, the Emperor, who had, in fact, encouraged me to 
make an attempt to improve iron employed in founding 
heavy ordnance. His Majesty, who had desired me to 
report progress, accepted this experimental gun, remark- 
ing that some day it might have an historical interest, 
and it was in recognition of this circumstance that His 
Majesty, later on, intimated to me, through Colonel Belle- 
ville, his desire to confer on me the Grand Cross of the 
Legion of Honor, provided I could obtain permission to 
wear it, a privilege which our ambassadors twice refused. 
His Majesty also gave me permission to erect my fur- 
nace at the government cannon foundry at Ruelle, near 
Angouleme, to which place I went, with proper introduc- 
tions, for the purpose of arranging all the necessary de- 


*A paper presented at the New York meeting (Dec., 
1896) of the American Society of Mechanical Mngineers. 
Another account by Sir Henry Bessemer of his great in- 
vention, communicated by him to the International En- 
gineering Convention of 1890, was published in Engineer- 
ing News, Oct. 18, 1890. 


built (viz.: a capacity of three hundredweight only), was 
much against my obtaining the high temperature neces- 
sary to melt a Jarge proportion of steel in the pig-iron 
bath. I was of course fully aware that a furnace of 
sufficient capacity to cast a five or a ten ton gun would 
produce a much higher temperature than it was possible 
to attain in my small furnace, and also that a forced 
draft, obtained by closing in the ash-pit and forcing air into 
it, would also still further increase the temperature. That 
this forced draft was in my mind at the time, is shown 
by the fact that I took out a patent for the manufacture 
of cast-steel, dated Oct. 17, 1855; that is, about two 
months after the casting of the model gun; in this pat- 
ent I fully described the forcing of air by a fan, into the 
closed ash-pits of furnaces employed in the manufacture 
of cast-steel; and it has often since occurred to me that, 
with the additional resources still untried, I did not act 
wisely in so suddenly abandoning these open-hearth ex- 
periments, in favor of an entirely different system, sug- 
gested to my mind by the incident before referred to. But 
with my impulsive nature and my intense desire to fol- 
low up every new problem which presented itself, I at 
once threw myself unreservedly into this new study, 
which seemed to open a way to the rapid production of 
bars, rails, and plates, of malleable metal direct from the 
blast furnace. 

Before dismissing this subject it may be interesting even 
at this distant period to speculate on what would have 
been the natural outcome of the open-hearth furnace ex- 
periments, had I not been so suddenly diverted from their 
further pursuit. 

Such a furnace, with a forced draft and a capacity of 
ten tons, would undoubtedly have melted malleable iron or 
steel in a bath of pig-iron, and have decarburized it to 
the desired extent, for I had, in fact, in this small fur- 
nace already fused steel in a bath of pig-iron, on the open 
hearth of a reverberatory furnace, and as far back as Jan- 
uary, 1855, I had claimed in my patent “the fusion of 
steel in a bath of melted pig, or cast-iron in a reverber- 
atory furnace, as herein described.’’ 

This was about ten years prior to the first patent taken 
out by M. Emile Martin, and now generally known as the 
Siemens-Martin process. This patent was obtained in 
England in the name of Emile Martin only, and is dated 
Aug. 18, 1865, or more than ten years after my patent of 
January 10, 1855. M. Emile Martin, in his patent, says: 
“The manufacture is effected upon the principle of fusion 
of iron or natural steel in a bath of cast-iron, maintained 
at a white heat, in a reverberatory furnace such as a Sie- 
mens gas-furnace,’’ 

I desire to say that I make no claim whatever to the 
prior invention of the Martin-Siemens process, nor do I 
for one moment assume that my patent of 1855 furnished 
any information which either of these gentlemen availed 
themselves of; but I think I am justified in saying that the 
fusion of steel in a bath of pig-iron, on the open hearth 
of a reverberatory furnace, which I had patented and suc- 
cessfully effected, was, to use a favorite expression of Mr. 
Gladstone, ‘‘approaching within measurable distance’’ of 
that now well-known and successful process. 

On my return from the Ruelle gun foundry, I resumed 
my experiments with the open-hearth furnace, when the 


remarkable incident I have twice referred to, occurred in 
this way: Some pieces of pig-iron in one side of the bath 
attracted my attention by remaining unmelted despite the 
great heat of the furnace, and I turned on a little more 
air through the fire-bridge, with the intention of increas- 
ing the combustion; on again opening the furnace door 
after an interval of half an hour, these two pieces of pig 
still remained unfused. I then took an iron bar, with the 
intention of pushing them into the bath, when I discovered 
that they were merely thin shells of decarburized iron, 
as represented at Fig. 3, thus showing that atmospheric 
pressure alone was capable of wholly decarburizing gray 
pig-iron and converting it into malleable iron without 
puddling or any other manipulation. It was this which 
gave a new direction to my thoughts, and after due con- 
sideration I became convinced that if air could be brought 
in contact with a sufficiently extensive surface of molten 


Fig. 2.—Horizontal Section. 
FIG. 1 and 2.—DECARBURIZING CAST IRON IN A REVERBERATORY FURNACE. 


crude iron the latter would rapidly be converted into 
malleable iron, 

This, like all new problems, had a special interest for 
me, and I became impatient to test it by more than a 
laboratory experiment; without loss of time I had some 
fire-clay crucibles made with perforated covers, and also 
some fire-clay blow-pipes, which I joined to a 3-ft. length 
of 1-in. gas-pipe, the opposite end of which was attached 
by a piece of rubber tubing to a fixed blast-pipe. This 
elastic connection permitted the easy introduction and 
withdrawal of the blow-pipe into and out of the crucible, 
as shown at Fig. 4, which represents a vertical section of 
an air furnace, containing a crucible, which in this case 
represented the ‘‘converter.’’ About 10 lbs. of molten gray 
pig-iron about half filled the crucible, and 30 minutes’ 
blowing was found to convert 10 lbs. of this gray pig-iron 
into soft malleable iron. Here at least one great fact was 
elicited, viz.: the absolute decarburization of molten crude 
iron without any manipulation, but not without fuel; for 
had not a very high temperature been kept up in the air 
furnace all the time this quiet blowing for 30 minutes was 
going on, it would have resulted in the solidification of 
the metal in the crucible long before complete decarbura- 
tion had been effected. Hence arose the all-important ques- 
tion: Can sufficient internal heat be produced by the intro- 
duction of atmospheric air to retain the fluidity of the 
metal until it is wholly decarburized in a vessel exter- 
nally heated? 

This I determined to try without delay. I fitted up a 
larger blast cylinder in connection with a 20 HP. engine 
which I had daily at work, and I also erected an ordinary 
foundry cupola capable of melting half a ton of pig-iron. 
Then ceme the question of the best form and size for the 
experimental “‘converter.’’ I had very few data to guide 
me in this, as the crucible converter was hidden from view 
in the furnace during the blow. I, however, found that 
slag was produced during the blow and escaped through the 
holesin the lid; thisfact guided meto 
the construction of a very simple 
form of cylindrical converter, about 
4 ft. in height in the interior, which 
was sufficiently tall and capacious, 
as I believed to prevent anything 
but a few sparks and heated gases 
from escaping through a central hole 
made in the flat top of the vessel 
for that purpose, as shown in ver- 
tical section at Fig. 5. The converter 
had six horizontal tuyeres arranged around the lower part 
of it; these were connected by six adjustable branch pipes, 
deriving their supply of air from an annular rectangular 
chamber extending around the converter, as shown. 

All being thus arranged, and a blast of 10 or 15 Ibs. 
pressure turned on, about 7 cwt. of molten pig-iron was 
run into the hopper provided on one side of the converter 
for that purpose. All went on quietly for about ten min- 
utes. Sparks, such as are commonly seen when tapping 
a cupola, accompanied by hot gases, ascended through the 
opening in the top of the converter, just as I supposed 
would be the case, but soon after a rapid change took 
place. In fact, the silicon had been quietly consumed, and 
the oxygen next uniting with the carbon, sent up an ever- 


Fig.3, 


Fig. 3.—Shell of De= 
carburized Pig 
[ron. 
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increasing stream of sparks and a voluminous white flame; 
then followed a succession of mild explosions, throwing 
molten slags and splashes of metal high up into the air, 
the apparatus becoming a miniature volcano in a state of 
active eruption. No one can approach the converter to 
turn off the blast, and some low flat zinc-covered roofs 
close at hand were in danger of being set on fire by the 
shower of redhot matter falling on them. All this was a 
veritable revelation to me, as I had in no way anticipated 
such violent results. However, in ten minutes more the 
eruption had ceased, the flame died down, the process was 
complete, and on tapping the converter into a shallow pan 


Fig. 5. 


Fig. 5.—Bessemer’s First 
Converter. 


or ladle, and forming it into an ingot, it was found to be 
wholly decarburized malleable iron. 

Such were the conditions under which the first charge of 
pig-iron was converted into malleable iron in a vessel 
neither internally nor externally heated by fire. 

I, however, desired to convert a second charge of pig- 
iron, which had been put into the cupola, and in order to 
prevent this dangerous projection upward of sparks and 
molten slags, a temporary expedient was resorted to 
which, however, failed in its object. I procured one of 
those circular chequered cast-iron plates so much used 
in the London pavements to allow coals to be put into 
the cellars below the pavement. This plate, which was 
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Fig. 6.—Converter Shown in Kelly’s Patent. 


about a foot in diameter, was suspended by a chain at ¢ 
distance of 18 ins. above the central opening, in the top 
of the converter, as shown in Fig. 5. 

This as a mere temporary device was deemed sufficient 
to allow the conversion of another 7 cwt. charge to be 
effected without any danger of setting fire to the premises. 
The converting operation went on quietly as before, but 
when the eruption commenced I saw the suspended plate 
get rapidly redhot, and in a few minutes more it melted 
and fell away, leaving the chain dangling over the open- 
ing, and allowing the slags and splashes of metal to shoot 
upward as before. Thus it happened that the first con- 
verter which I had constructed was at once condemned 
as commercially impracticable, owing to this vertical 
eruption of cinder, and for this reason only. All attempts 
to lessen the violence of the process by a reduction of 
the number of tuyeres, or by lessening the diameter of 
the tuyere pipe orifices, or by diminishing the pressure 
of the blast, cnly resulted in a reduction of the necessary 
temperature, and in preventing the conversion of the 


molten pig-iron into malleable iron. In one case the 
trial of a diminished area of tuyere opening, resulted in 
nearly the whole charge of metal, after more than an 
hour’s blowing, being converted into a solid mass of 
brittle white iron similar to ordinary refiners’ plate 
metal. Indeed, I may say that the results of all my early 
investigations proved to me, beyond the possibility of 
doubt, a fect which has since been confirmed in every 
Bessemer steel works throughout Europe and America, 
viz., that rapidity of action ending in a violent eruption 
are absolutely necessary conditions of success; and when 
we take into consideration the fact that the converted 


Fig. 4.—Bessemer’s First Experiment— 
Decarburizing Iron in a Crucible. 


metal must be made to acquire an enormously high tem- 
perature, so that it may not be chilled in tapping, or 
pouring it out of the incandescent converter into a cold 
open ladle; that it be not chilled by the addition of a 
large quantity of much cooler metal employed to deoxidize 
it; that it does not chill and form a skull in the casting 
ladle during the comparatively long time required to 
form it into ingots; it is obvious that to carry out the 
Bessemer process successfully, a temperature must be 
obtained very considerably above the mere melting tem- 
perature of malleable iron. In order to obtain this tem- 
perature it is necessary to drive powerful streams of air 
into the metal, so as to divide it into innumerable fiery 
globules diffused throughout the whole body of metal under 
operation, which for the time being may be likened to a 
fluid sponge, with the active combustion of carbon with 
oxygen going on in every one of its myriads of ever- 
changing cavities. 

It has been found that the union of carbon and oxygen 
takes place go rapidly at this high temperature as to pro- 
duce a series of mild explosions, which are scarcely no- 
ticed in the large converters in common use which have 
a space for the violent expansions, of some 8 or 10 fi. 
in height above the normal level of the metal; in this 
space the violent action expends itself unseen, and is 
only partially recognized by a smal! additional quantity 
of slags leaping out of the mouth of the converter. 

With these facts before us it must be self-evident that 
all attempts to produce malleable iron in a plain cylin- 
drical vessel which has no top to it, and in which the 
metal rises to within a few inches of its open mouth, must 
utterly fail from two causes. First, because heat would 
fly off so freely that the temperature of molten malleable 
iron could never be reached, and, second, because nearly 
all the metal contained in such a shallow open-topped 
vessel would leap out of it, and be scattered in all direc- 
tions when the explosive eruption takes place, without 
which no charge of molten pig-iron can be converted 
into fluid malleable iron. This violent eruption of slags, 
accompanied by an immense volume of flame which issues 
from the mouth of the converter, has surprised every one 
when witnessing the Bessemer process for the first time. 
Nor was I an exception to the rule, for I was as much 
astonished as others at this violent eruption, or most 
assuredly I should never have been so stupid as to design 
a converter so as to discharge a shower of slag vertically 
upwards, and thus insure its falling back on to and all 
around the converter. Till that time no one had ever 
seen a converter in operation, but no one who had once 
witnessed the conversion of fluid pig-iron into malleable 
iron by a blast of air, would ever propose to construct a 
converter with an opening at the top so as to direct this 
fiery stream vertically upwards. Later experience allows 
me fearlessly to assert that a charge of molten crude iron 
cannot be converted into fluid malleable iron or steel 
by forcing air through it, without this violent eruption 
taking place. Hence it is to me utterly inconceivable 
that any man who had once witnessed the violent erup- 


tion invariably accompanying the converting process, 


should, after such an experience, design and patent a 
converting vessel with a sloping top and a vertical outlet 
so admirably adapted to throw upward and discharge so 


large a proportion of its contents as that shown in Fig. 6, — 


which is an exact reproduction of an authorized drawing 


of the converter of an American patentee who, it has been 


asserted, had successfully carried on this converting pro-— 


cess many years prior to his taking out this patent in 
1857. 
Re-issued, Nov. 3, 1857.’’ ss 


I had no sooner condemned my first cylindrical con- 2 
The — 


verter than I commenced to remedy its defects, 


The original patent is headed: “‘W. Kelly, No. 505. 


most obvious and ready way of doing this would have 
been simply to make an opening near the top, on one side % 
of it, and thus allow the escape of the ejected matter to — 


take place horizontally, and direct the discharge against © 
a wall, or allow it to fall into a pit, ete., but I desired to i 
prevent the discharge of metal splashes as far as possible, i F 
so that I determined on constructing the new converter — 
with an upper chamber having an arched roof and a 


conical sloping floor. 
Fig. 7 in vertical 
cross-section, taken through the tuyeres. When a con- 
verter is so constructed the fluid matters which would 


This converter is represented at 


section, and at Fig. 8 in horizontal — 


otherwise pass vertically upward into the air are thrown 


against the arched roof, and any fluid metal which may 
be thrown up falls upon the sloping floor of the upper 


chamber, and again returns to the lower one, while the ~ 


flame and a portion of the slags find their way out of 
the two square lateral openings provided for that purpose. 


This upper chamber serves also as a receptacle for heat- — 


ing up any metal intended to recarburize or alloy with — 


the steel in course of being converted. The section Fig. 
8 shows six well-burned fire-clay or plumbago tuyere 
pipes, fitted to openings left in the lining for that pur- 
pose. Their outer ends are made conical to facilitate the 
ramming in of loam around them, and which effectually 
holds them in position, and at the same time admits of 
their easy removal when worn out; a jointed piece of 
iron tube, with a catch to hold it in place, communicates 
the blast to each tuyere. 

Another view of this converter, taken at right angles to 
Fig. 7, is represented in Fig. 9, showing in one side the 
hopper by which the molten iron is run in by a movable 


Fig.7. 


Figs. 7 and 8.—Bessemer’s Second Converter. 


spout direct from the cupola. This view also shows the 
tapping hole open, and the spout which conducts the con- 
verted metal into a movable shallow pan or receiver sup- 
ported by a long handle (not shown). A fire-brick plug, 
attached to a long handle, is fitted to a fire-brick ring 
or opening in the bottom of the pan, and prevents any 
debris from the tapping hole being carried into the mold. 

As this apparatus was intended to exhibit the process, 
it was essential that an easy way should be provided for 
getting away the ingots and quickly repeating the process. 
This casting apparatus, constructed precisely as repre- 


December 3, 1896. 


ENGINEERING NEWS. 


361 


sented in Fig. 9, was erected at my bronze manufactory 
in London about two months prior to my reading the 
“Cheltenham Paper.’’ It is represented in vertical sec- 
tion Fig. 9. The interior of the mold was 10 ins. square 
and about 3 ft. in length, and was made in two pieces 
planed quité parallel and then permanently bolted to- 


v 


FIG. 9.—FIRST COMMERCIAL CONVERTER 
AND CASTING APPARATUS [MADE 
BY BESSEFIER. 


gether. The mold had a massive square lower flange 
resting on four dwarf columns, which stood on the square 
upper flange of an hydraulic cylinder. Massive bolts 
passed through these dwarf columns and through the 
square flanges, and thus united the ingot mold and hy- 
draulic cylinder, in which a ram or plunger was placed, 
having a movable square head which accurately fitted 
the mold and formed a closely fitting movable bottom to 
it. Both the ram and the external surface of the mold 
were kept cool by a water jacket provided with supply 
and waste pipes. Matters being thus arranged, the con- 
verted metal was allowed to fall in a vertical stream 
from the receiver on to the head of the ram. The receiver 
was then removed, and water under pressure was turned 
on to the hydraulic cylinder as soon as the steel was 
solidified, when a beautifully square ingot, 10 ins. square 
and weighing about seven hundredweight, steadily rose 
and stood on end ready for removal, the head of the ram 
rising one or two inches above the top of the mold. There 
are, no doubt, many persons still living who witnessed 
this combined converting and casting apparatus in suc- 
cessful operation at my bronze works in London. 

Two ten-inch square ingots made with this apparatus 
were sent to the Dowlais Iron Works in Wales, and with- 
out hammering, were rolled into two flat-footed rails, on 
Aug. 26, 1856—that is, thirteen days after the reading of 
the “Cheltenham Paper.’’ They were rolled under the 
personal superintendence of Mr. Edward Williams, Past- 
President of the Iron and Steel Institute, where two 
pieces of these rails are still kept as examples of the 
early working of my process in London. 

I may here call attention to the fact that in my patent, 
dated Oct. 17, 1855, I described how the state of carbura- 
tion of the converted metal might be regulated by the 
addition of molten pig-iron after the blow had taken 
place; and as this patent was dated eleven months prior 
to Mr. Mushet’s patent, claiming to recarburize the con- 
‘verted metal with the German pig-iron known as spiege- 
jJeisen, Mr. Mushet could not prevent my use of that, or 


any other pig-iron, to recarburize the converted metal 
after the blow. There was also another absolute bar to 
Mr. Mushet’s claims to the exclusive use of manganese 
in’ my process besides its public use in all countries by 
cast-steel manufacturers, for in another patent of mine, 
dated May 31, 1856—that is, 16 weeks prior to either of 
Mr. Mushet’s three manganese patents—I gave the right 
to the public to alloy steel in my process with any metals 
previously used to alloy cast-steel, by showing various 
Ways in which these alloys might be made in my process, 
either by fluid or solid metals, or by metallic oxides. 
After this description I entered a disclaimer to their ex- 
clusive use, by means of which disclaimer and publica- 
tion, all alloys of stéel might be made in my converting 
process which had hitherto been made by other cast-steel 
manufacturers; so that the three patents of Mr. Mushet, 
embracing, as they did, every known means of employing 
manganese, and which were intended to corner me and 
control my patent, utterly broke down simply by having 
been anticipated in my two former patents. In conse- 
quence of this, Mr. Mushet did not think it worth while 
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even to give me notice that in using spiegeleisen for re- 
carburizing I was infringing his patents, nor did he make 
any attempt legally or otherwise to prevent me and all 
my English licensees from the free use of manganese; 
and I could neyer understand why American steel manu- 
facturers paid a roylty for the use of these invalid 
patents. 

In this same patent of May 31, 1856, I anticipated the 
invention of Sir Joseph Whitworth for casting steel under 


Fig.12. 


Fig. 12.—Position of the Converter 
During the Blow. 


Fig.14. 


great pressure in order to render the ingots or castings 
more sound, I stated that 


“T have observed that the cellular condition of cast- 
steel, and more especially malleable-iron castings, is 
more or less owing to the spontaneous disengagement of 
gaseous matter in the interior of the fluid mass. Now, it 
is well known that substances capable of vaporizing, or of 
evolving gaseous matters, do so with greater difficulty if 


Figs. 14 and 15.—Crane Ladle. 


surrounded by a dense atmosphere. I therefore make use 
of this peculiar property of matter in order to increase 
the soundness of ingots or other articles formed by cast- 
ing in fluid malleable iron or steel.’’ 

Then follow details of apparatus both for casting under 
gaseous pressure and also by the direct action of an hy- 
draulic plunger acting on the fluid steel during its solidi- 
fication. I haye no doubt whatever but that when Sir 
Joseph Whitworth applied for his patent for casting steel 
under the pressure of an hydraulic plunger, he was 
wholly unaware of what I had patented nine years pre- 
viously, and it is only due to Sir Joseph to say that im- 
mediately on his patent agent pointing out this fact to 
him, he came to me and took a license under my patent, 
paying me a royalty on all the compressed steel made 
at his works up to that date at which my patent ceased 
to exist. That his special mechanical arrangements were 
an original invention I have never had any doubt what- 
ever, and he had the additional merit of successfully 
carrying them out. 

Before concluding this brief sketch of the more salient 
points connected with the many forms of apparatus de- 
signed by me to facilitate or improve my process, I must 
revert to the difficulties inseparable from a fixed con- 


verter, for in this form of apparatus much heat is dis- 
sipated by the necessity of blowing before running in the 
metal, and—what is still worse—the necessity of continu- 
ing the blast after the metal is converted and during the 


Fig. 


FIGS. 10 and 11.—BESSEMER’S IMPROVED CONVERTER. 


whole time of its discharge. Then there is the uncertainty 
as to the time employed in tapping, during which time 
the blowing must be continued, and there is also the 
difficulty of stopping the process, if anything goes wrong 
with the blast engine, or if a tuyere gives way. 

These difficulties and many others caused me to search 
diligently for a remedy for these grave defects, which at 
that time appeared impossible to overcome, until the 
happy idea occurred to me of moving the converter on 
axes, so as to be able to keep the tuyeres above the metal 
until a charge of molten iron was run in, and which per- 
mitted the whole charge to be commenced at one and the 
same time, and admitted also of the cessation of blowing 
during its discharge. This movement of the converter 
also permitted a stoppage of the process to take place at 
any time for the removal of a worn-out tuyere if neces- 
sary, and afforded great facilities for working the pro- 
cess. The peculiar form of the movable converter was a 
matter of great importance, as there were several neces- 
sary requirements to provide for. First, in order to make 


Fig.15, Fig.13. 
Fig. 13.—Position of the Converter 


During Pouring. 


the heavy lining secure when turned upside down, a more 
or less arched shape in all directions was necessary, and 
a long oval form seemed best adapted to the purpose, as 
it allowed some eight or nine feet in height for the metal 
to throw itself about in, without leaving the converter. 
Then the large mouth or outlet pointing to one side was 
necessary to direct the sparks to be all discharged in a 
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direction away from the casting pit. After much study 
the precise form arrived at is shown at Fig. 10, which is 
an external elevation, and of which Fig. 11 is a vertical 
section, in the position in which the vessel is retained 
during the running in of the metal; Fig. 12 shows the 
position it occupies during the blow; Fig. 18 shows the 
position is assumes during the discharge of the converted 
metal into a loamed-up casting ladle provided with a 
discharge valve at the bottom; the ladle can be moved 
from mold to mold by closing the valve during such 
moyement, and on opening it a vertical stream descends 
into the mold, perfectly free from any admixture of slags. 
The advantage of this mode of filling the molds will be 
understood when it is borne in mind that the latter are 
necessarily narrow, upright iron vessels. Now, it is well 
known that a stream of molten metal, poured from the 
lip of a ladle, will describe a parabolic curve in its des- 
cent, and tends to strike the further side of the mold 
before reaching the bottom. The surface of the cast-iron 
mold so struck is instantly melted by the incandescent 
stream of steel, and the ingot and the mold thus become 
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Fig. 17. Fig 8. 


Fig. 16.—Arrangement of Tuyeres in the Converter Bottom. 
Figs. 17 and 18.—Section and Bottom View of a Tuyere. 


united, causing great inconvenience and destruction to 
the mold; nor is it easy in pouring the steel from a ladle 
to prevent some of the fluid slag floating on its surface 
from flowing over with the steel and spoiling the ingot. 
All of these difficulties are avoided by the valvular ladle 
discharging a vertical stream down the centre of the 
mold. the quantity and flow being regulated with great 
facility by the hand lever on the side of the ladle. 

Many other mechanical contrivances were necessary to 
perfect the process; such, forlinstance, as a patent blast 
engine with noiseless self-acting valves; the hydraulic 
casting crane carrying the casting ladle over every mold 
in the semicircular casting pit, and capable of rising and 
falling to correspond to the descent of the mouth. of the 
converter when filling the ladle for casting. Then there 
are the direct-acting ingot cranes which clear the pit 
and refill it with another set of molds rapidly and with 
little manual labor; then we have the elevated “valve 
stand,’’ called in America, ‘‘the pulpit,’ from which safe 
position a single workman can overlook the whole con- 
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lad at safe distance can start it in motion or stop it in- 
stantly, can alter its speed of motion, and control the 
pouring out of ten tons of incandescent steel as easily as 
a lady pours out a cup of tea. 

The first movable converter was erected at my steel 
works in Sheffield, and was moved by hand gearing, be- 
cause at that early date I had not,invented the hydraulic 
apparatus just described. This early converting apparatus 
did good work at Sheffield, and was constructed precisely 
as represented in Fig. 19, which shows also the first 
modification of the hydraulic casting crane, afterwards 
elaborated and rendered suitable for casting heavy 
charges of steel. 

In conclusion, permit me to say-that I have great 
pleasure in bringing before the many eminent engineers 
of which this society is composed a brief sketch of the 
early days of this invention, and although many interest- 
ing details are necessarily omitted, I trust that I have 
said enough to show how the Bessemer process originated, 
and how, by constant study and practical research it was 
developed from a mere abstract theory, nearer and nearer 
to a degree of practical development at my bronze works 
in London till I was justified in erecting the Bessemer 
Steel Works in Sheffield, which still remain in active 
operation under the style of Henry Bessemer & Co., 
Limited. These works were established for commercial 
purposes and also to serve as a pioneer works or school, 
where the process was for several years exhibited to any 
iron or steel manufacturers who desired to take a license 
to manufacture under my patents; during that time all 
who desired to do so were allowed to bring their own 
pig-iron, and personally, or by their managers, see it con- 
verted prior to taking a license. 

And now, when I contemplate the great steel trade of 
Europe and America, with an annual production of 10,- 
000,000 tons of Bessemer steel, I may be pardoned if I 
express some pride and satisfaction when I find that, 
notwithstanding the keen competition of rival manufac- 
turers and the ceaseless activity and inventive talents of 
mechanical engineers, my original invention has not been 
Swept away, but still exists in active operation in every 
steel-making country in the world, intact in all its main 
features and in almost every detail as it left my hands 
forty years ago. 
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THE ACCURACY OF THE ORDINARY FORMULAS FOR 
SWING BRIDGES. 


By. F. E. Turneaure.* 

In view of the statements which are occasionally 
seen, to the effect that perhaps our ordinary 
formulas for swing bridges may some day be re- 
placed by more accurate and desirable ones, and 
of various remarks concerning the accuracy of 
these formulas, it may not be amiss to examine 
into their accuracy and to point out an easy 
method of determining the degree of approxima- 
tion in any given case and of correcting the com- 
putations if desired. 

By “ordinary formulas” is here meant the for- 
mulas for the continuous girder with constant 
moment of inertia; these formulas are the ones in 
general use, and their demonstration may be 
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FIG. 19.-ARRANGEIENT OF A CONVERTING 
PLANT. 


verting apparatus, coniouinige all their movements, 
erning the blast, working the hydraulic cranes, etc, 

The mode of transmitting semi-rotary motion to the 
converter was another important question which I had to 
solve. I was of opinion that ordinary shafting and straps 
were out of the question in dealing with this fiery mon- 
ster; five or ten tons of fluid metal had to be lifted in 
one direction, the load diminishing until the fluid run- 
ning to the opposite end of the converter tended to drive 
the lifting gear in the reverse direction, so that if any- 
thing went wrong or slipped, the converter might swing 
itself round and discharge these five or ten tons of incan- 
descent steel on to the floor or among the workpeople, 
This determined me to adopt the hydraulic apparatus now 
universally employed for governing the motions of the 
eonverter, for with this simple and reliable apparatus, a 
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found in any Mbuern ,, 27 on bridges. Further- 
more, in this discussion, truss vridges only will be 
considered, 

The method of computation to be explained as- 
sumes that the stresses have been determined by 
some‘ approximate method (preferably by the use 
of the ordinary formulas) and the sections of the 
members computed. By this proposed method we 
may then determine the true reactions and if it is 
found that those determined by the’ approximate 
methods are largely in error the str esses and 
cross-sections can be corrected accordingly. This 
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would change the reactions to sore extent and. 
therefore, in turn, the stresses, but it will be found 
that the computations need never be repeated for L 
any swing bridge as the second approximation will 
be abundantly accurate. In fact, it will be shown 
that the usual formulas are sufficiently accurate a 
in all ordinary cases. 
We will consider first a bridge of two squalene 
spans. It will usually be sufficient to make the 
computations for one case only—that is, for a unj- 
form load covering both spans, bridge acting ag 
a continuous girder. The reactions for this case 
are determined as follows: 4 
Assume first the bridge loaded with the eived 
load and supported only at the center, both arms } 
deflecting equally. Determine the deflection of the 
end point by the formula* 


Pul 
Dey, 7 () 
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*Kor a demonstration of this formula see Johnson’s 
“Framed Structures,’’ p. 220. The method here explained 
is essentially the same as that used by Prof. Swain in 
his discussion of the general case of the continuous girder 
in the Journal of the Franklin Institute, Vol. CXV, 1883. _ 


in which 

D = deflection of the end point, * 

P=stress in any member due to the assumed ‘ 
load, 

u =stress in the same member due to a load of 1 
lb. applied at the end, 

1 —length of the member, 

EK=modulus of elasticity, and 

a = area of the cross-section of the member. 

Now find in the same way the upward deflection 

of the end point due to a load of 1 lb. applied up- 

wards at the end, The stress in each member due 

to this load, and which corresponds to P in the 

above formula, will be u, the value of which is 

already known. This upward deflection will then 

be 
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u?1 d 
d= Ss — (2) 
Ea 
The necessary reaction to produce an upward de- Zz 
flection equal to D, or to bring the end back to — 
normal position, will be 
R = —. (3) 
d es . 
The stresses “P’ can be quickly found from a 
single stress diagram and if the dead,load is taken 


as a uniform load, they will be proportional to the ba 
dead load stresses for bridge open. Stresses ‘“‘u’”’ ~ 
can also be found from 4 single diagram, while all __ 
other quantities are known. A convenient form ‘ 
for computation will readily suggest itself. | 
For a symmetrical truss symmetrically loaded it f 
Pul w 1 % 
is necessary to sum the terms and for 
Ha Ha 


one-half the truss only. For symmetrical trusses 
unsymmetrically loaded we can first assume sym- 
metrical loads and determine the corresponding 
reactions; then from these get the reactions for 
the unsymmetrical loading by use of the prin- 
ciple that the moment at the center due to a 
load on one span is one-half the moment due to 
two such loads symmetrically placed. Thus, for 
the case where the first span is fully loaded and 
the second span has no load, we find in this way 
the value of the left reaction, 
= Pa 

Li 4 

= (4) 
2 

in which R is found from (8), L = span length, 
and & Pa=summation of the moments of the 
loads about the center support. 

Since equation (4) holds true when R and R’ are 
determined by formuls, ana since S Pa is inde- 
pendent of R, it follows that the discrepancy be- 
tween the values of R’ as determined by deflec- 
tions and by the ordinary formula is one-half the 
discrepancy between the values of R. That is, the 
error in reaction due to the use of the formula is 
twice as great for bridge fully loaded as for one 
span only loaded. As these two cases deter- 
mine the maixmum stresses in nearly all the mem- 
bers, it will not usually be necessary to determine 
true reactions for other partial loads. However, 
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if thought desirable, the reactions can be found 
for each panel load and the results combined. The 
additional labor involved is not so great as would 
seem to be the case, for many of the terms involv- 

ing P disappear. 
For a bridge of unequal spans it is necessary to 
Pul 


sum the terms = for all mem- 
Ea Ea 
pers of the bridge. In this case it is convenient to 
assume the truss supported at the center and at 
one end and determine the deflections and reac- 
tion at the other. 

The foregoing method is applicable not only to a 
two-span bridge but also toa three-span bridge in 
which the web members are omitted in the center 
span or panel; for, assuming such a truss sup- 
ported at the center, or at the center and at one 
end, the stresses due to any load are fully deter- 
minate. 

To get some notion of the accuracy of the ordi- 
nary formulas, reactions have been computed for 
several cases by the above method and also by 
the use of the formulas; the results are given be- 
low. In every case a load of unity per lineal foot 
extending over the entire bridge has been assumed. 

The following bridges have been treated: 

(a) The Winona Bridge, a description of which 
will be found in Engineering News, vol. XXVIL., 
1891, p. 370. A sketch of this bridge is given in 
Fig. 1. 
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(b) A series of designs with the half-truss con- 
taining 6, 5, 4, 3 and 2 panels successively. The 
general dimensions of these truses were chosen by 
taking a corresponding number of panels of the 
Winona Bridge. Cross-sections of members were 
properly determined from stresses due to certain 
assumed dead and live loads. In each of these 
cases computations were made for trusses with 
and without a central panel. 

(c) Another bridge of a form similar to the 
Winona Bridge, but with five 18-ft. panels, a cen- 
tral panel of 18 ft., a center height of 32 ft. and 
end height of 25 ft. 

(d) The Milwaukee drawbridge of the C., M. & 
St. P. Ry., which is described in the “Engineering 
and Building Record,’ vol. XVI., 1887, p. 747. 
Fig. 2 is a sketch of this bridge. 

(e) The Sabula swing bridge as shown in Fig. 3. 
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This truss is analyzed by Prof. M. A. Howe in his 
book entitled “The Continuous Girder,” p. 72, 
form which the dimensions of the truss and of the 
chord sections have been taken. The cross-sections 
of the web members not being at hand, the re- 
quired sections have been obtained by computa- 
tion, making reasonable assumptions as to loads. 

The results of these computations are given in 
the following table: 


Reaction —| 

;—By form.—, From 

(av) (be) chords 
a. 64.3 7.4 52.9 
b. bs.Le 256:5 44.1 
b. 42.0 44.7 34.7 
b. 80.9° 38:1 25.3 
b. 20:0m aol 14.7 
b. Oe 116 8.5 
c. 84.2 36.7 31.3 
omer. ; 47.55 ire 29.2 
EMG r We ohere® pe 1OOO feppp Grd reve 50.9 


Columns headed (a) are the reactions for the 
several trusses with the central panel omitted, 
while columns headed (b) are the reactions for the 
trusses having this panel.* The column headed 
“Reactions from Chords’ contains the reactions 
as determined by deflections, but in the computa- 
tion of which the chord members are alone consid- 
ered. These have been figured for trusses without 
center panel only, and should therefore be com- 
pared with columns (a). These reactions are the 
same as would be found by the use of formulas 
which take strict account of the variation of the 
moment of inertia of the truss. 

The principal points brought out by this table 
are: First, the comparatively close agreement be- 
tween the true reactions and those found by for- 
mula, much closer than the writer had supposed 
would be the case; second, the fact that the formu- 
la taking account of the central panel gives re- 
sults usually more accurate for these cases than 
the formula neglecting this panel—compare col- 
umns (a,) and (b,) with (b,); third, that the re- 
actions found by treating chords only are in every 
case much more in error than those found by the 
ordinary formula. 

There are in the ordinary formulas two sources 
of error, one due to assuming the moment of in- 
ertia constant, and the other due to neglecting the 
distortion due to the web members. <A decrease 
of moment of inertia towards the end of the truss 
tends to decrease the reactions while the effect of 
the web members is the reverse. This is clearly 
brought out by the table. The resultant effect is, 
however, small, at least in the examples given, 
and the statement appears to be warranted that 
the ordinary formula will give more accurate re- 
sults than a formula involving variable moment 
of inertia, and that in most cases the results given 
by the former are sufficiently accurate. If it is 
desired to know the error in any case it can be 
readily found by the method here explained and 
corrections made accordingly. 

The neglect of web distortion gives rise also to 
very erroneous conclusions in regard to the action 
of diagonals in the center panel of a three-span 
swingbridge. We will find our previously com- 
puted deflections of assistance in discussing this 
qauestion. 

Take for example the Winona Bridge and let us 
see what will be the effect of unsymmetrical loads 
on the bracing of the center panel, assuming this 
bracing to be attached at points e and f instead 
of lower down. The maximum distortion, or hori- 
zontal movement of the point e, will occur when 
the first span only is loaded. Assuming a uniform 
load of 3,000 lbs. per ft. on this span, the right 
reaction is found to be —19,000 lbs. Referring now 


to Fig. 4, let the full line a b c represent the axis 
of the bridge before the load is applied, the dot- 
ted line a b c the axis afterwards, and b c’ the 
tangent to this lineatb. The horizontal movement, 

h 
x, is evidently equal to D’x—. 

L 
will be equal to the reaction R, multiplied by the 
deflection d (due to 1 1b.) as previously found. Or, 
in this example, d having been found equal to 
.0000334-in., we have 


The deflection D’, 


50 
= .0000334 x 19,000 x —— = .15-in. 
210 


The vertical movement of the point e is that due 
to the stress in the member e b. This stress be- 
ing 154,000 lbs. and the area of the section of the 


member 33 sq. ins., the vertical movement 
154,000 ~ 50 x 12 


= —<—_—_______— = ,093-in. 


30,000,000 x 33 


*The formula used for column (b) will be found demon- 
pad Fo ritinerts dt Pie td beac: and 
S eeding e ons, p » an n Engineering News 
yol, XXXIV,, 1895, p, 150 ; 
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In Fig. 5 is represented the center panel. The 
length of the diagonal is 1, and e f 
the panel length, p. Differ- * [| _ 
entiating the equation : 
12 = p? + [= ] Ne f Fig.5. 
2 
with respect to both p and h, y N« | 
we have kp -> 
h dh 
2 1d =) 2p dip +42) —,, ——, 
whence h dh ; 
: pdp+— 
dl 2 


Gil a eo ere (5) 


that is, applying this equation to the lower panel, 
the elongation per unit length of the diagonal 


h 
= (p X horizontal movement of e’ + = X vertical move- 


ment of e’) — Pe, 
in which an upward movement of e’ is positive. 
In the present case, both horizontal and vertical 
movements of e’ being one-half those of e, we have 


15 -0938 
20 x 12 x —-— 25x 12x 
dl 2 2 
1 (20 x 12)? + (25 x 12)? 


Multiplying this by 30,000,000, the modulus of 
elasticity assumed in the other computations, we 
have finally the unit stress in the diagonal = 830 
Ibs. per sq, in., tension, a result independent of the 
size of the member. The stress in the upper diag- 
onal will be somewhat less since the point f’ does 
not move downwards as much as e’. If h were 64 
ft. instead of 50 ft. there would be no stress in the 
diagonals. In many cases the diagonals are much 
more inclined to the horizontal than in this case 
and the stresses are correspondingly small or even 
compressive. This is true in several of the trusses 
described in this article. 

It has usually been assumed that heavy diag- 
onals in the center panel cause the bridge to act 
as a beam would act when resting on four sup- 
ports, or at least that such diagonals seriously in- 
terfere with the use of the formula for a two-span 
bridge. The results so far obtained by the method 
here given would seem to show that as large di- 
agonals may be used as is thought necessary and 
then entirely neglected in the computations. If 
the diagonals are stressed, then the horizontal and 
vertical movements will be slightly modified 
thereby, which in turn will decrease the stresses 
in the diagonals. Hence the stresses found as 
above are greater than those actually occurring. 

A very important question, and one of especial 
significance when discussing accuracy of formu- 
las, is that of the effect of a variation of tempera- 
ture between different members of a sw ing-bridge. 
The effect on reactions of any given difference of 
temperature can very quickly be found from our 
previous computations, 

Let 
t =change of temperature of any member, 
c= coefficient of expansion, = .0000065 per1° F 
1 =—length of member. 

Then c t 1 = total change of length of any mem- 
ber. The deflection of the end of the truss due to 
the change of length of this member will be 
uc tI, where u is the same as in our previous 
work, and for a change of temperature of any 
number of members the deflection, 

Dt =Suctl. (6) 

The reaction necessary to produce a like deflec- 
tion, or the reaction produced by the assumed 
temperature changes will be 


Di 
R= a7 3 (7) 
d 
in which d= deflection due to a one-pound load 


as before. For example, suppose the lower chord 
of the Winona bridge to drop in temperature 1° 
F. In this case c t 1 for each member — .00234 
and 2 u= 20, whence 047 
Dt = .047 and Rt = 
-0000334 
a very large amount for a change of temperatura 
of only 1°. Considering a possible difference of 
temperature of 30° or even more, the great effect 
of this element can be appreciated. The effect is 
so great as to evidently render much refinement in 
caleulation entirely useless and to support the 
statement previously made that the ordinary for- 
mulas are accurate enough for all ordinary cases, 


= 1,400 lbs., 
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In view of the annual convention of the Ameri- 
can Society of Irrigation Engineers to be held at 
Denver next week, and the National Irrigation 
Congress to be held in the week following at Phoe- 
nix, Arizona, we this week devote an unusually 
large proportion of our space to papers onirrigation 
engineering, and in order to do this without en- 
croaching on the space allotted to other depart- 
ments of engineering, we have added eight extra 
pages to this issue. The tables by Mr. Pope, for 
the flow of water over weirs, which are given in 
this number, will be found useful, we believe, by 
hydraulic engineers generally as well as by those 
who desire to measure water for irrigation pur- 
poses. For the benefit of any of our readers who 
may desire to have these tables in a shane more 
handy for use, we would say that they are to be 
published by the author very shortly in a conven- 
ient pocketbook form. 


In our correspondence column this week we pub- 
lish a letter from Mr. Josiah Pierce, Jr., concern- 
ing the topographical survey of the City of Bal- 
timore, and we ask the careful attention of our 
readers to its contents. This letter was written 
in reply to one stating the grounds upon which 
we made our recent comments on the work of this 
survey, and it should be read in connection with 
the statements made in the expert’s report in our 
issue of Nov. 12. Our criticism in that issue upon 
the methods of obtaining data for the detail maps, 
was based upon information gleaned from the of- 
ficial proceedings of an investigating committee 
appointed by the City Council of Baltimore. These 
proceedings stated that Mr. Pierce, as acting chief 
of the survey, and other officers of the survey had 
been before the committee in their own defence; 
and that reputable expert witnesses, like Major 
N. H. Hutton and Mr. O. H. Tittman, the latter 
of the U. S. Coast and Geodetic Survey, had tes- 
tified in support of the report of the committee. 
We assumed that the investigation was fairly and 
honestly conducted and criticised the reported 
results accordingly. 


> 
From the letter of Mr. Pierce, and from other 
recent information furnished us, it would now 
seem that the manner and methods of this inves- 
tigation are themselves open to criticism, and 
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that the whole subject is to be submitted to an- 
other board of experts, of such professional expe- 
rience and reputation as to leave no doubt as to 
the accuracy and honesty of the verdict to be 
rendered. We regret that the nature of the evi- 
dence previously submitted should have placed 
us in the position of possibly doing an injustice 
to engineers who have certainly done exceptional- 
ly good work in a great part of this survey. And 
under the newly developed conditions we can only 
ask our readers to await the more exhaustive 
report referred to before passing final judgment 
upon the work of those in charge of the Baltimore 
topographical survey. 


The paper by Sir Henry Bessemer, presented at 
the meeting of the American Society of Mechan- 
ical Engineers, which we print in full on another 
page, is one which will be found of great interest, 
as being probably the clearest account of the de- 
tails of the work done by the eminent inventor 
which has ever been published. We regret, how- 
ever, that Sir Henry has seen fit to include in the 
paper some matter which is outside of the de- 
scription of his own work, and which tends to 
detract from the credit which should justly be 
given to other inventors in this field, especially 
Heath, Kelly and Mushet. For the sake of the 
truth of history it is desirable that the work of 
these men should not be allowed to fall into ob- 
livion and their credit be hidden by the over- 
shadowing fame and honor which Bessemer has 
deservedly obtained. Some of the history of the 
origin of the Bessemer and oven hearth process 
has for many years been a matter of controversy, 
and it seems only fair for us to give in connec- 
tion with Bessemer’s account a statement of some 
of the evidence which tends to show that while 
Bessemer is justly entitled to the credit he has 
received, some credit also is due to others, which 
he seems inclined in his paper to withhold. 


The first statement to which we would call at- 
tention, relates to Bessemer’s connection with the 
open hearth process. Sir Henry says: 


As far back as January, 1855, I had claimed in my 
jatent the fusion of steel in a bath of melted pig or cast- 
iron in a reverberatory furnace, as herein described. * * 
I think I am justified in saying that the fusion of steel 
in a bath of pig iron, on the open hearth of a reverbera- 
tory furnace, which I had patented and successfully ef- 
fected, was, to use a favorite expression of Mr. Gladstone, 
“approaching within measurable distance’ of that now 
well-known and successful process. 


The fact is that the fusion of steel in a bath of 
cast iron on the bed of a reverberatory furnace 
had been practised in England and described long 
before 1855. In Hasenfratz’s ‘La. Siderotechnie,” 
Paris, 1812, Vol. IV., pp. 93-99, there is described 
the method of manufacturing two varieties of 
steel, known in England as Marschall and Huntz- 
mann steels. It is stated that 


A mixture of gray and white cast iron is made. Some- 
times also there is mixed either with the gray cast-iron 
alone or with the mixture of these two cast irons, clip- 
pings of iron, old bar iron, scales and even clippings of 
steel. The mixture described to make the second kind of 
steel is melted in ordinary reverberating furnaces in 
which one has prepared a sort of crucible in the lowest 
position. As soon as the cast iron begins to refine itself 
the principal workman introduces a’ small spoon into the 
bath. He continues to take out tests until that which he 
withdraws can be forged; then he examines the grain of 
the steel; if it is too soft the workman throws into the 
bath bars of steel too much cemented, which gives it 
carbon without altering its refining. If it is too hard he 
throws into it clippings of iron—sometimes even of bar 
iron—to diffuse the carbon through a larger mass or to 
burn a portion of it; then he withdraws the slags; he 
runs the cast-steel into the molds and it is afterwards 
forged to be sent forth into commerce. The facility which 
they have in England of procuring scraps to melt for 
steel gives to the inhabitants of that island a considerable 
advantage over all the other nations of Europe. 


In the “Dictionnaire des Arts et Manufactures,” 
Paris, 1845, A-F., p. 48, it is stated that 


M. Breant has proposed two different processes for di- 
rectly. manufacturing cast steel. In the second process one 
oxidizes on the hearth of a reverberatory furnace a cer- 
tain quantity of good pig iron to which one mixes subse- 
quently an equal quantity of the same nature, but not 
oxidized. On stirring well the materials the whole soon 
goes into fusion and furnishes a steel of good quality. 


Josiah Marshall Heath, English Patent No. 
10,798, of 1845, describes a process for the manu- 
facture of cast steel on the bed of a reverberatory 
furnace, and states that the furnace may be 
heated by gas formed in a separate gas producer, 


The interior of the furnace should be kept at the highest 
temperature that can be produced. A bath of east iron 
is formed on the bed of the furnace and it is refined by 
the addition to it of malleable iron in scraps or in any 
convenient form, or of iron which has been made from 
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iron ore by cementing it with carbonaceous matter at ared 
heat in a clase vessel. 


It is thus seen that the fusion of steel with pig Z 


iron on the bed of a reverberatory furnace, for 


the purpose of making cast steel was known at 


least as early as 1812; that the fusion of pig iron, 


together with oxidized pig iron (that is, wrought — 


iron), on the bed of a reverberatory furnace for 


the purpose of making steel was described in Paris” 


in 1845; that Heath’s process for making cast 
steel differs in no resvect from that described by 


Bessemer, except that it states “the addition of 


malleable iron,’ instead of steel. But steel was 
used in a bath of cast iron, as already stated, as 
early as 1812. 

All the early attempts to make steel on a rever- 
beratory furnace by the mixture of cast iron and 
of wrought iron or steel seemed to have failed 
commercially prior to 1855 for three reasons: 

(1) The lack of the Siemens regenerative furnace, 
(invented by Frederick Siemens, brother of 
Charles William Siemens, in 1856), or of any fur- 
nace which could produce and steadily maintain 
the temperature necessary to hold in fusion iron 
low in carbon. 

(2) The want of knowledge how to overcome red- 
shortness, which was not known until Mushet 
described the use of spiegeleisen, in 1856. 

(3) The lack of knowledge of the chemical com- 
position of pig iron required to make good steel, 

Bessemer, therefore, in 1855, was not “within 
measurable distance” of the modern open hearth 
process any more than Heath was, who antici- 
pated him in date by nearly 10 years. 


The next point raised by Sir Henry Bessemer 
which is open to criticism relates to the converter 
of Kelly, and to Kelly’s claim to priority of inven- 
tion of the pneumatic process. He says: 


No one who had once witnessed the conversion of 
fluid pig-iron into malleable iron by a blast of air, would 
ever propose to construct a converter with an opening at 
the top so as to direct this fiery stream upwards. It is to 
me utterly inconceivable that any man who had once wit- 
nessed the violent eruption accompanying the converting 
process should, after such an experienoce, design and 
patent a converting vessel with a sloping top and a verti- 
cal outlet so admirably adapted to throw upward and dis- 
charge so large a proportion of its contents as that shown 
in Fig. 6. 

It appears that the converter now used in the 
most modern American works is exactly of this 
description; it has a sloping top and a vertical 
outlet admirably adapted tothrowupand discharge 
its contents. On p. 638 of Mr. Harry Huse Camp- 
bell’s recent work on “Structural Steel,” is shown 


a sectional view (which we reproduce herewith) 
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18-Ton Converter in Use by The Maryland Steel Co., 1896. 


of an 18-ton converter, used in the works of the 
Maryland Steel Co., at Sparrows Point, Md., 
which has the sloping top and the vertical outlet. 


——$—$_¢ 


Referring to the claims made on behalf of Rob- 
ert Mushet, Sir Henry states that he (Bessemer) 
described in his patent of Oct. 17, 1855, how the 
state of carburation of the converted metal might 
be regulated by the addition of molten pig iron 
after the blow had taken place, and as this patent 
was dated 11 months prior to Mr. Mushet’s patent, 
claiming to recarburize the converted metal with 
the German metal, known as spiegeleisen, Mr. 
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*Mushet could not prevent the use of that or any 
other pig iron to recarburize the converted metal 
after the blow. 

But the fact is that Mr. Mushet’s patent of 
Sept. 22, 1856, clearly shows that the effect of the 
addition of spiegeleisen was not merely a recar- 
burizing but also a deoxidizing of the bath. 
Mushet says in his provisional specification: 


When cast-iron has been purified or decarbonized by 
plowing air through it when in the metal state, it is diffi- 
eult to convert it into malleable iron or steel. I have dis- 
covered that by combining such purified iron in a heated 
state with a triple compound consisting of or containing 
jron, Manganese and carbon, also in a heated state, I can 
obtain malleable iron or steel. 

In his complete specification he describes at 
length the difficulty referred to and describes the 
product of simple decarburizing as “red short” or 
‘hot short,’ and says the ingots so made are also 
generally porous or cellular in structure. He 
says further: © 


To the purified cast iron when it has become wholly 
decarburized or nearly so by the action of air forced into 
or among its particles whilst it is in a molten or fluid 
state, I add a triple compound alloy or material of or con- 
sisting of iron, carbon and manganese, which mixture 1 
effect in any suitable furnace, vessel or ladle. * I 
prefer to use the white crystalline _cast-iron metal thus 
obtained and known in Prussia as spiegeleisen—and I pre- 
fer to use such varieties of this white crystalline cast- 
jron metal as are found to contain a large alloy of man- 


ganese. 
Mushet further states: 


As the triple compound of or containing iron, carbon 
and manganese parts with a portion of its manganese ev- 
ery time it is remelted, I prefer to use that which has not 
been previously remelted and I avoid as much as possible 
any repeated remelting of it. 


Mushet’s claim is ‘‘the addition of a triple com- 
pound or material of or containing iron, carbon and 
manganese to cast iron which has been purified 
and decarburized by the action of air whilst 
in a molten or fluid state, or in any convenient 


manner.” ; 
Sir Henry Bessemer classes ‘‘the German pig- 
iron, known as spiegeleisen,” as being simply 2 
particular kind of pig iron. It is, nevertheless, as 
different a material from what is ordinarily called 
pig iron in commerce as ordinary pig iron is dif- 
ferent from tool steel, or tool steel from wrought 
iron, in appearance, in chemical constitution and 
in physical properties; and spiegeleisen moreover 
differs wholly from pig iron in containing metallic 
manganese, which has the peculiar proverty of 
overcoming the red-shortness of steel. Sir Henry 
further says: “I never could understand why 
American steel manufacturers paid royalty for the 
use of these invalid patents ” (that is the Mushet 
patents). The fact is the Mushet patents were not 
invalid in America, and it is very doubtful if they 
or the Kelly patents could have been made invalid 
by litigation. In 1865 the Kelly Process Co., own- 
ing the U. S. patents of Kelly and Mushet, and 
Winslow, Griswold & Holley, owners of the Amer- 
‘ican Bessemer and Holley patents, concluded that 
it would be better to combine their interests than 
to enter into expensive litigation, and a combina- 
tion was effected on the basis of 70% of the roy- 
alties going to the owners of the Bessemer and 
Holley patents and 30% to the owners of the Kelly 
and Mushet patents. (See Robert W. Hunt’s 
“History of the Bessemer Manufacture in Amer- 
ica,’ Trans. Am. Inst. M. E., Vol. 5). The own- 
ers of the American patents granted to Bessemer 
and Holley in 1865, no doubt considered there 
were strong reasons for believing the Kelly and 
Mushet patents to be valid, or they would not 
have entered into such an agreement. 


OO 


THE OWNERSHIP AND CONTROL OF WATER IN THE 
IRRIGABLE WEST. 


The saying, WATER IS KING, is as popular 
and well-warranted in the Irrigable West to-day 
as was ever the same ascription to cotton in the 
South. In fact it has more complete sovereignty, 
and that over a far more extended area, than was 
ever true of cotton; for at best cotton shared its 
rule with sugar, rice, corn and tobacco, as well 
as minor crops, while upon water, artificially ap- 
plied, depend all crops in the West, and thus to 
a large extent all material progress. To carry 
the idea of the kingship of water a little further, 
it may be said that the monarchy is a limited 
rather than an absolute one, operating under 
both written and unwritten constitutions which 
are determined by the real and higher sovereigns, 
the people. This brings us directly to the ques- 


tion which it is the purpose of this article to dis- 
cuss, the ownership and control of water in the 
Irrigable West. The region designated as the 
Irrigable West is meant to include all the West- 
ern States, where the culture of the land is de- 
pendent on irrigation, rather than the compara- 
tively small areas which are actually irrigable. 
The question is many-sided and intricate. It 
will be possible for us to discuss only some of its 
broader phases which, governing the development 
of the country through the building of irrigation 
works, are intimately connected with the char- 
acter of such works, and therefore deeply inter- 
est and affect engineers and contractors. 

First, it may be said that as all cultivation of 
the land in many sections of the West is abso- 
lutely dependent on irrigation, ruin continually 
menaces agriculturalists unless they can be sure 
of an unfailing and ample supply of water at a 
reasonabie price. Next, it should be noted that 
there is not enough water to supply all the arid 
land that is within reach of the streams, and 
hence the available supply must be most judi- 
ciously developed and conserved, and, equally im- 
portant equitably distributed. Finally, economy 
demands that many or even most irrigation 
works be carried out on so large a scale as tomake 
construction impossible except by large private 
companies or at public expense, while the sums 
of money thus involved are subjected to great 
risks unless a good market and sure pay can be 
obtained for the water developed. : 

The gist of the whole matter is, water and land 
must be wedded, each being well suited to the 
other, and having been once united never be di- 
vorced under any pretext, but always live ami- 
cably together with a due regard to economy of 
use and the rights of neighboring lands. 

All this seems simple enough in the abstract, 
but the practical application of these principles 
sometimes bid fair to divide the irrigable terri- 
tory aganst itself, while at least one of the prob- 
lems involved, the public land question, may yet 
become the cause of a temovorary bitter feeling 
between East and West. Certainly such feeling 
is likely to arise unless the East informs itself 
much more fully than it yet has regarding the 
various aspects of the question, and unless the 
West continually bears in mind that the remain- 
ing public lands are as much as ever a national 
possession, and not wholly of local interest and 
importance. 

A few facts regarding the present status of 
both the public lands and the water problem may 
be given here. These points are some of many 
salient ones brought out by Mr. Elwood Mead, 
M. Am. Soc. C. E., State Engineer of Wyoming, 
in a paper to be read before the meeting, next 
week, of the American Society of Irrigation Engi- 
neers. 

It will come as a surprise to many in the East 
to realize that the great bulk of the area west of 
the 100th meridian, is public land, owned by the 
United States, and not subject to taxation, there- 
fore, by the states themselves. No less than 84% 
of the entire area of the nine states enumerated 
below is public land. Thus, these nine states as a 
whole have to maintain a law and order over a 
territory of which only 16%, on the average, is 
subject to taxation for either state or local pur- 
poses, or subject to the irrigation laws which the 
separate states may enact. 


Total area, |—Taxable area,— 

State. sq. miles sq. miles. per cent. 
Montana wet cre alee 2140.51) 16,196 11.i4 
[dah Pay FR tee ota cite 84,290 5,708 6.77 
Wryomings ck tee, Set. 97,575 6,051 6.20 
Coloradoii.« «stash dst eae dOs. 645 80,104 25.04 
New Mexico fac co qa0s ae cee 122,460 29,688 24.24 
Arizona. Fs) sssne 112,920 6,684 5.87 
Utah t. seit ash ee dreamt tee 82,190 7,812 9.51 
Novadawst A bctiateiics oeee 109,740 3,906 3.55 
Californias sje, acetate vote 155,980 56,445 36.19 
DOL Oa ae. Sate reer 1,014,110 162,544 16.03 


These figures are very significant as showing 
the vast areas of the public domain in these nine 
states; the comparatively small area under set- 
tlement, taxation and state control generally, in- 
cluding irrigation matters; and the slow rate at 
which these conditions are changing. 

By an act of 1894, each of these states may 
have transferred to it 1,000,000 acres of the pub- 
lic lands, under certain conditions looking to 
reclamation by irrigation. Five states have ac- 


cepted the grant, but only one, Wyoming, has 
proceeded sufficiently far to select and secure 
the approval of the area donated, and none of 
this land has yet been transferred to actual set- 
tlers. Mr. Mead urges that the conditions of the 
grant are not conducive to the best results, and, 
while apparently welcoming the move as a step 
towards a proper solution of the problem, consid- 
ers it as only a step. One condition of the grant 
he most heartily approves, and that is the making 
the right to the use of water inalienable from the 
land reclaimed by it. 

Having extracted the above from Mr. Mead’s 
paper a return may be made to the general sub- 
ject under discussion. 

The water problem has been solved, or left to 
a large extent unsolved, as each of the Western 
States has seen fit. In many of these states, if 
not all, the water has been considered as public 
property, but it has been subject to appropriation 
for use in irrigation under legislative enactments. 

Such appropriation has the effect, to a greater 
or less extent, of making the water private prop- 
erty, and sometimes of giving it a speculative 
value, this speculative quality depending on the 
character of the appropriation laws and the man- 
ner in which they are administered. These state- 
ments do not apply to the water flowing through 
the public lands of the several states. The gen- 
eral government does not, and the state govern- 
ments cannot, at present control such water sup- 
plies. Consequently water appropriations may be 
and are made with utter disregard to any inter- 
est but self interest, often to the great detriment 
of existing and future settlers. When the vast 
areas of public lands yet remaining are taken 
into account, the importance of establishing con- 
trol over the water supplies pertaining to the 
public land becomes apparent. Of course only a 
small percentage of the public lands is irrigable, 
but the water rights on a far greater proportion 
of the land have a definite relation to the irrigable 
area, while, as Mr. Mead points out in the paper 
mentioned above, the condition of the forest areas 
vitally affects the water supply, and the adminis- 
tration of grazing lands has a direct bearing 
upon the prosperity of irrigators. 

From the above, it is evident that the water 
question and the public land problem are most in- 
timately connected. If all remaining public lands 
were to be turned over to the several states within 
which it is located, the water would go with it, 
and thus come under present state laws, unless the 
grant contained conditions to the contrary. If the 
national control of land is continued there will eon- 
from many of those who believe in state control, 
over vast areas, unless a change of policy is in- 
augurated by Congress. Such a change would 
probably have to be sweeping to be of any effect 
and would meet with much opposition, notably 
from many of those who believe in state control 
as postponing that, and from those who have 
profited by the past and present let-alone principle. 

To discuss adequately these great land and 
water questions would require a careful study of 
the history of our public Jand system, and of the 
water legislation of the several states, together 
with the practical working and results of each. 
This is, of course, far beyond the limits of the 
present article, and we may add that the magni- 
tude and far-reaching importance of these ques- 
tions is scarcely dreamed of by most of the people 
of the East, and fully appreciated by only a lim- 
ited number in the West. 

What we wish to do now is to call attention to 
this great Western problem and point out some of 
its main factors. This we have attempted to do 
above. We shall conclude by stating briefly the 
governing principles which seem most clearly es- 
tablished and freest from controversy, as follows: 

(1) The agricultural products of the so-called 
arid region are its greatest source of wealth, and 
upon these all other industries and all progress are 
dependent. 

(2) Irrigation is essential to agriculture in this 
region, and both depend for their success upon the 
wise solution of the great land and water ques- 
tions. 

(58) The public lands have long been regarded as 
the Nation’s heritage and safety, but their value 
depends upon the public water supplies, so each 
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should be equally held in trust for the people and 
neither should become subject to speculative con- 
trol for private profit. 

(4) While speculative profit should be prevented, 
capital and labor must each have its legitimate 
reward. 

(5) Economy of construction and operation de- 
mands that many irrigation works should be built 
on a large scale, to water great tracts. The vol- 
ume of capital thus required renders the enter- 
prises risky, and tends to the establishment of 
high water rates in order to produce returns com- 
mensurate with the risk, while at the same time 
the water company often controls the only avail- 
able source of supply, and thus is tempted to de- 
mand high rates, whether or not the risks involved 
warrant them. 

(6) As the uses to which land may be put, and 
thus its value, depend upon the amount of water 
available, and, moreover, as land without water 
is only a drug on the owner, the construction of 
irrigation works should precede, or at least ac- 
company, the settlement of the land. 

(7) Ag there is not enough water for all the land, 
the water should be conserved with the utmost 
care, and the land to be watered chosen with equal 
consideration. Water conservation includes the 
preservation of forest areas, the development of 
the greatest possible percentage of the rainfall, a 
minimum loss through evaporation and percola- 
tion, and a wise application to crops. It may even 
go farther in some cases and include the reclam- 
ation of the seepage water from irrigated areas. 

(8) As the land and water are mutually depend- 
ent for value, and the water development comes 
first, and must be made to suit the land, evidently 
their development under joint ownership or some 
common regulation is desirable. This, we believe, 
has been done very advantageously in California 
under the Wright Irrigation District law, where 
the land owners build and own the irrigation 
works. The same plan has more recently been 
adopted by other states, and bids fair to gain in 
favor now that the U. S. Supreme Court has up- 
held the California statute. 

In closing, attention must be called to one phase 
of the water problem of the public lands which 
seems to be almost wholly overlooked in the dis- 
cussion of the subject, but which in many sec- 
tions has not escaped investors, the value of 
natural water powers. . We cannot enlarge upon 
this subject at present, but throw out the question, 
should not the national government, or, if the 
lands are turned over to the states, the latter, re- 
tain control of the water powers, leasing the right 
to use them under proper conditions? The aggre- 
gate value of these rights is great. Does not the 
principle, all water should be held as public prop- 
erty, adopted by so many Western states, apply to 
water for power as well as for irrigation? Just 
now irrigation is uppermost in many sections, but 
the time will come when water power will be in 
great demand, a fact that should be borne in mind 
by all concerned. 


LETTERS TO THE EDITOR. 
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Scherzer Rolling Bascule Bridge for Newtown Creek. 


Sir: I desire to call your attention to some of the rea- 
sons why I found it impossible to present a complete de- 
sign of a Scherzer. rolling bascule bridge, adapted to the 
locality, within the 20 days limited by the joint com- 
mittee on bridges of Kings and Queens counties, in their 
advertisement requesting designs for a new bridge to be 
built at Vernon Ave. across Newtown Creek. 

The advertisement called for drawings showing the 
general design of the proposed structures with length of 
movable span or spans, and of stationaries, if any, width 
of clear waterway, width of roadway and of footways, 
loads proposed to be sustained and carried, dimensions 
of all the parts, and modes of construction and strain 
sheets showing the forms and construction of typical 
members with strains sustained. Also the metals pro- 
posed to be used, style of flooring and motive power, 
with sufficient detail to indicate the manner of the ap- 
plication and operation of the same, and a type-written 
description of the proposed structures. Each design to 
be in accordance with the regulation of the U. S. War 
Department. 

The data given in the advertisement and that supplied 
upon application to the engineer designated was yery in- 


adequate, and I found it necessary to visit the site of 
the proposed bridge and there carefully study the situa- 
tion, and the highway and water traffic to be accommo- 
dated. I also found it necessary to have a survey and map 
made of the vicinity of the bridge. 

A careful study of the situation convinced me that any 
bridge at the level of the present swing structure would 
be a very poor solution of the problem, as the old bridge 
is opened from 100 to 200 times in 24 hours at the pres- 
ent time; and this large amount of navigation is con- 
stantly increasing. Such a low-level structure would be 
more expensive to operate, and would afford no accommo- 
dation to the large highway travel across the bridge, 
as it would have to be opened for every passing craft. If 
built it would at once necessitate the building of more 
new bridges to afford relief. 

The low bridge would be in constant danger of being 
struck by the hulls of heavily loaded vessels, and greatly 
injured thereby, for the current caused by the tide is 
very strong in Newtown Creek, and vessels are fre- 
quently uncontrollable. Great delays and constant ex- 
posure to accidents would also result from the grade 
crossing of the Long Island R. R. tracks, which are 
about 200 ft. from the bridge, and form a very serious 
interruption to traffic. 

Believing that the citizens and taxpayers who would 
have to pay for the new bridge wished to have the best 
structure to be obtained, I expended, gratuitously, a 
large amount of time and money to prepare the design 
which I submitted to the bridge committee. It required 
more than 20 days to prepare my design, and I believe 
that is one reason why it is especially worthy of con- 
sideration. 

The design consists of: (1) A Scherzer rolling bascule 
bridge placed sufficiently high to allow about 70% of the 
water traffic to pass beneath without opening. (2) A 
viaduct which affords a safe and continuous overhead 
passage across the tracks of the Long Island R. R. The 
only objection to a viaduct would be that of a few abut- 
ting property-owners, but as the larger part of the 
abutting property is at present unimproved, the objection 
could not be serious, for many of the most prominent 
streets of Brooklyn are occupied by elevated railway 
structures, which are certainly more objectionable than 
a short viaduct in a less important street. However, 
should the viaduct be dispensed with, the bridge ought 
still to be elevated and be reached by short approaches. 
(8) The bridge is not an experiment, as it is similar to 
the two Scherzer rolling bascule bridges now in suc- 
cessful operation at Chicago, and also similar to the new 
Scherzer bascule bridge at North Halsted St., Chicago, 
rapidly nearing completion. The latter bridge is 50 ft. 
2 ins. wide; has a clear opening between piers of 121 
ft.; is designed to carry the heaviest electric car and high- 
way traffic, and with the approaches is 327 ft. long. It cost 
complete, including approaches, machinery, and electric 
equipment, only $113,425, less than one-half as much as 
the Waddell lifting bridge, located upon the same street, 
upon the south branch of the Chicago River. (4) The 
large Scherzer bascule bridges are opened or closed in 
less than 30 seconds; and a similar Scherzer bridge across 
Newtown Creek would be operated in the same time. (5) 
The bridge requires no center supports or piers. It does 
not encroach upon valuable dock room; and when opened 
it closes the highway absolutely, thus preventing acci- 
dents. (6) It is economical in construction, as it only 
requires sufficient material to bridge the chasm, and dis- 
penses with expensive towers, ropes, cables and movable 
counterweights. (7) It forms a very rigid, simple and 
artistic arched structure, adapted for the heaviest traffic, 
and wherever it has been tested it has given complete 
satisfaction. (8) It can be completed to work successfully 
in less than one year, and during its erection does not 
interfere with navigation. 

I believe that a final decision has not yet been made, 
and hope that the ultimate decision will be solely upon 
the merits of the various designs. Yours very truly, 


Albert H. Scherzer. 
Chicago, Ill., Nov. 23, 1896. 
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The Topographical Survey of Baltimore. 


Sir: In reply to your letter of the 20th inst., regarding 
the investigation of the topographical survey of the city 
of Baltimore, I am not surprised that you have been mis- 
led as well as others by the reports you have examined, 
as they contain statements which will not bear analysis. 

I cannot make this point clearer than by calling your 
attention to the report of the survey, published January, 
1895, in which you will find illustrations, upon a reduced 
scale, of property maps, upon which all dimensions are 
given in feet and decimals, based entirely upon locations 
of all details by transit observations and steel tape meas- 
urements. There exist about 150 such maps in the office 
and 100 note books. containing the records of field meas- 
urements from which these maps were drawn, as well as 
innumerable notes and computations bearing upon the use 
of these notes in the problems involved in the analysis 
and adjustment of property and street lines. 

There exists no evidence that the telemeter-rod has been 
used beyond its legitimate and economic use in topo- 
graphical work, under well-known conditions and limita- 
tions, in spite of the assertions of Messrs, Sudler and 


Donn to the contrary, and the denial in their report of 
the existence of any such records as I have described. 

It needs no expert examination of the published maps 
to show that they do not contain dimensions and lengths, 
“in feet and inches,” etc., nor of the unpublished maps 
to show that they do contain the desired information 
and that they could not have been drawn and the dimen- 
sions given from telemeter readings. : 

The committee chose to disregard the requests made to 
examine the work as a whole and failed to verify the 
testimony given by the engineers of the survey, either 
by their own personal examination of the records and 
unpublished results, or by bringing this evidence to the 
attention of witnesses. It consequently lay in the power 
of this committee, by their presentation of their report to 
the city council without granting the opportunity which 
was requested for a defence to be made, and by withhold- 
ing from examination the report of Messrs. Sudler and 


Donn, to very seriously influence public opinion, particu- | 


larly by the publication of the latter report in the press 
before any of the testimony taken had -been examined 
or officially acted upon by the commission authorized to 
conduct the topographical survey. 

It is impossible for any fair-minded person to regard 
such reports as unbiased or expert when overwhelming 
evidence exists in the records of the survey to show that 
their foundation rests upon falsehood. 

Major Hutton, Mr. Tittman and others, being unfamil- 
iar with what had been done, with the problems involved, 
and with the progress made, and having upon no occa- 
sion examined the office work of the survey, were callea 
upon to answer categorical questions, and were not called 
upon to discuss that section of the ordinance which pro- 
vides for the publication of the topographical maps, nor 
the act of the State legislature, which gave the authority 
for their publication, consequently their testimony car- 
ries little weight. 

It should be borne in mind that the work proceeded for 
2% years without interruption, with full authority for 
every step taken, and that complete records of all meas- 
urements, notes and drawings exist. In addition, during 
the current year, appropriations were granted for the con- 
tinuation of the property work of the survey, designed 
for tax valuation and other purposes, outlined in the 
ordinances, including all of those details not carried in 
the topographical maps. 

The latter maps were never intended to have street 
widths, etc., given upon them, because they were designed 
for use mainly in the annexed portion of the city, cov- 
ering an area of 17 sq. miles, over the greater portion of 
which no streets exist; for the study of street lines and 
grades and their extension over the entire city, and their 
publication, before full information could be given on a 
larger scale of the details of the property work, was a 
necessary consequence of their requirement for the study 
of drainage. The charge that these maps are inaccurate 
and unreliable is untrue in view of their having fulfilled 
every requirement for which they were designed, and they 
are as free from mistakes and errors of appreciable mag- 
nitude as could possibly be expected with an average of 
7,000 locations and elevations per sq. mile. 

The investigation was first requested by Colonel Doug- 
las before a board of competent experts, and the consent 
of the superintendent of the U. S. Coast and Geodetic 
Survey, the director of the U. S. Geological Survey and 
the Chief of Engineers of the U. S. Army, was obtained 
to appoint such a board, if called upon to do so officially, 
but the opportunity was denied. We have now demanded 
the right to present our statements before a competent 
board, and it is no longer our purpose to defend what we 
know to be right, but to show that the reports made are 
neither expert nor professional. 

This will probably occur in a week or ten days, when a 
very full exposure of the entire matter will be given by 
Colonel Douglas, myself and others. 

From a technical standpoint quite a number of import- 
ant questions have arisen in this discussion, notably in 
the assumption of Mr. Donn that the principles of geo- 
desy had been ignored by the adoption of a central meri- 
dian, and the computation of positions by rectangular co- 
ordinates with which he has shown his unfamiliarity. 

He asserts that the instruments placed at his disposal 
for field tests were ineffective and not adapted for work 
of a critical character and also to the contrary that with 
these instruments we were able to detect errors of plotting 
as small as the 1-200th part of an inch. He has yet to 
prove that the graphical errors, which he asserts exist, 
were not largely of his own making, with one or two ex- 


‘ceptions of evident mistakes—and he has not hesitated to 


assert without positive proof that these graphical errors 


were due to errors in location measurements of from 1 to - 


14 ft., and to carry his point has had the assurance to 
contradict the accuracy of my statements regarding the 
records of the office. 

He asserts that upon the scale of 1-600 or 50 ft. to an 
inch, 2-10th of a ft. is discernible, or the 1-250th part 
of an inch, and 1 ft. on a scale of 1-2,400th, or the 1-200th 
part of an inch. This is not logical, and his argument is 
hypercritical. I leave it to your readers to decide what 
is an open question. Taking into account the processes 
required in drawing a topographical map from field notes, 
how close can a map be relied upon for scale measures 
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(Answering the first paragraph of our corre- 
spondent’s letter, we would disclaim any inten- 
tion to ‘‘cast a slur’ at the inventor. It is our 
constant endeavor in the preparation for publi- 
cation of notes concerning new inventions, etc., 
to point out briefly those features in which 
claims made seem to most need checking and ver- 
ification. The ‘“garbling’” to which reference is 
made was not done by us. We reprinted the ex- 
tract as we found it in the Scranton newspapers. 

Taking up now the questions raised, it appears 
from Mr. Sanderson’s letter that he makes even 
a larger claim than we supposed. We computed 
that he claimed a fuel economy of 0.8 Ib. of culm 
per HP.-hour, on the basis that he allowed 2,240 
lbs. to a ton. It appears from his letter above, 
however, that he referred to a ton of 2,000 Ibs. 
in his estimate of a gas production of 140,000 cu. 
ft. per ton of culm. Hence we have 140,000 cu. 
ft. +50 —2,800 HP.-hours. Then 2,000 Ibs. + 2,800 
= (0.714 Ibs. of culm per HP. per hour. If Mr. 
Sanderson were to reach a product of 170,000 cu. 
ft. of gas, as he says he ought to do, this remark- 
able efficiency would be still further reduced, and 


ments, allowing a reasonable amount of error to occur in 
every operation of plotting? Or, in other words, what 
is the accuracy of the location of a dot? 

The errors due to the shrinkage of paper or the effect 
of the atmosphere, as well as those due to distortion in 
printing, far outweigh any errors made by the draftsmen 
in plotting maps. Yours very truly, 

Josiah Pierce, Jr., 
Assoc. M. Inst. C. E. 
921 Equitable Building, Baltimore, Md., Noy. 23, 1896. 


(We have commented upon this letter upon our 
editorial page.—Ed.) 
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Economy of Gas Engines using Gas made from Anthracite 
Culm. 


Sir: I have received a marked copy of your issue of 
Nov. 12 calling my attention to a garbled extract from a 
paner recently read by me before the Scranton Board of 
Trade. The slur you cast at “the inventor’ would deter 
me from giving the article any attention were it not for 
the request of the Secretary of the Board of Trade by 
whose solicitation the paper was prepared and read. Aside 
from some verbal corrections a portion of the extract 
should be ccrrected to read, ‘‘By actual measurement we 


produce and store from 118,000 cu. ft. to 120,000 cu. ft. : 5 (pha es ee 
of gas with one ton of fine waste from the washery.” The ould become only 0.588 Ibs. p 


“930 HP.’ you recognize as probably a misprint for 280.” We must still refuse to beleve that so economi- 

Your assertion that “it would be interesting to know / h) cal a figure for power generation by gas engines 
what kind of gas it is that can be obtained from anthra- jy, is feasible until it is verified by actual tests. whe 
cite culm in such large volume as 140,000 cu. ft. per ton’’ th best results obtained by Prof. Spangler, which 
shows great lack of knowledge for a critic. The chemical ‘}/are cited above, were 0.951 lbs. of fuel per I. HP. 
analysis as made at the laboratory of the Lackawanna Mk The 0.714 lbs. claimed by Mr. Sanderson is 25% 
Iron and Steel Co. is: iL hatterath an this: 


C. O2..-- : 0.66 It seems highly probable that the point in 
C a i STI RE RES : Sse which Mr. Sanderson’s estimates are defective is 
eee 100.00 'f#his assumption of 50 cu. ft. of his gas as sufficient 


I should get about 170,000 cu. ft. of this gas from 2,000 jHAfor a Bore Vawer hour: He calls this hs tar 
pounds of coal. Notwithstanding many leaks, after wash- {if allowance.”’ We do not think it is at a aaa ti 
ing and cooling I collect in the holder about 140,000 cu. YalAccepting this analysis of the gas given in his 
ft. You can verify this by sending an agent to investi- ay letter, although it is surprisingly high in 
gate—but, perhaps, if you will consult authorities on this Pt hydrogen, we have computed its heating 
subject you may think is unnecessary. @avalue per cubic foot, and find it to be 

Mr. H. L. Gantt in “Cassier’s Magazine,” Nov., 1895, #ii41.72 calories (=165.6 British thermal units), 
ee > 6002, Btves volume’ of aptbrectte Mausing the figures given in Butterfield’s “Gas Man- 
ae ae ts (te aS ti ufacture” for the heating value of the constituent 

,580.15 cu. ft. to 8,114.0 cu. ft. ia 3 = ¥ . 
as W. J. Taylor gives about 170,000 cu. ft. per ton of Peet pheerig Butterfield gives 37 calor ee ae Eos 
coal as his experience. ens. Dower of Dowson gas, and 105 calories css 

Now as to the allowance of 50 cu. ft. of gas per HP. per #MLondon illuminating gas. The average heating 
hour. There are responsible gas engine builders, who /4value of New York city illuminating gas is 710 
guarantee their engines not to consume more than 17 cu. heat units (=179 calories), according to Dr. E. G. 
ft. illuminating gas per HP. per hour. By reference to a s# Love. The average of these two figures for il- 
long list of tests given in “‘tables of trials and tests of Fe aise gas is 167 calories, or just four times 
French and German gas engines, using lighting gas, 1885 if that of Mr. Sanderson’s gas. The consumption 
to 1895,”’ by Bryan Donkin, London, I find the consumption M'of illuminatine gas per I. HP. belhg 20 cu. ft., 
eae ncluding eee | paore rato be: frome, 35-20 om which Mr. Sanderson says is a fair allowance, it 
cu. ft. to 45 cu. ft. in different engines; 20 cu. tt. per ar. would be reasonable, in the absence of direct evi- 
per hour being a fair allowance for average illuminating * 
gas, and eliminating the 46% nitrogen as an inert quan- ‘ence to the contrary, to say that the eed tae 
tity, in our producer gas, it would seem as if 50 cu. ft. tion of a gas of only one-fourth the heating value 
per HP. per hour was a liberal allowance. % would be four times as great or 80 cu. ft., instead 

Now as to the quantity of culm consumed per HP. per of 50 cu. ft., as he assumes. This would raise 
hour. Culm is very pure carbon, the finer it is the freer the consumption of culm per I. HP.-hour from 
of slate, and the gas we produce with it is higher in C. 0. 0.714 to 1.14 lbs. which we should consider rea- 
and H. and lower in N. than that from prepared coal. sonable. 

The ‘‘Dowson gas’’ has become celebrated in Europe as Again, taking the above figures of 165.6 B. T. U., 
a cheap power and fuel gas. It is made with anthracite as the calorific value per cu. ft. of Mr. Sander- 
othe Boece and ee eee A =, Hhege Le son’s gas, we find that 50 cu. ft: would contain 
a aililaed o in Nadia stialae keer. peg 8,280 B. T. U. In the table in Donkin’s work of 
gas, 1881 to 1895, English, French and German,” given by J ; , é : 

Mr. Donkin, I find that coal consumed per I. HP. per hour fficiencies of gas engines worked with illuminat- 
was from 0.76 Ibs. to 1.45 Ibs., and per B. HP. per hour ing gas, to which Mr. Sanderson refers, the Brit 
was from 1.02 lbs. to 1.97 lbs. In test made by Prof. H. ish thermal units per I. HP. developed are given 
W. Spangler, of the University of Pennsylvania, and for each test, and the average is, we should 
quoted by Mr. Gantt in the article before referred to, the judge, about 12,000 B. T. U. Still, again, the 

same authority gives the consumption per I. HP. 


results are stated as follows, viz.: 


Coal used per I. HP. per hour............ = 0.9511 Ibs. of Dowson gas as 90 to 100 cu. ft. and over, and 
ee a palace 5 ote Reece, ihe “ its calorific value is not very dissimilar to that 
Combustible per B. HP. per hour.......... =1.148 * which we have computed for Mr. Sanderson’s gas. 


i It will be a surprise to most of our readers to 
a engine was the Otto and the gas analyzed as follows, ete ahaa FRAG cers pure ‘carbon the” finer 


it is the freer from slate.’”’ We have always sup- 


a ie me. : a 4 AO pt RAEN 2a Ret end posed the reverse. The late Eckley B. Coxe 
1.79 (Trans. Am. Inst. Mining Engrs., Vol. XIII, 

0.26 100.00 4. 706), gave the following percentages of 

Tf you will compare this with the gas we are producing ash in different sizes of anthracite coal 


from culm you will not find my statements so very extrav- 
agant in the light of what has been before accomplished. 
In fact I expect to do considerably better, and if you will 
study up what has been accomplished in this line, you 
may be less sarcastic in your reference to the “‘inventor.” 
I remain, very respectfully, 
J. Gardner Sanderson, C. E., 
M. Am. Soe. C. BE. 
Anthracite Gas Producer Co., Scranton, Pa., 
Nov. 18, 1896. 


shipped from one mine: Egg, 5.66; stove, 10.17, 
chestnut, 12.67; pea, 14.66; buckwheat, 16.62. In 
the article on Utilization of Anthracite Culm, pub- 
lished in our issue of Dec. 26, 1895, we gave the 
value of No. 1 culm as 78% and No. 2 as 70% of 
the value of egg coal, on the authority of Mr. 
Wm. McClave, of Scranton. The culm is apt to 
contain a greater quantity of moisture than the 
screened sizes and also a greater quantity of dirt. 
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Further, if we are not misinformed, in the culm 
piles generally the pieces of slate from the break- 
ers are mixed with the fine refuse.—Ed.) 


Notes and Queries. 


C. H., Macomb, IIl.,asks, ‘‘What is the angle or grade of 
repose of an ordinary four-wheeled wagon on a brick 
pavement?” It would doubtless vary within wide limits 
with the condition of the surface as respects mud, dust, 
smoothness, etc. If any of our readers have made any 
tests, however, we shall be pleased to print their results. 


TCL 


HIGH BUILDINGS AND SAFE ELEVATORS. 


We have received from a number of the prinei- 
pal makers of elevators, letters discussing the 
questions raised by the editorial in our last issue, 
and present herewith such portions of them as 
are of general interest. 


Mr. L. S. Graves, President of the Graves Ele- 
vator Co., of Rochester, N. Y., presents what to us 
is an entirely new reason for limiting the height 
of buildings in proportion to the width of the 
streets on which they are built, as follows: 


You speak of the economical value of high buildings, 
which is probably true, but as.a citizen I should say 
there was another very serious side to this question. 
Ii there is no legal limit to the height of buildings in 
New York or other large cities, how will Broadway (for 
instance) and the other streets of New York look in 
50 or 100 years from now, lined on both sides with 
buildings twice as high as the width of the streets? But 
a more serious question is, how will the streets and side- 
walks, and transportation facilities take care of the 
greatly increased number of people which can be ac- 
commodated for business and office uses in those high 
buildings, crowded as they are now, and no chance to 
increase their capacity. It seems to me curious that 
the papers have not taken up and discussed this subject 
before. 

I think the heights of buildings should be regulated 
by the width of streets. London and Paris, as you say, 
seldom have buildings more than five stories in height, 
and very few elevators to my knowledge. The tendency 
in this country is for buildings from 15 to 24 stories in 
height, but with our elevators and our Americanism, 
perhaps we could afford to double the height of build- 
ings in the old country. A happy medium, it seems to 
me, would be from ten to twelve stories high. 

With our extremely high buildings, 700 ft. per minute 
for elevators may not be too high a speed for economy 
and convenience, but if: buildings were limited to 12 stor- 
ies and the speed of elevators limited to 500 ft. per min- 
ute, I think we should be in a much more sensible con- 


dition as to the question of safety and the future con- 
dition of streets and sidewalks. 


The need of broad and unobstructed sidewalks, 
in an office building district, is already apparent, 
both in New York and Chicago, and we believe 
to some degree in the narrow streets of Boston 
and Philadelphia as well. The great trouble, 
however, is that the present sidewalks are con- 
stantly obstructed. The solution of the problem 
may, perhaps, be found in adding stories to the 
sidewalks as well as to the buildings. 

A prominent New England elevator manufac- 
turer sends the following discussion respecting 
elevator safety devices: 


We have read with great interest your article on safe 
elevators and high buildings, and believe you have re- 
viewed the subject very thoroughly. 

There is one suggestion in your article that we think 
you lay too much stress upon; that is, that every elevator 
should be furnished with a brake under the control of 
the operator to suspend the car from the safety devices 
at every landing. There may be instances in which such 
an arrangement would be the cause of very serious 
trouble; especially on elevators where the motive power 
was other than hydraulic. Suppose a car to be suspended 
in this way in the downward trip, and for some reason the 
mechanism would keep on running, there would be noth- 
ing to indicate this to the operator in the car, and as 
he would be obliged to release his safeties before apply- 
ing his power, the result would be that the moment the 
safeties were released the car would drop. We might 
cite several circumstances under which this same diffi- 
culty would arise. 

We note you refer to the infrequency with which safety 
appliances are inspected, and on this you touch a vital 
point. Few safety devices on elevator cars are inspected 
regularly, and a safety which is not kept in free working 
order is worse than no safety at all. 

Another point which we think you might emphasize 
is the tendency in elevator construction to increase the 
amount of mechanism between the operator in. the car 
and the controlling valve of the hydraulic machine. We 
have, as you know, lever devices, wheels in the cars, and 
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even electric buttons, and in each of these cases the 
mechanism between the operator and hydraulic valve is 
quite intricate. The simple method of passing a wire 
cable from the valve, passing directly through the car, 
and in control of the operator, removes many opportuni- 
ties for breakages or disarrangement of fine mechanical 
parts. 

Another source of danger which you have failed to 
touch, and which has caused many accidents, especially 
on the direct plunger type of elevators, arises in this 
way: The elevator is built to raise a maximum load of 
say 2,000 Ibs.; on special occasions the elevator may be 
loaded beyond this point, with the result that the car 
will fail to ascend, the load in the car overbalancing the 
pressure on the hydraulic piston. Before ascertaining 


that the car is overloaded the operator has been obliged to 


open his hydraulic valve, and quite often will start to 
lighten his load by asking his passengers to step out 
of the car without reversing the valve; but as soon as 
the load comes below the maximum the car will imme- 
diately start, and a number of people have been killed 
by being caught in the act of stepping from the car. 


We may best answer the objection raised above 
by explaining more in detail our suggestion for 
the safety attachments of an elevator car as fol- 
lows: 

Let safety clutches be arranged to automatically 
grip the guides either when the elevator reaches 
a certain speed, or when the rope supporting the 
car breaks or is slackened. Let either these safe- 
ty clutches or a separate and independent pair 
of safety clutches be placed under control of the 
operator and so interlocked with his operating 
Jever and with the gates, that he must apply 
these clutches whenever he brings his elevator 
to a stop before he can let off passengers, and 
must release them before he can move his oper- 
ating lever from the stop position. 


Now, suppose that at some stop the machinery 
goes on moving while the elevator car stands at 
the floor. If the car were on its way down, the 
suspending rope would slacken. This would at 
once lock the safety clutches, and the operator, 
if he attempted to start the car down, would find 
it impossible to do so, for the safety clutches 
would be held fast by the slackening of the sus- 
pending rope. 


On the other hand, suppose the car is on its 
way up. It stops at a floor, and while it stands 
there by some accident the machinery starts up 
again; but the operator’s safety clutches being 
locked fast the machine is stalled, and the car 
cannot start until the passengers are on and 
the operator releases the safety clutches. 

It may be remarked here that the most fruitful 
cause of accidents in connection with elevators 
is not failure or defects of the apparatus by any 
means, but carelessness on the part of the op- 
erators. There is a constant tendency to hurry- 
up things in the average office building elevator 
service, and there is always a certain amount 
of risk that a green or nervous operator will 
start his car a little too soon and catch a pas- 
senger in the door. 

Every owner of a building in which an elevator 
is operated is liable to damage suits from ac- 
cidents of this sort, and every elevator manu- 
facturer has to subject his reputation to a cer- 
tain extent to risks of this class. The value of 
a mechanical check to prevent such accidents 
ought to be clear. 

We may note that the very class of accidents 
referred to in the last paragraph of the letter 
above would be prevented by the apparatus we 
have suggested. An operator with an overloaded 
car would be obliged to move his lever to the 
stop position and apply his safety clutches before 
he could open the gate to let passengers off. 

The Crane Elevator Co. of Chicago writes us 
as follows: ; 

Agreeing with you thoroughly as to the comfort, con- 
venience and business necessity of the high office build- 
ing, we may as well also agree that that type of building 
has come to stay. It would seem to us, from what we 
have heard of it, that this accident at the American 
Tract Society Building occurred primarily from there not 
being a sufficiently large factor of safety in that part of 
the elevator equipment which gave way. What should 
and must be thoroughly understood by elevator builders 
is that it is far more necessary to exceed in strength 
in every part of the elevator plant than by safety devices 
to guard against possible weaknesses. While it is true 
that the latter duty should be deeply and thoroughly 


considered, still that is secondary to the first duty of 
providing a very large factor of safety. First, decide what 
that factor of safety will be, erring if anything on the 
side of extreme precaution, then make the most thor- 
ough and rigid tests of the entire plant, in position, to 
such an extent as will be far beyond anything that we 
know it is possible to put upon the plant in actual ser- 
vice. After this is done every means may be considered 
of avoiding unforeseen accidents or latent defects which 
have not shown up in tests. 

While the height of a buildiag has nothing to do with 
the safety of its elevator, yet it must always be borne 
in mind that the farther you fall the harder you hit, and 
that in extremely high buildings the requirements of the 
elevator service are much more exacting than in the ordi- 
nary six to ten-story building. In providing against all 
possible weakness in elevator service, the same rule pre- 
vails as in all other lines of manufacturing business, 
namely, that long experience is an absolute necessity for 
arriving at the best results. This is emphasized strongly 
by the very accident that has called forth your editorial. 
In this case a manufacturer of long experience, admirable 
equipment, engineering talent, and every facility for giv- 
ing first-class work, is yet confronted with an accident 
which evidently had not been provided against. In con- 
sidering the matter of safety in elevators, it must be re- 
membered that accidents involving the risk of loss of 
life or actual injury to passengers are extremely rare on 
first-class elevators, when the enormous travel in this 
line is taken into consideration; indeed, it is probable that 
a hundred times more people are killed by falling down 
stairs than by falling with elevators, and the scarcity of 
such accidents cannot but reflect credit on those manu- 
facturers who have for so many years supplied the public 
with this class of machinery. 

We agree with you that the statement that the cause 
of the accident at the American Tract Society was the 
high pressure upon the system, is not correct. A high 
pressure, such as was sustained at this building (about 
900 Ibs.) is as perfectly safe as the ordinary pressure of 
say 125 lbs. All that is requisite is that the proper factor 
of safety should enter into every detail of the construction 
of the plant, and then there is not one particle more 
danger in the 900 lbs. pressure than there is in the 125 
Ibs. We think you are correct in ascribing the cause of 
such an accident as the one under discussion largely tu 
the severe requirements as regards speed which are now 
imposed upon elevator builders, by architects and owners 
of these high office buildings. We think you are in error, 
however, in one or two points on this particular subject. 
A speed, such as that you mention, of 700 ft. per minute, is 
not absolutely requisite for first-class elevator service in 
office buildings even of 16 to 25 stories, except on elevators 
which are used as “‘express’’ elevators; that is to say, 
running from the first to the eighth or tenth story with- 
out stop. During this through run the speed of 700 ft. 
per minute, or even more, may be desirable or may be 
attained without any inconvenience or risk; but when 
stops are made at every floor, say every 12 ft. or so, a 
speed exceeding 500 ft. per minute is unnecessary, unde- 
sirable, and practically impossible; that is to say, if be- 
tween the throwing a lever on the ‘“‘up’’ and the center- 
ing of that lever for a “‘stop’’ a speed of 700 ft. per min- 
ute had been attained in 12 ft., the stop cannot 
be nearly as good as if the speed were only 5U0 ft. per 
minute, and consequently the results, so far as time 
is concerned, are not as good as if the lower rate of speed 
were adhered to. 


As regards safeties, few or none of the modern eleva- 
tor builders construct an elevator without an automatic 
safety device which is intended to be thrown in when the 
car attains an excessive speed. The trouble, as you rightly 
say, is that elevator builders are now required to con- 
struct their work so that the cars will come down, even 
with light loads, at such a high rate of speed that the 
safeties must be set to throw in at such a rate of travel 
that passengers may be injured by the descent of a car 
less quickly than the figure at which the safeties are 
set to act. At 200 ft. normal speed the safeties will gen- 
erally be set to throw in at about 400 ft. per minute, and 
at 500 ft. normal speed at about 800 ft. per minute. Jt 
can readily be seen then that in the case of such an acci- 
dent as has happened at the Tract Society Building, if 
the normal speed were 500 ft. the car might come down 
at a speed of 700 ft. per minute without throwing the 
safeties, although we know tkat the landing of the pas- 
sengers at the bottom of the shaft at such a rate of speed 
as this involves an absolutely serious risk. There is no 
good reason, aS you say, why a device should not be 
put in the elevator car which would enable the operator 
to throw the safeties in and hold the car at any point 
in the hatchway. It must be remembered, however, that 
such a device would only be good if the operator pre- 
served his coolness and presence of mind, still it is a 
step in the right direction, and will undoubtedly be used 
in connection with the high speed elevators which have 
necessitated it. Another element of safety which should 
always be present, is that every elevator plant should be 
in charge of a first-class engineer thoroughly competent 
and versed in the proper methods of caring for elevator 
machinery. Too often owners of buildings seem to think 
that elevator machinery and its care needs no skilful 
attention, and they are willing to entrust one of the most 


vital points of their building, and one on which the lives 
of their tenants and others are trusted every day, to 
the care of a man who has not the capacity or experi- 
ence necessary for such a task. 

In conclusion, we can but reiterate that the main ele- 
ments in a safe elevator serviee arét 


First, a very largé factor of sdféty. Second, the test- 


ing of ali the machinery in place rigorously and care. 
fully. Third, the providing of every approved device 
against unforeseen accidents; and lastly, a most intellj- 
gent and careful maintenance of the entire plant in every 
particular, : 


In our last week‘s issue we referred to the fall 
of an elevator in the Manufactures Building at 
Chicago in 1893. Fuller details of this accident 
are sent us by a correspondent as follows: 


Sir: In your issue of Noy. 26 you mention the accident 
which happened to one of the elevators in the Manu- 
factures Building at the Columbian Exposition. Ags I 
happened to see the car drop, I will give an account of it. 

The accident happened on the night of Oct. 21, 1893, to 
one of a group of four electric elevaters (not hydraulic 
elevators, as you say). Without aily wWarnifig, oné of tie 
outside cars, whieh had just started to go down, filled 
with passengers, begati to drop with a series of lurches in 
its descent, and was finally stopped by becoming jammed 
between the guide posts, about 60 ft. from the ground. 
The outside guide post was a stick of timber about 12 
ins. square, which was forced out of line by the automatic 
clutches under the car. This allowed the car to list to one, 
side and become jammed between the guides. The timber 
broke when the car came to a stop. Fortunately, it did 
not give way entirely, but held the car in its dislorted po- 
sition until a fire company brought ladders and released 
the passengers from their perilous position. If the guide 
post had broken, so as to allow the car to drop entirely 
oul of its guides, every one in the car would have been 
killed. The lesson is a valuable one, as the lack of rigid- 
ity in the guide posts is a Gvfect which can be seen in 
some of our modern elevators. 

Yours truly, 
J. W. Schaub, M. Am. Soc. C. E., 

Chief Engineer and Manager Hamilton Bridge Works. 

Hamilton, Canada, Noy. 30, 1896. 

Besides the above correspondence, several ele- 
vator builders have favored us with their opinions 
in personal interviews. One of these gentlemen 
makes some interesting comments upon the city 
inspection of elevators. He says that this official 
inspection is, as a rule, either a farce or a piece of 
blackmail. The inspectors are not expert elevator 
mechanics, and as a result their investigation is 
superficial and of no account. The ‘‘defects” 
which they find are, as a rule, not real defects at 
all; but are either trivial things of no importance, 
or else they condemn parts of the machinery which 
are actually in perfect condition. The cases taken 
to court are, in practically every case, instances 
where the long-suffering owner refuses to submit 
to downright imposition or blackmail, and prefers 
to fight the case in court. It will be readily under- 
stood that most owners will prefer to submit to a 
good deal of loss rather than go to law, for the 
mere fact that fault had been found with an ele- 
vator, justly or unjustly, which is made public by 
an action at law, would be sufficient to prejudice 
tenants against a building. 

On the other hand the systematic inspection of 
elevators which is made by elevator builders and 
by companies insuring against elevator accidents, 
is exceedingly valuable, These companies employ 
elevator constructors of thorough experience, and 
as they have a financial interest at stake, careful 
and intelligent work is assured. 

It will be remembered that in our editorial last 
week, we ourselves pointed out that to rely on a 
municipal inspection for safety was leaning on a 
broken reed. The above opinions lend additional 
force to what we then said. Whether the charges 
made are true or not, it is clear enough that under 
political conditions which may at any time ob- 
tain in any city, they may become true. It may 
indeed be that a certain amount of municipal in- 
spection is a necessity to check dangers in the 
cheapest class of buildings, where a cheap elevator 
is put in charge of a cheap engineer and is left 
to take care of itself; but as we recently said with 
respect to municipal building inspection, we hold 
it to be a mistake to so greatly magnify this work, 
that owners and builders will begin to rely on 


such inspection instead of on the watchfulness of : 


their own architects and engineers for good and 
safe construction, 


December 3, 1896. 
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METHOD OF DETERMINING THE WORK DONE DAILY 
BY A REFRIGERATING PLANT AND ITS COST.* 


Mes * 


The refrigerating plant in the Abattoir of John P Squire 
& Co., East Cambridge, Mass., was installed by the De 
La Vergne Refrigerating Machine Co., during the winter 
and spring of 1890 and 1891. It is composed of two ma- 
chines rated by the builders as 150 tons ice-melting ca- 
pacity each daily or a combined capacity of 300 tons, this 
to be accomplished by running 24 hours daily with a 
return pressure of 26 lbs. above atmosphere, a condition 
of 40.7 lbs. pressure absolute, running at 40 revs. per 
minute. The size of the gas compressing cylinders were 
16 ins. in diameter and 32 ins. stroke, being double act- 
ing, four gas cylinders all told. 

The condition and amount of work being done is indi- 
cated by the back or return pressure of the gas—this con- 


By Francis H. Boyer, M. Am. Soc. 


tendant reduces the supply. This first makes its appear- 
ance from 7 to 9 o’clock p. m., and at 10 p. m. the volume 
of return pressure of gas has become so low that the at- 
tendant has slowed down the machines from 45 to 386 
revs. per minute, and at this condition the work is 
kept up until 7 a. m. the following morning. At 2 a. m. 
there is an increase of a return pressure, which con- 
tinues until 7 a. m.; this is caused by a gang of about 
100 workmen beginning at 1 a. m. 

A little story is told in the Water Condenser column 
in the initial column marked “‘I.”’ 


At 7.00 a. m, the temperature was ..... ...... 67 degrees. 
1.00 py met & oe a, SORT ee 73 oa 
6 OOD. me 4 ‘S Re nee cae Sua, sf 
ee ea Tike S rs nace. Geevteiee a CU “% 
*.600'a. am. “* Fe at Dies is tiie On “se 


This is due to the condition of the tides, the coldest 
water coming at high water and warm at low water. Here 
we find that our thermometer gives us a correct reading 
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Turn gas on water tank 8 
+|A.M.—G@. M.D. 


Keep ham room normal, —J- 
Crowle 


y. * 

No. 3 roon# closed blower.on 
.|temperature 48 degrees. 
Fire alarm test O.K. 8.30 a.m. 

“ Crema tartan Tee 
-|. Fire box 21 Somerville alarm 
-|8,30 a.or., and out 6.45 a.m. 
(Signed) James Hiaoins, 

Engineer. 

-| Start both coils in rib room 
.|Sunday 12 p.m.— W. Lincoln. 


> oe 


(Signed) Pat Forney, 


BAC Engineer. 


Daily Tons Refrigeration. Salt Water Counter. Gallons to date. 


9,110 pounds. 


86,880 pounds, 


beahatind calor ool al ne 


“Pp. D.” indicates direct pressure or pressure at which 
the ammonia gas is being liquefied. 

“R. P.”’ indicates return or suction pressure—all pres- 
sures starting at atmosphere. 

Engines Nos. 1 and 2 are refrigerating engines. Engine 
No. 4 is a 200 HP. electric light engine. Engine No. 5 
is an air compressor for testing car-brakes. 

“Salt-water column’’ is expressed in feet of hydrostatic 
"pressure. It is pumped 1,800 ft. through a 12-in. cast- 
iron pipe, steam being conducted under the ground. 
Water is taken from the bay, and is therefore salt water. 
The water is first used to condense ammonia, and finally 
to condense the steam in a Wheeler 1,000 HP. surface 
condenser, 


Pocahontas. 48 


40% . 124% _ 150 No. 1. 603,484 | 1,857,600 
«79% ae * 7 = 145:4 tons. "2 9g7’gqo e300 f to-day. 
2,321,900 
132,634,300 to date for July. 
34,956,200 total for 18 days 
in July. 


In “Water Condenser’ columns, ‘‘I’’ is initial tempera- 
ture to ammonia condensers; ‘‘C’’ is temperature of water 
on entering steam condenser; ‘‘F’’ is final temperature 
of water leaving steam condenser. 


“Engine Hours run’’ indicate the number of hours the 
engine has run from the time they started. This I find 
quite an important item as engine drivers are apt to be- 
come prejudiced against one or the other engine where 
one engine remains idle, as it does in this case during 
the cold winter days. 


““Remarks’’ come in shape of instructions from Depart- 
ment Superintendents—test and fire alarms. 


dition being maintained by the speed of the gas pump—the 
engines being directly connected and constructed to allow 
of a variation of speed from 15 to 75 or more revs. per 
minute. 

It became desirable to establish a method to obtain the 
amount of work accomplished daily in order to arrive at 
the expense of operation, and to make comparison with 
results of other departments of the abattoir. By taking 
the cubic displacement of the compressors with a given 
amount of return pressure the amount was obtained easily. 

The accompanying table is a copy of the Engineer’s log 
for July 18, 1896: 

The engine had run from 7 a. m. to 10 p. m. at 45 
revs. per minute, during which time between 2,000 
and 3,000 hogs had been slaughtered and placed in the 
“hanging-rooms’’ for cooling, which has a floor space 
of about one acre, or to be exact 42,240 sq. ft. Rooms 
No, 1-2-3-4-6 and 7 have the same floor area. The 
temperature of the hanging-room increased from 38° to 
33° at Ta.m.to 42°—36° F.at2p.m. At this time the 
most severe work was being done by the machinery. This 
is shown by the return pressure of the gas being at 15 
lbs., and the direct pressure at 180 Ibs. per sq. in. As 
the temperature in the hanging-room decreases so does the 
work on the engines. Reference will be made only to the 
hanging-room, as there is where most of the work comes 
from. Rooms No. 1-2-3-4-6 and 7 are used for curing 
and storage purposes, and work coming from there comes 
from heat radiating from workmen, from lights, from 
decomposition in process of curing, and from imperfect 
insulation. From the last source there is but little trouble 
as the building has few windows, no hallway or elevators, 
no communication between floors, and brick walls 48 ins. 
thick, 

As the coils circulating the ammonia becomes cold, and 
the unexpanded liquid returns to the engine, the at- 
ee Se 

*A paper presented at the New York meeting of the 
American Society of Mechanical Engineers. 


“Chief Engineer, John P. Squire & Co., East Cam- 
bridge, Mass. 


of conditions of the tides, clearly defining high and low 
water. 

The object of this paper, which is to ascertain the 
amount of work done deily under these varying condi- 
tions under the heading of ‘‘Daily Tons of Refrigeration” 
is the following: 


48 40.6 12.4 150 


$2 being the number of hours which the engines have 
done service, 

40.6 is the average number of revolutions for the day, 
40 being a fixed number of revolutions necessary to 
establish a given result of effort, 


12.4 is the average return pressure of the gas from the 
refrigerator. 


Twenty-six lbs. per sq. in. is the fixed pressure 
for a given result, 150 being the rated capacity of the 
machines when the fixed conditions are maintained, or 
we should have as a fixed formula: 


Tons 
Hours. Revolutions. Return Pressure. Refrigerating. 
50 
Ze x 40 x 26 % 1 


Average varying being daily entered. 

To prove the statement is an easy matter by taking 
the weight of the condensing water from the ammonia 
condensers, also the oil cooler, and multiplying by the 
heat units will establish the amount of heat being given. 
I will not attempt to go into detail, as this is already 
on record in the Society Transactions, in the able paper 
on “Refrigerating Machinery,’’ by Professor Denton, Vol. 
Rey Pe ipes 

In determining the cost of operating, several tests had 
been made on the boiler and engine plant, which showed 
an average of 10.4 lbs. of water vaporized per pound of 
coal consumed, Pocahontas coal from Virginia being used, 
and with an efficiency of 16.44 lbs. of steam per hour 
per HP., or 1.56 lbs. of coal par hour per HP. From this 
data is established the amount to be charged to electric 
light and car department for the air compressor for 
testing air-brakes, 


The total amount of expense for operating is taken 
monthly from the store-room accounts; from the year 
1894 we have the following: 


Tons of refrigerating produced.... ....+....+- 48,4661 

Cost of maintaining refrigerating department, . be 
INCIUGINE ANNUAL LODAITH occ screens sete ss $28,471.03 

Average cost per ton for refrigeration for 1894. 58.7 cts. 


An interesting feature of the monthly production and 
cost per ton of refrigerating is shown as follows: 


1894. Tons. Cost per ton. 
SOHUSLY Fo cca 5 occa nee icetaderdtees, eee 85 cents. 
February «e 1,423 86‘ 
Marchi, as, «« - 1,538.3 ene 
April 2,821.7 ie 
May 4,747.3 46 “ 
FUNG Sire ea ce 5,491.7 ph ae 
SUP Aeackten as . 6,736.4 Slay Ss 
PAU GSI oistgvicliardcaratae't We ale a? duckie wietece 7,596.6 a) 
SEPLENIDeM! Frtwc ner ccenee. Catlett 6,283.4 ll 
Octabeww: Sit. treet. S20 keki,, Ca «- 5,419.5 By 
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ANNUAL MEETING OF THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 


The annual meeting of the American Society of Me- 
chanical Engineers, which is being held at its house in 
New York city this week, promises to be the largest meet- 
ing ever held by the society. Over 300 members and 
guests were registered before the close of the first ses- 
sion on Tuesday evening, and the list was enlarged by 
Wednesday .noon to 394. One of the features of the 
meetings of this society, which contributes largely to 
facilitating the making of acquaintances, is the wearing 
by each member and guest of a badge with a number in 
figures, which may easily be read a few feet distant, and 
the printing once or twice a day of the complete mem- 
bers registered with the badge number adjacent to each 
name. This system is especially valuable to those who 
have an imperfect memory of names and faces. 

The opening session on Tuesday evening consisted first 
of an informal gathering of the members and guests, 
among whom were many ladies, in the rooms, ‘both up 
and down stairs, which lasted till 9 p. m., when those who 
could find seating or standing room crowded into the au- 
ditorium to listen to the address of the retiring president, 
Mr. John Fritz. We postpone the publication of this 
to our next issue. 

It is not the usual custom to discuss the address of the 
president, but Lieut. W. H. Jacques, U. S. N., who is a 
member of the society, made a brief response, in which 
he told something of the history of the beginning of armor 
plate and heavy gun forgings in this country, and of the 
work of the Naval Advisory Board of which he was a 
member, which led to the starting of the new manufacture 
at the Bethlehem Steel Works. He was followed by Mr. 
Andrew Carnegie, who, in a most happy speech, paid trib- 
ute to Mr. Fritz and to the other metallurgical and me- 
chanical engineers who had done so much for the iron 
and steel industries. Historical reminiscences of the steel 
men being in order, Messrs. Robert W. Hunt and Robert 
Forsyth were called on to speak on behalf of the Bessemer 
steel manufacture, and Mr. Samuel T. Wellman on the 
open-hearth process. After the speechmaking, the in- 
formal reception was continued, and lasted till midnight. 

On Wednesday morning, the session began with formal 
business, consisting of reading of the reports of the 
council, of the tellers of election, and of the chairmen of 
several committees. 


The Report of the Council. 

The report of the council opened with a tribute to the 
late Mr. J. F. Holloway, Past-President of the Society. 
The membership of the society is now 1,762, of which 
104 are Associate Members, 300 Junior Members and 16 
Honorary Members. The society has been officially rep- 
resented upon the commission for revising the New 
York Building laws by Messrs. Henry R. Towne, C. W. 
Hunt and S. W. Baldwin. A delegate to the National 
Conference on Standard Electrical Rules was appointed 
in the person of Mr. C. J. H. Woodbury. The council 
presented a memorial to Congress respecting the position 
of the naval engineers; but refused a request that the 
influence of the society be excited in favor of the bills 
prceposing the wholesale establishment of engineering ex- 
periment stations. The council has appointed Messrs. 
Coleman Sellers, John BE. Sweet, Chas. T. Porter, Geo. 
M. Bond and Coleman Sellers, Jr., a committee to pre- 
pare material to be used in opposition to proposed Con~ 
gressional legislation to make the metric system com- 
pulsory. Invitations were received from Nashville and 
Milwaukee, urging that those cities be selected for hold- 
ing the spring meeting of 1897, but the council has prac- 
tically fixed on Hartford, Conn., for this meeting. The 
tellers reported the result of the election of officers for 
the ensuing year as follows: 

President, Worcester R. Warner, Cleveland; Vice-Presi- 
dents, Edwin S. Cramp, S. T. Wellman, W. F.- Durfee; 
Treasurer, Wm. H. Wiley; Managers, H. S. Haines, G. 
C. Herring, A. W. Robinson. A letter from the secretary 
of the American Association of Steel Manufacturers was 
read, informing the society that the association had 
adopted the “Decimal Gage’’ for measuring materials. 
This is the system of measuring sizes such as thickness 
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‘of sheets and plates, and diameters of wires, rods, ete., 
in thousandths of an inch instead of by the ancient wire 
and sheet metal gages. 

Reports of progress were read by the chairmen of com- 
mittees on a standard method of testing boilers, and on 
Standard methods of testing materials of construction. 
The business meeting being concluded, the presentationand 
discussion of professional papers was then begun. Un- 
der tne admirable rules of the society all of these papers 
were printed and distributed in advance to those members 
who signified their intention to. attend the meeting, so that 
those who wished had ample time to study them and pre- 
pare written discussions. The first paper was one by Sir 
dienry Bessemer, honorary member of the society, enti- 
tled ‘‘History and Technical Sketch of the Origin of the 
Bessemer Process.’”’ It was read in abstract by Prof. R. 
H. Thurston. This paper we present in full in this issue, 
and comment on it in our editorial columns. Mr. Wm. 
F. Durtee, who is the only surviving representative of the 
owners of the Kelly process patent of 1857, read a dis- 
cussion of the paper in which he pointed out the relations 
of Kelly and Mushet to the Bessemer process. He was 
followed by Mr. Allan Stirling, who read an encomium 
upon Mr. Bessemer and upon the value of his services to 
the world. Mr. Robert W. Hunt and Mr. William Kent 
continued the discussion, both expressing their regrets 
that Mr. Bessemer had not seen fit to give due credit to 
the other inventors of the process which bears his name. 

“Ancient Pompeiian Boilers’’ was the subject of the 
next paper. It was presented by Mr. W. T. .Bonner, and 
illustrates and describes some bronze relics of Pompeii 
which are preserved in the National Museum at Naples. 
They are vessels for heating water, and show a remarka- 
ble analogy to the water-leg, water-grate, and water- 
tube boilers of to-day. The grate bars are tubes made 
from sheet bronze, rolled, and soldered or brazed. They 
open at both ends into the bottom of the water jacket, 
thus forming water-tubes through which traversed the 
water as it circulated in the boiler. ‘‘Method of Deter- 
mining the Work Done Daily by a Refrigerating Plant 
and its Cost,’’ by Francis H. Boyer, was the next paper. 
This paper we print in full in this issue. ‘‘The Promise 
and Potency of High Pressure Steam,’’ by Prof. R. H. 
Thurston, of Cornell University, was then presented by 
its author. We shall print an abstract of the paper at an 
early date. 

Wednesday afternoon was left free to the members, 
Without any formal session. Invitations were received 
from many industrial establishments and other places of 
interest, and parties were formed for visiting these, while 
others of the members remained in the rooms and attended 
a meeting in honor of the memory of the late J. T. Hol- 
loway, past president of the society, at which addresses 
were made by some of his numerous friends. 

The remainder of the report of the meeting will be given 
in next week’s issue. 

OSE a __§ 

THE NEW ENGLISH MOTOR-CAR REGULATIONS. 

The Local Government Board has issued to the 
County Councils and certain other local author- 
ities of England and Wales, regulations with re- 
spect to the use of light locomotives on highways, 
their construction and the condition under which 
they can he used. These regulations went into 
effect on Nov. 14, 1896, and are practically as 
follows: 

The expression “light locomotive,’ means a 
vehicle propelled by mechanical power, which is 
under 8 tons in weight unloaded, and it can only 
draw one other vehicle, with a weight for both 
not exceeding 4 tons, unloaded. The locomotive 
must be so built as not to emit smoke or visible 
vapor, except from temporary or accidental 
cause. The conditions imposed for a locomotive, 
exceeding 5 cwt. in weight, are that it shall be 
capable of traveling backward or forward; that 
it shall not exceed 6% ft. in extreme width; that 
the tire shall be smooth, and 2% ins. wide, up 
to 1 ton in weight of vehicle; 3 ins. wide for a 
locomotive weighing between 1 and 2 tons, and 
not less than 4ins.for any weight exceeding 2 tons. 
In case a pneumatic or other soft and elastic tire 
is used, it may be rounded and provided with 
bosses or projections of the same soft material 
as is used in the tire. In this case the width of 
tire is measured when the tire is not under pres- 
sure. 

The light locomotive must have two indepen- 
dent and efficient brakes; and the vehicle must 
be so constructed as to be always under control 
without causing undue interference with ordinary 
traffic. The weight of a light locomotive ex- 
ceeding 114 tons, and of a car hauled, must be 
conspicuously painted on such vehicles; the 
weight, not including that of the water, fuel or 
accumulators used. The name of the owner and 
the place of his abode or business must also be 


similarly displayed in letters not less than 1 in. 
high. 


The person in charge must be competent to’ 


control and direct its movements, and lights must 
be lit between sunset and sunrise, with a red 
lamp in front and a white light in the rear. This 
latter regulation does not apply to any bicycle 
or trycicle provided for under the act of 1888. The 
maximum speed permitted is 12 miles per hour. If 
the light locomotive weighs between 14% and 2 
tons, the speed is limited to 8 miles per hour, and 
to 5 miles if the weight exceeds 2 tons. If any 
light locomotive is used on any highway to draw 
another vehicle the maximum speed is 6 miles 
per hour. ; 

Various other minor regulations follow. The 
Secretary of the Local Government Board calls 
attention to the fact that light locomotives which 
are carriages or hackney carriages, under the 
definition of the Inland Revenue Act of 1888, 
must pay an additional excise duty at the follow- 
ing rate: £2 2s. if the weight exceeds 1 ton but 
is under 2 tons, unladen; and £8 3s. if the weight 
exceeds 2 tons. 

6 ee 

PURIFICATION OF THE SEWAGE OF WATER- 
bury, Conn., is recommended in a report just made 
by Mr. Rudolph Hering, M. Am. Soc. C. E. Two 
plans are reported as feasible: Intermittent filtration on 
100 acres of land, nine miles from the city, or combined 
chemical precipitation and filtration, using for the latter 
83 acres of land 1.4 miles distant. In either case a 
40-in. outlet sewer would be required for an estimated 
daily flow of 17,000,000 gallons. This allows about 85 
gallons of sewage per day for 75,000 people, together 
with a considerable amount of surface water. The fil- 
tration plans calls for a present outlay of $609,730 and 
yearly charges of $28,489; a final outlay of $767,580 and 
yearly charges of $40,000; the average yearly charges 
being $34,246. The combined precipitation and filtra- 
tion plan could be carried out for an initial outlay of 
only $188,380, and at an ultimate cost of $336,270; the 
yearly charges would range from $21,335 at the outset 
to $59,569 at the finish, with an average of $40,452. The 
low first cost of construction and operation under the 
second plan is due to the possibility of entirely omitting 
filtration for a time.’ 

yb USE LEVEL Ss awe 

A 59-STORY BUILDING was announced to be under 
contemplation by the New York “Evening World’ of 
Noy. 27. This veracious sheet went so far as to publish 
an elevation and plan of the structure, and stated that 
“the plans have been prepared by the firm of Chadwick 
& Wilbert, of the Bennect Building.’ A visit of a member 
of the staff of Engineering News to the Bennett Building 
showed that no such firm had offices there, and their 
names do not appear in the city directory. The descrip- 
tion in “‘The World” stated that the building was to have 
seven sub-cellars; the outside was to be ‘‘of sheet-iron 
sheathed with broWnstone,’’ and the interior ‘furnished 
in Italian marble and brass.’’ This charming structure 
was .to be located at the corner of Tenth Ave. and 
25th St., a locality where even an ordinary skyscraper 
would be absurd from the investors’ point of view. We 
feel like begging our readers’ pardon for paying any at- 
tention to this fake story in our columns, but we are 
aware that in many parts of the country, where ‘‘the new 
journalism”? is not yet fully understood, people sometimes 
believe such newspaper fictions as the above. 
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A WATERFALL 1,600 FT. HIGH is reported as having 
been found in Venezuela by Mr. Donald Grant, of the 
Orinoco Company. A letter written from Santa Cata- 
lina, Venezuela, by S. A. Thompson, C. E., of Duluth, 
says that during the explorations of a concession to this 
company, in the Imataca Mountains, a large river was 
discovered cutting diagonally through an almost perpen- 
dicular cliff, estimated as being 1,600 ft. high. The water 
breaks into a dozen different streams, and spreads out in 
“fanlike expansions.” This is at least interesting—if 
true. 


WAR ON BRITISH DREDGES has been declared by 
some of the leading dredging companies of the United 
States. These companies have filed protests at Washing- 
ton against permitting dredges from Canada working upon 
the government contract in Delaware River and Bay. The 
dredge lately towed from Montreal has been seized by the 
Philadelphia custom officials for violating the customs laws 
of the United States. Other dredges are on their way 
from Canada. A transfer to American owners is now be- 
ing examined by the authorities, the new owners claim- 
ing that they thus have the right to use the plant in 
American waters. At the bottom of this trouble lies a 
row between rival American dredging companies and con- 
tractors for dredging. 


AN AMERICAN PAPER-MAKING MACHINE is to be 
set up in the "Daily Chronicle’ paper mill, at Sitting- 


bourne, England. The machine is furnished with all the 
latest improvements and is said to be the first paper 
machine ever sent to England. 


THE TOTAL JAPANESE RAILWAY MILEAGE, on 
March 1, 1896, was 2,290 miles, says Consul Uchida. At 
the same time 1,368 miles more were under construction 


and charters have been applied for covering an addi- — 


tional 655 miles. A ship-canal, from Osaka, across to 
the west coast of the island, is also under discussion. 
The actual cutting would be about 22 miles, and the river 
Uji and 9 miles of Lake Biwa would be included in the 
route, 
cently opened a line to Seattle, has established a 
monthly service between Yokohama and Sidney and 
other Australian ports, and another Australian line is 
projected. The annual report of the Japanese Bureau 
of Merchant Marine shows that Japan has registered for 
foreign trade 109 iron and steel steamships, of 231,139 
gross tons. Since 1890 twenty shipyards have been es- 


The Japan Mail Steamship Company, which re- — 


tablished in Japan, and 40 were started in the previous ~ 


decade. 
and 26 ft. deep. 
into effect last October, gives shipbuilders a bounty 
of $10 per gross ton on steel vessels over 1,000 tons, 
and grants also $2.50 per horse-power. 


THE CHINESE-RUSSIAN TREATY, reported as lately 
confirmed, grants important railway and other conces- 
sions to Russia, permitting that government to build its 
Trans-Siberian railway across Chinese territory, in Man- 
churia; to guard the railway with troops; to build other 
railways for China, terminating at Port Arthur, and to 
mine and transact other business. The representatives 
of other nations are inclined to publicly minimize the 
import of these concessions. Some of the lines of rail- 
ways referred to will not be completed for two years, and 
others are only projected. They say that while the treaty 
gives Russia power to station troops in Chinese territory, 
it is not believed that this will be done except in urgent 
cases as such action would be regarded by other powers 
as a dangerous menace to their interests. But the same 
powers practically admit that Russia now politically 
dominates all China; though they say that England still 
holds the commercial supremacy. 
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GOVERNMENT CONTROL OF RAILWAYS has been 
mainly unsuccessful from an economic point of view in 
South America, and it is said that the Brazilian Congress 
will lease the Brazilian Central Ry. (operating 500 miles) 
to a foreign syndicate, the price being $90,000,000 for a 
90-year lease. Under the imperial government this line 
was styled the Don Pedro Segundo Ry. It is charged 
that employment on the road has been given as a reward 
for political activity, the partisans of one party suc- 
ceeding each other with the various changes of adminis- 
tration. In many cases the salaries were largely dispro- 
portionate to the character of the service performed, 
while in nearly every case except where experts were em- 
ployed the appointees were unfit for their places. The 
debates in the Congress, which disclosed these facts, also 
showed conclusively that the road, instead of being a 
paying investment, is steadily losing money at the rate 
of $2,000,000 a year. 


THE PACIFIC CABLE BILL, advocated by the Pacific 
Cable Company, is to be pushed in the next Congress. 
This bill would authorize the Postmaster General to con- 
tract to pay $100,000 per year for 20 years, for the con- 
struction and operation of an electric submarine cable 
connecting San Francisco and Honolulu, and such places 
on the coasts of Japan and China as the company may 
select, with the approval of this government. The com- 
pany is to deposit $100,000 in U. S. bonds, to be for- 
feited in case of nonfulfilment of contract. This contract 
would require the company to complete the line to Hono- 
lulu before Jan. 1, 1898, so that it be capable of trans- 
mitting not less than 15 words per minute; within one 
year thereafter the line to China and Japan must be built. 
The company may establish landing stations on the Mid- 
way Islands, between Hawaii and Japan, and belonging 
to the United States. U. 8. government messages are to 
be transmitted free forever and to have preference, and 
the rate for ordinary messages between the United States 
and Japan and China shall not exceed $1.25 per word, 
and 35 cts. per word to Honolulu. Press rates shall not 
exceed one-fourth of the cost of private messages. The 
House Committee has reported favorably upon this Dill. 
The length of the cable route would be 2,097 miles to 
Honolulu, and 6,500 miles to Japan; and with 16% of 
slack the cable itself would be about 7,500 nautical miles 
long. The cost of the cable and the necessary repair 
ship is estimated at $7,500,000. This would be the long- 
est cable in the world, and the deepest soundings show 
8,185 fathoms. The Pacific Cable Company is a New 
York State corporation, with $10,000,000 capital. 

eee gees 

WIRES UNDERGROUND AT ST. LOUIS seems to be 
the order of the day, 14 applications for permits to put in 
conduit systems having been filed recently by light, tele- 
phone and other companies. 


The stone dry-dock at Nagasaki is 488 ft. long 
The Japanese subsidy law, which went — 
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THE MEASUREMENT OF WATER FOR IRRIGATION.* 
By J. B. Pope, C. E. 


Introductory. 


The question is often asked, what is a miner’s 
inch? and the answer often given is, that “quan- 
tity of water which will flow through an aper- 
ture 1 in. square under a 4-in. pressure.’ Fre- 
quently the “authority” will call it a 6-in. pres- 
sure and sometimes the pressure-head is meas- 
ured from the center of the aperture, or the top 
or bottom. Seldom is it stated whether the dis- 
charge is through a thin or thick plate, although 
this condition is a very important factor. 

An attempt will be made in the following pages 
to demonstrate the importance of abolishing the 
“miner’s inch,’ and adopting cubic feet per sec- 
ond as a unit of measurement for all water sys- 
tems. Irrigating water will then assume a value 
according to quantity. 

The principles of making distributions and con- 
structing adjustable measuring weirs are orig- 
inal, and, as submitted, represent a considerable 
expenditure for testing and experimenting. The 
tables were carefully calculated and checked over, 
and their correctness demonstrated by many cru- 
cial tests. 


Tables I. and II. 


Table I. is simply a reduction of the Califor- 
nia miner’s inch, and the Colorado miner’s inch, 
to cubic feet and acre feet for irrigating seasons 
of 3, 4, 5, 6 and 7 months, and every ten days 
thereof. 

The Colorado miner’s inch is equal to a flow of 
1.56 cu. ft. per min., or .026 cu. ft. per sec., and 1 
cu. ft. per sec. equals 38.46 Colorado miner’s 
inches. (See report of State Engineer to Governor 
of Colorado for 1883 and 1884, page 60.) 

The California miner’s inch is equal to a flow of 
1.2 cu. ft. per min., or .02 cu. ft. per sec., and 1 
cu. ft. per sec. is equal to 50 California miner’s 
inches. (See Irrigation in California, Wm. Ham. 
Hall, Part II., p. 27.) 
_ The California miner’s inch seems to be in great- 

est favor, possibly by reason of its convenience as 
a mathematical factor. In a few localities other 
values are adopted and called ‘‘miner’s inches,” 
but not to an extent worthy of notice. 

The first left hand column of Table I. gives the 
number of days for irrigating seasons from 90 up 
to 210 days, or from 3 to 7 months. Opposite each 
irrigating season the double lines in the second 
column gives the quantity or value of a California 
miner’s inch, flowing continuously for that length 
of time in the lower line, and the value of a Colo- 
rado miner’s inch, flowing continuously for the 
same length of time is given in the upper line of 
the second column. 

For example, one Colorado miner’s inch flowing 
continuously for five months, or 150 days, equals 
836,960 cu. ft., and one California miner’s inch 
flowing continuously for five months, or 150 days, 
equals 259,200 cu. ft. 

The other columns to the right give the values in 
acre feet for Colorado miner’s inches above, and 
California miner’s inches below, for the respective 
irrigation seasons, and continuous flow. Thus, 
with an irrigating season of six months, or 180 
days, and a water right of one Colorado miner’s 
_ inch continuous flow, we find in the first column 
six months, 180 days; opposite this, in the second 
column and above, we find 404,352, the quantity 
in cubic feet for that period of time; in the third 
column and above, we find its value9,283 acre feet 
for one acre, or in the seventh column, which is 
headed 5A, we find 1.857, its value in acre feet for 
five acres, i. e., the depth in feet which one Col- 
orado miner’s inch, flowing continuously for 180 
days, will cover one acre, or five acres, as the case 
may be. Opposite 180 days, in the column headed 
five acres, and on the lower line, we find 1.628, or 
the value in acre feet for one California miner’s 
inch, flowing continuously for 180 days. 

Table II. gives the required flow in cubic feet 
per second to cover one acre a given depth in one 
hour’s time, or with from 1 to 30 irrigations of one 
hour each. The first column gives the number of 


*Copyright, 1896, by J. B. Pope, Andreson Block, San 
Bernardino, Cal. 


irrigations during the entire season: the top line 
of figures gives the value of the water right in 
acre feet for the entire season, and the quantities 
below give the flow in cubic feet per second re- 
quired to supply this water right, or any portion of 
it, in one hour of time. For example, with a water 
right of 1 acre foot, and an irrigation season of 
180 days, it is desired to irrigate every nine days, 
allowing one hour constant flow for each acre, re- 
quired the flow in cubic feet per second; we thus 
have 20 irrigations. Reading down the first col- 
umn to the number 20, then to the right along this 
line to the column headed ‘1 acre foot,’’ we find 
0.605, the flow in cubic feet per second that will 
cover one acre 0,20-ft. deep in one hour of time. 
Again, with a water right of 1.6 acre feet and ten 
irrigations during the entire season, required the 
flow in cubic feet per second for each irrigation to 
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with the California miner’s inch. The water right 
being quoted in miner’s inches per acre, we have 
only to follow the explanations given to find the 
tables applicable and sufficient for all ordinary 
cases. 

The advantage of measuring and distributing ir- 
rigation water in cubic feet per second and in acre 
feet is obvious when compared with the trouble- 
some and ambiguous ‘“‘miner’s inch’ method. At 
present the policy of the irrigator is to irrigate as 
often and freely as possible, seldom admitting that 
the supply is sufficient. Little effort is made to de- 
termine the actual quantity of water required dur- 
ing an irrigating season to produce the best re- 
sults for different crops and soils under cultivation. 
With water rights in acre feet, and the several dis- 
tributions made in cubic feet per second, the user 
will, in the course of time, be enabled to determine 
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ELEVATION AND PLAN OF ADJUSTABLE DISTRIBUTING WEIRS. 
J. B. Pope, Engineer, San Bernardino Cal, 


irrigate one acre in one hour of time, Find 10 in 
the first column opposite, and in column headed 
“1.6 acre feet” appear the figures 1.936, the flow in 
cubic feet per second required to cover one acre 
0.16-ft. deep in one hour of time. 

With Tables I. and II. we can readily reduce 
water rights quoted in Colorado or California 
miner’s inches per acre to acre feet. 

For example: With a water right of one Colorado 
miner’s inch to eight acres during an irrigating 
season of five months, or 150 days, by Table I. 
we find that the total flow is 336,960 cu. ft., and 
that the value of the water right in acre feet is 
0.967, which may be called 1 acre-ft. for all prac- 
tical purposes, and with the aid of Table II. may 
be successfully delivered in any desired number of 
irrigations at the rate of one acre per hour, or any 
fraction or multiple thereof. The same is true 


many economical questions, such as the actual 
quantity of water required, number and time of 
deliveries for each crop, etc. There are few sys- 
tems in operation at present that do not waste at 
least 40% of the supply, owing to ineffectual dis- 
tributions and misleading measurements. 

To make a practical and accurate distribution 
of the water flowing in a main irrigating canal 
so that one or more lateral canals will be supplied 
with certain quantities, while the remainder con- 
tinues through the main canal, the maximum flow 
of main and laterals must first be determined, and 
the following requisite conditions complied with: 

For a short distance immediately above the dis- 
tribution box the cross-section of the main canal 
must be enlarged, and the grade flattened, so that 
the velocity will not exceed 1 ft. per sec, where it 
enters the distribution box. This box should be 
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square, as shown in Fig. 1, with the sides equal 
to four times the length of the longest weir re- 
quired. The depth should equal the length of the 
longest weir measuring down from its crest. 
Should the water carry a perceptible amount of 
silt the depth should be increased. Let the spill- 
way equal twice the maximum head of its respec- 
tive weir, measuring down from the crest. This 
will allow a free discharge. The weirs may be 
placed in the wall opposite the inflow, with small 
weirs on either side of the greater. 

Great care must be exercised in placing the 
weirs, the crest of each being exactly its maximum 
head below the surface of the intake during a 
maximum flow. This done, there will be no ma- 


a level with the crest of the weir when it Is 
closed up, and its scale reading zero. 


We are then ready for 


Table IIT. 


This table gives the discharge in cubic feet per 
second for rectangular weirs of several lengths, 
with end contractions, for heads of every .001 ft. 
from .01 up to one-fourth the length of the weir. 
It is based upon the well-known weir formula of 
the late J. B. Francis, i. e.: Discharge in cubic 
| length of weir, 


Say 6 || x 
| minus 1-5th head 


feet per second 


VYcube of head, special notice being taken of his 


dicating the surface, or hydraulic head, is at zero, 
the datum point. In the second series, A2 has been 
lowered by means of the screw until its graduated 
scale reads 0.839, and is discharging 20 cu. ft. per 
sec. B2 has been raised, its scale reading 1.372, 
and is discharging 41.216, according to the part 
of the table for 8-ft. weirs. C2 is now discharg- 
ing 10 cu, ft. per sec.,its scale reading 0.851 nearly, 
according to the part of the table for 4-ft. weirs, 
The datum line, or hydraulic head, is unchanged, 

A third distribution is shown by A3, B3 and C3, 
the hydraulic head remaining unchanged. A3_ 
discharges 49.216 cu. ft. per sec., with a head of 
1.55 nearly. B83 discharges 21 cu. ft. per sec,, un- 
der a head of 0.867, and C3 discharges 1 cu. ft. per 


TABLE I.—Values of California and Colorado Miner’s Inches in Cubic Feet and Acre-Feet for Various Periods. 
Value of 


; mnr’s ins. §;|}——— Values of Colorado and California miner’s inches in acre-feet { 
in cu. ft.* 
Acres . TE Ta aeRTar Mielate weleee Menialareteta sceus ec ceusesctta a4 2 3 4 5 6 ee 8 9 10 11 12 13 14 15 
90 days ....Colorado............ 202,176 4.641 2.320 1.547 1.160 0.928 0.774 0.663 0.580 0.516 “0.464° 0.422 0.387 0.857 O.s0a nee 
90 ian ee Californinaner ence 155,520 3.570 1.785 1.190 0.8902 0.714 0.595 0.510 0.446 0.397 0.357 0.825 0.297 0.275 0.255 0.288 
100 “ 12) iGolorado............ 224640 5.157 2.578 1.719 1.289 1.081 0.860 0.737 0.645 0.5738, 0.516, 0.469 0.430 10.3979) 086815) (One 
100 We ae California sascnturs. 1727800 3.967 1.983 1.322 0.991 0.793 0.662 0.567 0.496 0.441 0.397 0.361 0.331 0.305 0.283 0.264 
110 «12. [G@olorado............ 247,104 5.673 2.8836 1.801 1418 1.135 0.946 0.810 0.709  0.680° 0.567 01516 0:478 © (0/486) 0406 OnyoumE 
110 Ce Pee Calitonnia em sees 190080 4.364 2182 1.454 1.091 0.873 0.727 0.623 0.545 0.485 0.486 0.397 0.364 0.336 0.312 0.291 
120 “ J. lGolorado..........,. 269,568 6188 3.094 2.063 1.547 1.238 1.031 0.884 0.773 0.688 0.619 0.563 0.516 | 0:476 | 0.442 Qusoaae 
120 aie eee Californian ren saaest 207:360 4.760 2.380 1.587 1.190 0.952 0.798 0.680 0.595 0.529 0.476 0.483 0.397 0.366 0.340 0.317 
130 “ <2) lGolorado............ 292,082 6.704 3.352 2.285 1.676 1.341 1.117 0.958 0.837 0.745. 0.670, 0.610 | 0.506;> 01516047999 sOuam 
130 eer eee oe Califommia suse eere 924640 5.157 2.578 1.719 1.289 1.031 0.859 0.737 0.645 0.573 0.516 0.469 0.480 0.397 0.868 0.344 
140 « [2] lGolorado.....c...... 314,496 7.220 8.610 2407 1.805 1.444 1.203 1.031 0.903 01802 - 0.722°° 01656 0.602 "0.555 O:plo Omen 
140 eee Californias ee ent 241920 5.554 2.777 1.851 1.888 1.111 0.926 0.793 0.694 0.617 0.555 0.505 0.463 0.426 0.397 0.370 
150° =e cee Colorado. meensene 336,960 7.735 3.867 2.578 1.934 1.547 1.290 1.105 0.967 0.860 0.774 0.703 0.645 0.595 0.552 0.516 
150 eee Californias entree 259,200 5.950 2.975 1.9838 1.488 1.190 0.991 0.850 0.743 0.661 0.595 0.541 0.496 0.458 0.425 0.397 
160 =< “*Golorado............ 359,424 8.951 4.125 2.750 2.063 1.650 1.876 1.179 1.031 0:917 0.825. (0.750 ~90;688') s016s50me 560 mes 
160 setae en Calliounlaser ee tate 276,480 6.347 3.173 2116 1.587 1.269 1.059 0.907 0.793 0.705. 0.685 _0.577 0.529 0.488 0.453 01423 
170 “ -.,Colorado............ 881.888 8.767 4.888 2.922 2.192 1.7538 1.461 1.253. 1.096 0.974 0.878 (0.797 0.731 % 0.675 0:626 "))O:585 
170 oe ee Californiasehrer ene 293,760 6.744 3.872 2.248 1.686 1.349 1.124 0.968 0.843 0.749 0.674. 0.613 0.562 0.519 0.482 0.450 
180 “ ...lGolorado........+... 404,852 9.288 . 4.641 3.004 2.321 1.857 1.547 1.326 1.160 1.081 0.928 0.844 . 0.774 0.714. OloGo en OOnG 
180 Fe ee Californicinnnm a mters 311,040 7.140 3.570 2.380 1.785 1.428 1.190 1.020 0.892 0.793 0.714 0.649 0.595 0.549 0.510 0.476 
190 “ 1) lGolorado............ 426/816 9.798 4.899 3.266 2.450 1.960 1.634 1.400 1.225 1.089 0.980 0.890 0.817 0.754 0.700 0.653 
1902 9 Gece Calitomiaeeeee seer 398-320 7.5387 3.769 2.512 1.884 1.507 1.256 1.077 0.942 0.837 0.754 0.685 0.628 0.580 0.538 0.502 
200 “ +...Colorado......-<.... 449,280 10.314 5.157 3.4388 2.578 2.063 1.719 1.4738 1.289 1.146 1.031 0:988 0.860 0/794" 10.107 = Oloas 
200 « seCalifornlaa. eee ne or 345,600 7.934 3.967 2.645 1.988 1.587 1.322 1.133 0.992 0.881 0.793 ° 0.721 0.661 0.610 0.567 01529 
210 aes ..Colorado....s..0.... 471,744 10.830 5.415 3.610 2.707 2.166 1.806 1.547 1.353 1.203 1.083 0.984 0.903 0.833 0.774 0.722 
210 me MCalifonnias:eeeeeree 362,880 8.331 4.165 2.777 2.0838 1666 1.388 1.190 1.041 0.926 0.833 0.757 0.694 0.641 0.595 0.555 


*A continuous flow of 1 in. for the period named in the first column. 


terial acceleration of flow from the intake through 
the weir box to the discharging weirs. A datum 
point must then be established on the working sur- 
face of the box, on the level of the water at the in- 
take and working head of the weirs, and should be 
located at the middle of either side of the weir 
box. This point is the hydraulic head of all of the 
weirs when the requisite conditions have been at- 
tained in the weir box, which then becomes a still 
pond. 

The writer has designed and tested a very satis- 
factory weir, consisting of a rectangular weir-plate 
that is raised and lowered by means of a screw. 
The water in the division box presses the weir- 
plate against the frame and fixed plate, making 
water-tight bearings. The weir-plate is flush with 
the inside wall of the division box; the uprights of 


statement that “where more than common ac- 
curacy is aimed at, we may take co-efficients be- 
tween 3.41 and 3.83 for heads betwen %-in. and 5 
ins., and 3.38 instead of 3.83 for heads greater than 
2ft. (Trautwine, 18th ed., p. 265.) 

The coefficients used in calculating the table 
were obtained by interpolation in accordance with 
the above suggestion. 

The correctness of this method the writer dem- 
onstrated to his satisfaction by placing a number 
of weirs of various lengths continuously one up- 
stream above the other in a cemented canal. The 
weirs were so placed that all requisite conditions 
regarding still water and spillways were obtained. 
The respective heads weredetermined with needle- 
point gages, on the plan of hook gages. These ex- 
periments were often repeated during the summer 
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sec., with a head of 0.178. The scale in all cases 
gives the head, feet and decimal parts thereof, the 
first column giving feet and hundredths thereof, 
the thousandths being indicated at the top. 

The graduated scale attached to the zero point, 
which is the hydraulic head, is used only when an 
increase in the flow occurs unexpectedly. When 
this happens, it is only necessary to measure up by 
means of this scale. This increased head is added 
to the head of each of the weirs, the several flows 
noted and corrected by adjusting one of the weirs, 
so that it will take the surplus in addition to its 
previous flow. This done the others carry their 
required volumes, and the hydraulic head soon 
settles back to its proper place. When a de-- 
ficiency occurs, it but remains to raise whichever 
weir is to lose it, according to the amount of the 


TABLE Il.—Required Flow in Cubic Feet per Second to Cover One Acre a Given Depth in from 1 to 30 Hours. 


otal } —Depth in acre-feet for irrigating season.— | 
hours.* 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3. eee 1.5 1.6 1.7 1.8 1.9 2.0 

\ : - Flow in cubic feet per second to cover one acre a giyen depth in one hour of time. \ 

1 ...... 6.050 7.260 8.470 9.680 10.890 12.100 13.310 14.520 15.730 16.940 18.150 19.360 20.570 21.780 22.990 24.200 

Die ehe ROO) 3.630 4.235 4.840 5.445 6.050 6.655 7.260 7.865 8.470 9.075 9.680 10.285 10.890 11.495 12.100 

She Sacene 2.017 2.420 2.823 3.227 3.630 4.033 4.437 4.840 5.243 5.647 6.050 6.453 6.857 7.260 7.663 8.066 

CO cs 1,512 1.815 2.117 2.420 2.722 3.025 3.327 3.630 3.932 4,235. 4.5387 4.840 5.142 5.445 5.747 6.050 

By elaie wich 1.210 1.452 1.694 1.936 2.178 2.420 2.662 2.904 3.146 3.388 3.630 3.872 4.114 4.354 4.598 4.840 

(eo saoHe 1.010 1.210 1.411 1.613 1.815 2.016 2.218 2.420 2.622 2.823 3.025 3.227 3.428 3.630 3.8381 4.033 

1 iesleieiere 0.864 1.037 1.210 1.383 1.556 1.728 1.901 2.074 2.247 2.420 2.593 2.766 2.938 3.111 3.284 3.457 

8 0.756 0.907 1.059 1.210 1.361 1.512 1.664 1.815 1.966 2.117 2.269 2.420 2.571 2.722 2.874 3.025 

0.672 0.806 0.941 1.076 1.210 1.344 1.479 1.613 1.748 1.882 2.017 2.151 2.285 2.420 2.554 2.689 

0.605 0.726 0.847 0.968 1.089 1.210 1.3381 1.452 1.573 1.694 1.815 1.936 2.057 2.178 2.299 2.420 

0.550 0.660 0.770 0.880 0.990 1.100 1.210 1.320 1.480 1.540 1.650 1.760 1.870 1.980 2.090 2.200 

0.504 0.605 0.706 0.807 9.908 1.008 1.109 1.210 1.311 1.412 1.512 1.613 1.714 1.815 1.916 2.017 

0.465 0.558 0.651 0.745 0.838 0.981 1.024 1.117 1.210 1.303 1.396 1.489 1.582 1.675 1.768 1.860 

0.432 0.519 0.605 0.691 0.778 0.864 0.951 1.030 1.124 1.210 1.296 1.383 1.470 1.556 1.642 1.728 

0.378 0.454 0.529 0.605 0.681 0.756 0.832 0.907 0.983 1.059 1.134 1.210 1.286 1.361 1.436 1.513 

0.336 0.403 0.471 0,538 0.605 0.672 0.739 0.807 0.874 0,941 1.008, 1.076 1.143 1.210 1.277 1.344 

0.302 0.363 0.423 0.484 0.544 0.605 0.665 0.726 0.786 0.847 0.907 0.968 1.028 1.089 1.149 1.210 

0.229 0.380 0.382 0.440 0.495 0.550 0.605 0.660 0.715 0.770 0.825 0.880 0.935 0.990 1.045 1.100 

0.252 0.302 0.3538 0.403 0.454 0.504 0.554 0.605 0.655 0.706 0.756 0.807 0.857 0.908 0.958 1.008 

0.282 0.279 0.326 0.372 0.419 0.465 0.512 0.558 0.605 0.651 0.698 0.745 0.791 0.838 0.884 0.931 

0.216 0.259 0.302 0.345 0.389 0.432 0.475 0.519 0.562 0.605 0.648 0.691 0.734 0.778 0.821 0.864 

0.202 0.242 0.282 0.823 0.363 0.403 0.443 0.484 0.524 0.568 0.605 0.645 0.686 0.726 0.766 0.807 


*Or the number of irrigations during the season. 


the fixed frame are channeled to receive the bev- 
eled edge and uprights of the weir-plate. The 
length of the crest should be even feet. 

A graduated scale of a special design should 
then be placed on one or both of the fixed uprights, 
the vernier for the scale being fixed on the up- 
right of the movable weir-plate. The lower end 
of the screw acts as a swivel in the horizontal 
member that carries the weir-plate. The upper 
horizontal member of the frame is fixed firmly, 
and is threaded to carry the screw which governs 
the weir-plate. A datum point with graduated 
scale and vernier is then set in the division box on 


of 1894, and always with satisfactory results. 
Thus encouraged, the task of completing the 
table was cheerfully resumed. Figures for 1, 1%, 
2, 3, 4, 5, 6, 8 and 10-ft. weirs are given. 

(To reduce the weir discharge given in the tables 
to California miner’s inches, we have only to multi- 
ply the quantity given by the constant 50. Multi- 
plying by 38.46 the result will be in Colorado 
miner’s inches.) 

Fig. 2 shows three of these weirs in a division 
box, two 8 and one 4-ft. Al and Cl are closed. 
Bl is discharging 71.216 cu. ft. per sec. The 
scale on the upright reads 2 ft. even. The line in- 


deficiency, then the hydraulic head is quickly re- 
sumed. Thus it is seen that there is no limit to 
the relative proportion of distributions that may 
be made with this method. 

The first cost does not exceed very materially 
that of less satisfactory division boxes. The weirs 
are durable, and can be made of wood, or iron, or 
brass. The graduated scales can be obtained at 
very reasonable figures from Mr. J. C. Sala, 429 
Montgomery St., San Francisco, Cal. The author 
will supply plans and specifications, or furnish 
weirs of all sizes, place and test them, guarantee- 
ing satisfactory results. 


December 3, 1896. 


TABLE III.—DISCHARGE IN CUBIC FEET.PER SECOND FOR WEIRS WITH 
END CONTRACTIONS FOR LENGTHS OF FROM 1 TO 10 FT., AND HEADS 
OF FROM 0.010 TO ONE-FOURTH THE LENGTH OF THE WEIRS. 


1-Ft. Weir. 

3 4 5 6 
005 «=. .006 .006 007 
012 013 013 014 
020 021 .022 023 
030 031 .032 033 
041 042 044 045 
053 054 055 057 
066 067 .068 070 
079 O81 082 084 
094 096 097 099 
110 111 113 115 
126 127 .129 131 
142 144 145 147 
159 161 163 165 
177 179 181 183 
196 198 .200 202 
215 217 ats} 220 
234 236 .238 240 
254 256 258 261 
275 277 279 282 
296 298 .300 302 
317 319 B21 324 
338 341 343 345 
361 363 365 367 
383 385 .387 390 
407 410 412 414 
TABLE II1.—(Continued.) 

11%4-Ft. Weir. 

3 5 6 
008 009 009 010 
018 019 .020 021 
030 031 .033 034 
045 047 048 050 
062 064 065 067 
080 082 .083 085 
099 101 103 106 
121 123 125 127 
148 145 .147 150 
166 169 Aly! 173 
190 198 195 198 
216 218 221 224 
242 245 247 250 


418 421 424 427 
449 453 456 459 
483 486 489 498 
516 -520 523 526 
550.554 DBT 560 
584.588 .591 595 
620 = .628 627 631 
656 659 .663 667 
692 696 .699 703 
729 T33 736 740 


2-Ft. Weir. 

3 4 5 6 
011 012 .013 014 
024 025 -027 029 
041 048 .044 046 
060 062 064 067 
082 085 -087 089 
107 109 112 115 
133 136 .138 141 
161 164 167 170 
191 194 197 200 
222 225 .228 232 
255 258 .262 265 
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TABLE III.—(Continued.) 


3-Ft. Weir. 

3 4 5 6 
015 .017 .018 020 
034 -037 .039 041 
060 -063. .066 069 
091 .094 .09T7 100 
124 127 131 185 
161 .165 .168 172 
200 .204 .208 213 
242 -247 -251 255 
287 2292 -296 301 
334 339 B44 349 

383 388 .393 399 
435 440 445 451 
488 494 499 505 
544 549 .5D5 561 
601 607 .612 618 
660 666 672 678 
720 727 .733 739 
783 ~ .789 -795 802 
846 853 .859 866 
912 918 925 932 
979 986 .992 999 


& 

— 

bo 
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bo 

—} 

-l 
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2.052 5 f 
2.138 146 15% 
224 233 2,241 2.250 
311 320 2.329 2.388 
899 408 2.417 2.426 
488 497 2.506 2.515 
578 588 2.597 2.606 
671 680 2.689 2.699 
764 773 2.783 2.792 
858 868 2.877 2.887 
953 963 2.972 2.982 
049 059 3.068 3.078 
3.146 156 3.166 3.176 
3.245 255 3.264 3.274 
3.344 3.354 3.363 3.373 
3.448 3.453 3.463 3.473 
3.543 3.553 3.563 3.574 
3.645 3.655 3.665 3.675 
3.747 3.757 3.767 3.778 
3.850 3.860 3.870 3.881 
3.953 3.964 3.974 3.985 
4.058 4.069 4.079 4.090 
4.164 4.174 4.185 4.196 
4.270 4.281 4.291 4.302 
4.377 4.388 4.399 4.410 
4.486 4.497 4.507 4.518 
4.595 4.606 4.616 4.627 
4.704 4.715 4.726 4.737 
4.814 4.825 4.836 4.848 
4.925 4.936 4.947 4.959 
5.036 5.047 5.058 5.070 
5.148 5.160 5.171 5.182 
5.262 5.274 5.285 5.296 
5.3876 5.388 5.399 5.410 
5.490 5.502 5.5138 5.525 
5.606 5.617 5.629 5.641 
5.722 5.733 5.745 5.757 
5.838 5.850 5.861 5.873 
5.955 5.967 5.978 5.991 
6.073 6.085 6.097 6.109 
6.192 6.204 6.215 6.227 


TABLE III.—(Continued.) 


4-Ft. Weir. 

3 4 5 6 
-020 -023 .025 -028 
-048 .051 -054 -058 
-082 -086 -090 .094 
a .126 -130 135 
.166 171 L75 .180 
215 .220 -225 -230 
-2607 273 .278 -284 
324 -330 «3305 341 
-384 .390 .396 -402 
446 453 .459 -466 
512 -519 -526 2083 
.582 -589 .596 -603 
-654 .661 .668 -675 
127 -734 -142 -750 
.803 .811 .819 -827 
.882 .890 .898 -907 
-964 972 .980 -989 


1.047 1.056 1.064 1.073 
1.13838 1.142 1.150 1.159 
1.221 1.230 1.239 1.248 
1.311 1.320 1.329 1.339 
1.5038 1.512 1.521 1.532 
1.496 1.506 1.515 1.525 
1.592 1.602 1.611 1.621 
1.690 1.700 1.709 1.719 
1.789 1.799 1.809 1.819 
1.889 1.900 1.910 1.920 
1.992 2.003 2.013 2.023 
2.096 2.107 2.117 2.128 
2.202 2.213 2.223 2.234 
2.309 2.320 2.331 2.342 
2.418 2.429 2.240 2.451 
2.529 2.540 2.551 2.562 
2.641 2.652 2.663 2.675 
2.754 2.766 2.777 2.788 
2.868 2.880 2.891 2.903 
2.984 2.996 3.007 3.019 
3.101 3.118 3.125 3.137 
3.220 . 3.232 3.244 3.256 
3.341 3.353 3.365 3.377 
3.463 3.475 3.487 3,500 
8.586 3.599 3.611 3.623 
3.712 3.725 3.7387 3.750 
3.839 3.852 3.865 3.878 
3.968 3.981 8.993 4.006 
4.098 4.111 4. 

4.230 4.248 4.256 4,269 
4.362 4.375 4 


373 


5.548 
5.664 
5.780 
5.897 
6.014 
6.132 
6,251 
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Head Head 
in ft. 0 2 3 4 5 6 7 8 9 in ft. 0 1 2 3 4 5 6 7 8 Oo = 
49.. 4.455 4.468 4.482 4.495 4.509 4.522 4.535 4.549 4.562 4.576 77. .10.888 10.909 10.930 10.950 10.971 10.992 11.0138 11.084 11.054 11.075 — 
50.. 4.589 4.603 4616 4.630 4.6438 4.657 4.676 4.684 4.698 4.711 78. -11.096 AL117 ~ 11-5138". 11-159 11-1802911.200 11-227 11249 ties: 11.284 
.51.. 4.725 4.789 4.752 4.766 4.780 4.793 4.807 4.821 4.835 4.848 79.11.3805 11.326 11.347 11.368 11.389 11.410 11.481 11.452 11.473 11.494 
.52.. 4.862 4.876 4.890 4.903 4.917 4.931 4.945 4.959 4.972 4.986 -80..11.515 11.5386 11.557 11.578 11.599 11.620 11.642 11.663 11.684 11.705 
.53.. 5.000 5.014 5.028: 5.042 - 5.056 5.069 5.083 5.097 5.111 5.125 81. .11.726 11.747 11.769 11.790 11.811. 11.832 11.854 11.875 11.896 11.918 © 
254... S80 6-053 (bl6s “SA Site 5105 5.209 5.223 5.237 5.251 5.265 82..11.9389 11.960 11.982 12.003 12.025 12.046 12.067 12.089 12.110 12:19 
55.. 5.279 5.298 5.3807 5.3822 - 5.336 5.350 5.364 5.378 5.393 5.407 83..12.153 12.174 12.196 12.217 12.239 12.260 ° 12.281 12.303 12:324 © 12.345 
. 5.4 5.4385 5.450 5.464 5.478 5.492 5.507 5.521 5/53 5.507 -84..12.367 12.389 12.410 12.432 12.453 12.475 12.497 12.518 12.540 ~ 12.561 — 
. 5.564 5.578 5.598: 5.607 . 5.622 5.636 5.650 5.665 5.679 5.694 -85. .12.583 12.605 12.627 12.648 12.670 12.692 12.714 12.786 12.757 12.779 
OU 5.722 5.780 Su754" ~ 5.766 5.780 5.795 5.810 5.824 5.839 -86..12.801 12.823 12.845 12.866 12.888 12.910 12.932 12.954 12.975 12.997 
é 5.868 5.882 5.897 5.911 5.926 5.941 5.955 5.970 5.984 -87..13.019 13.041 13.063 13.085 18.107 13.128 13.150 13.172 13.194 © 13.216 
5 6.014 6.029 6.048 6.058 6.073 6.088 6.103 6.117 6.132 .88. -18.238 13.260 13.282° 13.304 13.326 13.348 ° 13.371° 13.3893 18.415 13.437 
6.160 6.175 6.189 6.204 6.219 6.234 6.249 6.263 6.278 89. -13.459 13.481 18.503° 13.525 13.547 13.569 13.592 13.614 13.636 13.658 — 
6.308 6.325. 6.338 . 6.353 6.368 6.383 6.398 6.4138 6.428 90. .13.680 13.702 13.725 13.747 13.769 13.791 13.814 138.836 13.858 13.881 
6.458 6.473 6.488 6.503 6.519 6.534 6.549 6.564 6.579 -91..13.903 13.925 13.948 13.970 18.992 14.014 14.037 14.059 14.081 14.014 
6.609 6.624 6.640 . 6.655 6.670 6.685 6.700 6.716 6.731 -92..14.126 14.148 14.171 14.193 14.216 14.288 14.261 14.283 14.306 14.398 
6.761 6.777. 6.792 . 6.807 6.822 6.838 6.853 6.868 6.884 -93. 14.351 14.373 14.396 14.418 14.441 14.463 14.486 14.508 14.531 14.553 — 
6.914 6.980 6.945 6.960 6.975 6.991 7.006 7.021 7.037 -94..14.576 14.599 14.621 14.644 14.666 14.689 14.712 14.784 14.757 14.779 
7.067 7.083 7.098 7.114 7,129 7.145 7.160 7.176 (Rie -95..14.802 14.825 14.847 14.870 14.8938. 14.915 14.988 14.961 14.984 15.006 
7.22% 7.288. %.253.. 7.269 7.284 7.3800 7.315 7.881 7.846 .96. -15.029 15.052 15.075 15.098 15.121 15.143 15.166 15.189 15.212 - 15.235 
7.378 7.3898 7.409 . 7.424 7.440 7.455 TATL 7.497 7.502 -97..15.258 15.281 15.304 15.327 15.850 15.373 15.896 15.419 15.442 15.465 
7.584 7.550. 7.565 7.581 7.597 7.613 7.629 7.644 7.660. -98..15.488 15.511 15.5384 15.557 15.580 15.603 15.626 15.649 15.672 15.695 — 
7.692 7.708. 7.724 . 7.740 7.755 reer 7.787 7.803 7.819 -99..15.718 15.741 15.764 15.787 15.811 15.884 15.857 15.880 15.904 . 15.927 — 
7.851 7.867. 7.883: “7.899 7.914 7.9380 7.946 7.962 7.978 1.00. .15.950 15.973 15.996 16.019 16.043 16.066 16.089 16.112 16.136 16.159 — 
8.010 8.026 8.042 8.058 8.074 8.090 8.106 8.122 8.138 1.01. .16.182 16.205 16.229 16.252 16.276 16.299 16.322 16.346 16.369 16.392 
8.170 8.186 8.202 8,218 8.234 8.251 8.267 8.283 8.299 1.02..16.416 16.4839 16.463 16.486 16.510 16.533 16.557 16.580 16.604 16.6297 — 
8.331 8.348 8.365 8.380 8.396 8.4138 8.429 8.445 8.462 1.03. .16.651 16.675 16.698 16.722 16.745 16.769 - 16.792 16.816 16.840 16.863 — 
8.494 8.511 8.527 8.543 8.559 8.576 8.592 8.608 8.625 1.04. .16.887 16.911 16.934 16.958 16.982 17.005 17.029. 17.053 17.077 17.100 & 
8.657 8.674 8.690 8.706 8.723 8.739 8.756 8.772 8.788 1.05. .17.124 17.148 17.171 17.195 17.219 17.242 17.266. 17.290 17814 eae 
8.821 8.839 8.854 8.871 8.887 8.904 8.920 8.937 8.953 1.06. .17.361 17.3886 17.409 17.482 17.456 17.479 17.503 17.527 17.551 17.574 a 
8.987 9.003 9.020 9.0836 9.053 9.070 9.086 9.108 9.119 1.07. .17.599 17.623 17.647 17.671 17.694 17.718 17.742 17.766 17.790 17.814 
9.153 9.169 9.186 9.202 9.219 9.236 9.252 9.269 9.285 1.08. .17.838 17.862 17.886 17.910 17.934 17.958 17.982 18.006 18.030 18.054 
9.319 9.386 9.352 9.369 9.386 9.4038 9.420 9.436 9.4538 1.09. .18.078 18.102 18.126 18.150 18.174 18.198 18.228 18.247 18.271 18/295 a4 
9.487 9.504 9.520 9.5388 9.554 9.571 9.588 9.605 9.622 1.10. .18.319 18.343 18.368 18.392 18.416 18.440 18.465 18.489 18.513 18.537 > 
9.656 9.673 9.690 9.707 9.723 9.740 9.757 9.774 9.791 1.11. .18.562 18.586 18.610 18.635 18.659 18.688 18.708 18.7382 18.756 18.781 ~ 
9.825 9.842 9.859 9.876 9.893 9.910 9.927 9.944 9.961 1.12. .18.805 18.829 18.854 18.878 18.903 18.927 18.951 18.976 19.000 19.025 — 
ESa ie 9.995 10.012 10.029 10.046 10.063 10.081 10.098 10.115 10.132 1.13. .19.049 19.073 19.098 19.122 19.147 19.171 19.196 19.220 19.245 19.969) 
.86..10.149 10.166 10.184 10.201 10.218 10.285 10.253 10.270 10.287 10.304 1.14. .19.294 19.818 19.3843 19.367 19.392 19.416 19.441 19.465 19.490 19.514 E : 
.87. .10.322 10.339 10.856 10.874 10.391 10.408 10.426 10.448 10.460 10.477 1.15. .19.589 19.564 19.588 19.613 19.637 19.662 19.687 19.711 19.736 19.760 © 
.88..10.495 10.512 10.580 10.547 10.563 10.581 10.599 10.616 10.633 10.651 1.16..19.785 19.810 19.835 19.859 19.884 19.909 19.934 19.959 19.983 20.008 ~ 
.89..10.668 10.685 10.703 10.719 10.737 10.754 10.771 10.789 10.806 10.824 1.17. ,20.033. 20.058 20.083 20.107 20.132 20.157 20.182 20.207 20.231 ~ 20/a59 4 
.90. .10.841 10.858 10.876 10.893 10.911 10.923 10.946 10.963 10.981 10.998 1.18. .20.281 20.306 20.331 20.356 20.381 20.405 20.480 20.455 20.480 20.505 ~ 
‘O14. 11.016 11.084 11051 12.069" T1086) SI 104 1 122 ATA S9S UO th 1.19. .20.530 20.555 20.580 20.605 20.630 20.655 20.680 20.705 20.730 20.755 — 
"92. 11.192 11.210 11.227 11.245 11.268 11.280 11.298 11.316 11.334 11.351 1.20. .20.780 20.805 20.830 20.855 20.880 20.905 20.981 20.956 20.981 21.006 
.93..11.369 11.387 11.404 11.422 11.440 11.457 11.475 11.4938 11.511 11.528 1.21. .21.031 21.056 21.081- 21.106 - 21.132 © 21.157: 21.182° 21-207 921.033 one 
.94, .11.546 11.564 11.582 11.600 11.617 11.635 11.653 11.671 11.689 11.707 1.22. .21.283 21.308 21.383 21.859 - 21.884 21.409 21.434 21.459 21.485 9 2i5i0em 
£95. 11.725 11:7438 11-762 T1779 E97 11 89418382" 11 850 11 S68 lt 886 1.23. .21.5385 21.560 21.585 21.611 21.687 21.663 21.687 21.713 21.738 21.7645 
.96. .11.904 11.922 11.940 11.958 11.976 11.994 12.012 12.030 12.048 12.066 1.24. .21.789 21.814 21.840: 21.865 21.891 21.916 21.941 21.967 21.992 22.017 © 
207. .12.084 12.102 12.120 12.188 12.156 12:74" 12,192" 125210) 125228) 912.246 1.25. .22.043 22.068 22.094 22.119 . 22.145 22.170 22.196 221201 29°047  93%070%— 
698. .12.264 12.282 12.300 12.318 12.3886 12.354 12.3872 . 12.391 12.409 12.427 z 
,99..12.445 12.463 12.482 12.500 12.518 12.586 12.554 12:572 12.591 12.608 TABLE III.—(Continued.) 2 


1.00. .12.627 12.645 12.663 12.682 12.700 12.718 12.736 12.754 12.773 12.791 


6-Ft. Weir. : 
TABLE III.—(Continued.) 3 4 5 6x 7 8 9 j 
5-Ft. Weir. 032 036 -089 -043 047 O51 054 — 
Head 072 O77 082 -087. .092 -096 101 : 
in ft. 0 1 2 3 +4 5 6 7 8 9 123 129 134 .140 -146 .152 Bye 
OLR OLe, 020 .023 026 .029 -032 036 ®)39 042 045 182 189 195 202, .208 .215 221 ; 
-02.. .048 052 .056 060 .064 -068 072 076 080 084 249 256 263 271 278 285 5292 
03.. .088 093 -098 102 -107 aa 4 117 122 126 A31 -322 330 388 346. 354 361 B69 
04.. .136 141 147 152 .158 .163 168 174 179 185 402 .410 418 427. 435 443 "452 — 
05.15 9.090. 196 .202 208 .214 .219 225 231 237 243 486 -495 .513 522 .530 539 
06.. .249 255 -262 268 275 -281 288 294 301 307 576 585 594 -604 -613 622 1632 ; 
[0% we OLe 321 -328 33 3842 -348 355 362 369 376 670 680 689 .699 709 “719 728 
.08.. .3883 8390 -398 405 418 -420 427 485 442 -450 769 -780 790 “800. 811 821 832 — 
.09..  .457 464 472 480 487 495 502 510 518 525 ¥ 
-10.. .584 542 -550 558 .566 DT4 583 591 599 607 
cL Ole: 624 -632 641 .649 .658 667 675 384 692 
TA eee Os 710 .718 727 -736 «745 754 762 T71 780 
aan sof (che) 798 -807 817 -826 .835 844 853 863 .872 
14.. .881 890 -900 909 -919 -928 938 947 957 966 
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"50, 850684 | 65.084 O5238 OL 783 ea 03.885 Chast Chase G2.544 62.508 
ea ben ane Gene cela rgd tree Saeed cn cat 62.593 
aa caren 65.333 orbs Uber ene cE anteneon. 63.089 
785 65.889 65.383 64.933 64.483 64.034 63.586 
65.885 65.434 64.983 64.533 64.084 
65.935 65.484 65.033 64.583 
65,985 65.534 65.083 
66.036 65.584 
66,086 
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Head Head 2 
in ft. 0O 1 2 3 4 5 6 7 8 9 in ft. 0O 1 2 3 
1.90. .66.136 66.186 66.237 66.287 66.337 66.388 66.458 66.488 66.539 66.589 1.18.. 41.567 41.619 41.671 41.723 
1.91. .66.639 66.689 66.740 66.790 66.841 66.891 66.941 66.992 67.042 67.093 1.19.. 42.087 . 42.189. 42.191 42.243 
1.92. 1671143 67.194 67.244 67.295 67.345 67.3896 67.447 67.497 67.548 67.598 120/' 42°608  42°660 42°713 42765 
1.93. .67.649 67.700 67.750 67.801 67.852 67.902 67.b03 68.008 68.055 68.100 1.21.. 43.182 43.184 43.287 438.289 
1.94. .68.156 68.207 68.257 68.308 68.359 68.409 68.460 68.511 68.562 68.612 1.22.. 43.657 43.710 48.762 43.815 
1.95. .68.663 68.714 68.765 68.815 638.866 68.917 68.968 69.019 69.069 69.120 1.23.. 44.184 44.287 44.290 44.343 
1.96. .69.171 69.222 69.273 69.324 69.375 69.426 69.477 69.528 69.579 69.630 1.24.. 44.7138 44.766 44.819 44.872 
1.97. .69.681 69.732 69.783 69.834 60.885 69.936 69.988 70.039 70.090 70.141 1.25.. 45.244 45.297 45.851 45.404 
1.98..70.192 70.243 70.294 70.346 70.897 70.448 70.499 70.550 70.602 70.653 1.26.. 45.778 45.8382 45.885 45.939 
1.99. .70.704 70.755 70.806 70.858 70.909 70.960 71.011 71.062 71.114 71.165 1.27.. 46.314 46.368 46.421 46.475 
2.00.04. 216 71.2672 T1819 FLO aL ea AT on ae loo Aa a Oo gc O20n nd dolls 1.28.: 46.851 46.905 46.959 47.013 
1.29.. 47.390 47.444 47.498 47.552 
TABLE III.—(Continued.) 1.30.. 47.932 47.986 48.041 48.095 
: 1.31.. 48.475 48.529 48.584 48.638 
10-Ft. Weir. 1.32.. 49,020 49.075 49.129 49.184 
2 3 4 5 6 7 8 9 1.33.. 49.566 49.621 49.675 49.730 
; 046 .053 059 .065 O71 .077 084 090 | 1.24.. 50.113 50.168 50.223 50.278 
50! “112 120 128 .136 1145 1153 1161 169 | 1.35.. 50.662 50.717 50.772 50.828 
‘0: 196 1205 ‘215 1224 1234 1243 1258 962 | 1.36.. 51.214 51.269 51.825 51.380 
: 1204 1304 .315 {326 1337 1348 1358 369 | 1.37.. 51.768 51.824 51.879 51.935 
‘ul “404 416 1428 .440 .452 1464 476 488 | 1.388.. 52.324 52.380 52.485 52.491 
1526 539 Daz 1564 “DIT 590 .603 1616 | 1.39.. 52.881 52.937 52.993 58.049 
1657 670 L684 .698 712 726 :739 753 | 1.40.. 53.440 53.496 53.552 53.608 
197 “S11 826 1841 ‘857 ‘871 “885 1900 | 1.41... 54.000 54.056 54.117 54.169 
‘us “946 ‘Y61 YTT 992 1.008 1.028 1.039 1.054 | 1.42.. 54.563 54.619 54.676 54.732 
: 15108 «4.119. 51186) 4152 168 «1185.7 NOL 1217 | 1.438.. 55.128 § 551185 = 55.241) 55.208) 
1268) cL285i5 18028819) aedo8t ee depo te eles ‘388 | 1.44.. 55.694 55.751 55.808 55.864 
sib 1.441 1.498 1476 1.494 1.512 1580 1.547 °° 1:565 | 1.45.. 56.262 56.819. 56.376. 56.438 
ae 1.620 1.688 1.657 1.675 1.694 1.712 1.731 1.749 | 1.46.. 56.881 56.888 56.945. 57.008 
: 1.806 1.826 1.845 1.864 1.883  1.902,° 10922 1941 || 1.47.. 57:403 57.460 57.518 57.575 
“i 2.000 2.019 2.039 2.059 2.079 2.699 2.118 2.138 | 1.48.. 57.976 58.033 58.091. 58.148 
: 2.198 2.219 2.239 21959 2.279 © 2.299 2.320 | 2.340 i] 1.49.. 58.550 58.608 58.665. 58.723 
: 2.402 2.423 2.444 2.464 2485 2.506 2.527 ° 2.548 | 1.50.. 59.127 59.185 59.248 59.300 
Sik 2612 2.683 2.655 2.676 2.698 2.719 2.741 2.762 | 1.51.. 59.705 59.763 59.821 59.879 
ar 21825 2.850 2.872 2.894 2.916 2.938 2.960 2.982 | 1.52.. 60.285 60.343 60.401 60.459 
$ 3.049 3.071 3.094 3.116 3.1839 3.161 3.184 3.206 | 1.53.. 60.866 60.924 60.983 61.041 
¢ 3.275 3.298 3.821 3.344 3.367 3.390 3.413 3.436 | 1.54.. 61.449 61.507 61.566. 61.624 
2) 3.506 3.580 8.504 31.577 8.601 3.625 3.649 3.672 | 1.55.. 62.034 62.093 62.151 62.210 
2: 3.745 3.769 3.793 3.817 3.842 3.866 3.890 3.915 | 1.56.. 62.621 62.680 62.739 62.798 
5 3.988 4.013 4.088 4.062 4.087 4112 4137 4.161 | 1.57.. 63.210 63.269 63.328 63.387 
+28 4.236 4.261 4.286 4.311 4.3837 4.362 4.387 4.411 | 1.58.. 68.800 63.859 63.918 63.978 
» 4.488 4.518 4.589 4.564 4590 4.615 4.641 4.466 | 1.59.. 64.392 ° 64.451 64.511 64.570 
i 4.744 4.770 4.796 4.892 4.848 4.874 4.900 4.926 | 1.60.. 64.985 65.044 65.104 65.163 
23 5.005 5.0831 5.058 5.084 5.110 5.187 5.163 5.190 | 1.61.. 65.579 65.639 65.698 65.758 
"De 5.269 5.296 5.823 5.349 5.376 5.403 5.480 5.456 | 1.62.. 66.175 66.2385 66.294 66.304 
3 5.037 5.564 5.591 5.618 5.645 5.672 5.699 5.726 | 1.63.. 66.772 66.832 66.892 66.952 
‘ 5.808 5 5.890 5.917 5.945 5.972 6.000 | 1.64.. 67.871 67.431 67.491 67.551 
By 6.083 6.166 6.194 6222 6249 6.277 | 1.65.. 67.971 68.031 68.091 68.152 
13 6.361 6.445 6.474 6.502 6.580 6.558 | 1.66.. 68.573 68.638 68.694 68.754 
es 6.643 6.729 6.758 6.786 6.815 6.843 | 1.67.. 69.178 69.239 69.299 69.860 
3 6.930 7.017 7.047 7.076 7.105 7.134 | 1.68.. 69.785 69.846 69.907 69.967 
es 7.222 7.310 | 7.389 ° 7.369 7.3898°° 7.428 | 1.69:. 70.398 70.454 70.515 | 70.578 
$ 7.517 7.606 | 7.636 > T666> “76957 7.7251 | 1.705, T1002) T106B ‘W124 ~ 7aL485 
BS 7.815 7.906 7.936 7.966 7.996 8.027 | 1.71.. 71.613 71.674 1.735 71.797 
3S 8.118 8.209 8.240 ° 8.270. ‘8.301 8.381 | 1.72... 72.225 72.286 72.348 72.409 
; 8.424 8.516 8.547 §578° 8.609 8.640 | 1.73.. 72.838 72.899 72.961 73.022 
é 8.734 8.8298 8.859 8.891 8.922 8.953 | 1.74.. 73.458 73.515 73.576 73.638 
As 9.049 9.145 9.177 9.209 9.241 9.273 | 1.75.. 74.069 74.181 74.1938 74.254 
A 9.370 9.467 9.499 9.532 9.564 9.597 | 1.76.. 74.687 74.749 74.811 74.873 
: 9.695 9.794 91828 9.861 9.804 9.927 | 1.77.. 75.206 75.368 75.430 75.492 
At 10.026 10.126 10.159 10.192 10.226 10.259 | 1.78.. 75.927 75.989 76.052 76.114 
: 10.359 10.459 10.493 10.526 10.560 10.593 | 1.79.. 76.550 76.612 76.675 76.737 
: 10.694 10.795 10.829 10.863 10.897 10.930 | 1.80.. 77.174 77.236 77.299 77.361 
; 11.032 11.183 11.167 11.201 11.235 11.269 | 1.81.. 77.799 77.862 77.924 7.987 
4g 11.371 11.474 11.508 11.542 11.577 11.611 | 1.82.. 78.426 78.489 78.552 78.615 
5 11.714 11.818 11.853 11.887 11.922 11.956 | 1.83.. 79.055 79.118 79.181 79.244 
15 12.061 42.166 12.201 12.236 12.271 12.306 | 1.84.. 79.685 79.748 79.811 79.874 
a 12.412 12.517 12.553 12.588 12.623 12.659 | 1.85.. 80.316 980.379 80.443 80.506 
t 12.766 12.873 12.909 12.945 12.980 13.016 | 1.86.. 80.949 81.012 81.076. 81.139 
u 13.125 13.233 18.270 18.806 13.342 18.379 | 1-87.. 81.588 81.647 81.710 981.774 
“i 13.488 13.598 13.635 13.672 13.709 13.745 | 1.88.. 82.219 82.283 82.346 82.410 
u 13.856 43.967 14.004 14.041 14.078 14.115 | 1.89.. 82.856 82.920 82.984 983.047 
2 14,227 14.3389 14.376 14.414 14.451 14.489 | 1.90.. 83.494 83.558 83.622 83.686 
a 14.602 14.715 14.753 14.791 14.828 14.866 | 1.91.. 84.134 84.198 84.262 84.326 
“5S 14.980 15.094 15.183 15.171 15.209 15.247 | 1.92.. 84.775 84.839 84.904 84.968 
6 15.362 15.477 15.515 15.554 15.592 15.631 | 1.93.. 85.418 85.482 985.547 85.611 
6 15.746 15.862 15.901 15.940 15.979 16.017 | 1.94.. 86.068 86.128 86.192 86.207 
6 16.134 16.251 16.290 16.329 16.368 16.407 | 1.95.. 86.709 86.774 86.838 86.903 
6: 16.524 16.642 16/681 16.720 16.760 16.799 | 1.96.. 87.356 87.421 871486 87.550 
6 16.917 17.035 17.074 17.114 17.158. 17.193 | 1.97.. 88.004 88.069 88.134 86.199 
6 17.311 17.480 17.470 17.509 17.549 17.588 | 1.98.. 88.654 88.719 88.784 88.849 
‘6 17.707 17.826 17.866 17.906 17.946 17.985 | 1.99.. §9.305 89.370 89.435 89.501 
6 18.105 18.224 (18.264 18.304 18.348 18.383 | 2.00.. 89.957 90.022 90.088 90.153 
6 18.503 18.623 ‘18.663 18.703 18.743 18.783 | 2.01.. 90.611 90.676 90.742. 90.807 
6 18.904 19.024 19.065 19.105 19.145 19.186 | 2:02.: 91.266 91.382 91.397 91.463 
19.307 19.428 19.469 19.509 19.550 19.590 | 2.03.. 91.922 91.988 92.054 92.119 
7 19.713 19.835 19.876 19.917 19.957 19.998 | 2.04.. 92.580 92.646 92.712 92.778 
ay 20.121 20.244 20.285 20.326 20.367 20.408 | 2/05.. 93.240 93.806 93.372 93.488 
f 20.532 20.656 20.697 20.738 20.779 20.820 | 2'06.. 93.901 93.967 94.033 94.100 
: 20.945 21.070 21.112 21.153 21.195. 21.236 | 2.07.. 94.563 94.629 94.696 94.762 
f 21.362 21.488 21.530 21.572 21.614. 21.656 | 2108... 95.226 95.292 95.359 95.425 
g 21.783 21.910 21.952 21.995 22.037 22.080 | 2.09.. 95.891 95.958 96.024 96.091 
5 22.207 22.885 22.378 22.421 22.464 22.506 | 2.10.. 96.557 96.624 96.690 96.757 
; 22.685 22°764 22.807 22.850 22.898 22.936 | 2111.. 97.224 97.291 97.858 97.425 
: 23.066 23.195 23.239 23.282 23.325 23.369. | 2:12.: 97.898 97.960 98.027 98.094 
5 23.499 23.629 23.672 23.715 23.759 23.803 | 2:13.. 98.563 98.630 98.697 98.764 
: 93.933 24.064 24.108 24.152 24.196 24.239 | 3114.. 99.234 99.301 99.368 99.436 
z 24.371 24.503 24.547 24.561 24.685 24679 1 915.) 99.906 99.973 100.041 100.108 
8 24.811 24.944 24.988 25.032 25.077 25.121 | 9'16..100.579 100.646 100.714 100.781 
. 20.204 25.387 25.482 25.476 25.521 25.565 | 2.47..101.254 101.322 101.389 101.457 
S 25.699 25.833 25.878 25.923 25.967 26.012 | 2'18..101.931 101.999 102.067 102.134 
-86. 26.14% 26.282 26.327 26.372 26.417 26.462 | 2.19. .102.609 102.677 102.745 102.813 
A 5 08 26.733 26.779 26.824 26.869 26.915 | 2190, 1103.288 103.356 103.424 103.492 
“38. 27.091 27.187 27.233 27.278 27.3824 27.369 | 2.21. .103.968 104.036 104.104 104.172 
-89. 27.507 27.644 27.689 | 27.736 27.781 27.827 | 9.99. .104.649 104.717 104.786 104.854 
-90. 27.965 28.103 28.149 ' 28.195 28.241 28.287 | 9.93. 105.332 105.400 105.469 105.537 
91. 28.425 28.563 28.610 28.656 28.702 28.748 | 2.24. .106.016 106.085 106.153 106.222 
92. 8.887 29.026 29.072 29.119 29.165 29.212 | 9'95°'106.702 106.771 106.889 106.908 : 
93. 29.551 29.491 29.538 29.585 29.632 29.678 | 2'96..107.888 107.457 107.526 107.594 c 
94. 29.819 29.959 30.006 30.053 30.099 30.146 | 2.97. .108.076 108.145 108.214 108.283 : 
95. 30.287 30.428 30.475 30.522 30.569 30.616 | 2:98. 108.765 108.834 108.903 108.972 : 
96. 30.757 30.899 30.946 30.998 31.041 381.088 | 9199. 1109.455 109.524 109.598 109.662 : 
97. 81.230 31.872 31.419 31.467 31.514 31.562 | 9°30/ 110.146 110.215 110.284 110.354 % 
91 31.704 31.847 31.895 31.942 31.990 32.037 | 2131. '110.838 110.907 110.977 111.046 : as 111/393 
§ L 32.181 32.324 39.872 32.490 32.467 32.515 | 9°39°'111.532 111.601 111.671 111.740 111.810 111.879 111.949 119.018 112°088 112.157 
1.00... 32.611 82.659 32.803 32.851 32.899 32.947 32.995 | 2.33. .112.297 112.297 112.366 112.486 112.505 112.575 112.645 112.714 112/784 119.853 
1/Ofen 33.091 33.140 33.284 33.383 33.881 33.429. 33.478 | 9°34. 1112/9293 112/993 113.662 113.132 313.202 113.271 113,341 113.411 113/481 113.550 
1,02. 33.575 33.623 33.758 33.818 33.866 33.916 33.963 | 9.35. .113.620 113.690 113.760 118.830 113.900 113.969 114.039 114.109 114.179 114.249 
1.03. 34.061 34.110 34.256 34.505 34.354 34.403. 34.452 | 9°96. 114.319 114.889 114.459 314.529 114.599 114.669 114.739 114.809 114.879 114.949 
1.04. 34.550 34.600 34.748 34.797 34.847 34.806 34.945 | 9'97/1115.019 115.089 115.159 115.229 315.299 115.369 115.440 115.510 115.580 115 
1.05... 35.044 35.094 35.242 35.202 35.341 35.391 35.440 | 939° '115.720 115.790 115.861 115.931 116.001 116.071 116.142 116.212 116.282 116.253 
1.06. . 35.589 35.589 35.737 35.787 35.836 35.886 35.935 | 9'39' 1116422 116.492 116.563 116.633 116.703 116.773 116.844 116.914 116°984 117.050 
1.07.. 36.035 36.084 36.233 36.283 36.333 36.383 36.432 | 9.40..117.125 117.195 117.266 117.336 117.407 117.477 117.547 117.618 117.688 117.759 
1.08. . 36.532 36.582 36.731 36.781 36.831 36.881. 36.931 ] 2.41. 117.829 117-900 117.970 118.041 118.111 118.182 118.953 118.393 118'304° 118.464 
1.09. 37.031 37.081 37.232 37.282 37.832 37.882 37.432 | 9:42. .118.535 118.606 118.676 118.747 118.818 118.888 118.959 119.030 119.101 119.171 
1.10. 37.583 37.584 37.7384 . 37.784 87.835 37.885° 37.936 | 2.43. .119.242 119.3138 119.384 °119.454 119.525 119.596 119.667 119.738 119.808 119.879 
ia lile 38.086 38.087 38.238 38.289 38.339 38.390 28.440 | 9144. '119.950 120.021 120.092 120.163 120.234 120.804 120.3875 120.446 120:517 120.588 
11 38.542 38.592 38.744 38.796 38.847 38.898 88.948 | 9'45_1120.659 120.780 120.801 120.872 120.943 121.014. 121.085 121.156 121:297° 121.298 
1.18. 29.049 39.100 39.253 39.804 39.355 39.406 39.457 | 2146..121.269 121.440 121.511 121.582 121.653 121.724. 121.796 121.867 121,988 122,009 
1.14. 39.559 39.610 39.763 39.815 39.866 39.917 39.968 | 2.47. .122.080 122.151 122:222 122.294 122.365 122.486 122.507 122.578 122:650 122.721 
1.15. 40.070 40.122 40.276 40.827 40.379 40.430. 40.482 | 9.48. °199:792 122.863 122.935 123.006 123.077 123.148 193.290 123.991 193362 123.4 
1.16. 40.585 40.636 40.791 40.843 40.894 40.946 40.977 | 9:49. 1193:505 123.576 123.648 123.719 123.791 123.862 193.934 124.005 124.077 124.148 
117. 41.101 41.158 41,308 41.360 41.412 41.463. 41.515 | 9750, /124.220 124.202 124.363 124.485 124.506 124.578 124.650 124.721 124.798 124. 
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THE JERSEY CITY WATER CONTRACT has been 
awarded to the East Jersey Water Co. by the Board of 

Street and Water Commissioners. The Board of Fi- 

nance must concur in the award and the Mayor must 
approve it, after which it must be executed and signed. 
_ The accepted proposal is for a gravity supply from the 
_ Rockaway River, to be delivered at the present high 
service reservoirs in Jersey City, 210 ft. above the tide, 
through a single pipe line with a daily carrying ca- 
pacity of 50,009,000 gallons. Storage will be provided 
to ensure a daily supply of 35,000,000 gallons at the 
start, with an increase at any time to 50,000,000 gal- 
loas, on three years’ notice from the city. The city 
agrees to take at least 20,000,000 gallons of water per 
day, and 30,000,000 gallons in case it orders the works 
increased to a capacity of 50,000,000 gallons. The prices 
by the million gallons, are $35 for the first 20,000,000; 
$36 for all between 20,000,000 and 30,000,000; $35 for 
between 30,000,000 and 40,000,000; and $384 for be- 
tween 40,000,000 and 50,000,000 gallons. This curious 
sliding scale, with its upward and downward turn, re- 
sults in an average price of $35 per 1,000,000 gallons 
when the full contract quantity is reached, and makes 
the average cost for all water between 20,000,000 and 
40,000,000 gallons per day greater than the first 20,000,- 
000 gallons. The city has the option of buying the plant 
at the end of 5, 10 or 15 years for $6,990,000. The other 
bids, submitted both by the East Jersey Water Co. and its 
only competitor, the Rockaway & Hudson Water Co., 
were given in our issue of Aug. 27, 1896. Legal pro- 
ceedings to upset the award are already promised, in 
case the other authorities concur with the Street and 
Water Commissioners. Editorial comment on this sub- 
ject is made elsewhere in this issue. 
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THE NEW DRIVEN WELL WATER SUPPLY for 
Brooklyn is’ said to fall short by about 2,000,000 or 
3,000,000 gallons of the 25,000,000 gallons called for by 
the contract with Edwards, Monohan, Miller & Edwards, 
‘No official information is at hand. All possible capital 
is being made of the above report by those who wish 
the city to take steps to secure water outside of Long 
Island. Some of the expressions of opinion are doubtless 
due to real concern for the city, but others bear the 
stamp of the ceaseless agitation of some months past, 
in the apparent interest of private parties who wish to 
sell the city distant water or water rights. 
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THE DU BOIS, PA., RESERVOIR, now under con- 
struction for. the water supply of that town, is located 
on the Juniata River, very close to the limits of the water- 
shed. The reservoir is made by building an earth and 
rock-faced dam, 150 ft. long, across a ravine, the reser- 
voir covering about one acre and having a capacity of 
3,000,000 gallons. But to obtain more water than the 
Juniata at this point affords, a tunnel is being driven 
1,542 ft. through the dividing ridge to the streams head- 
ing on the other side. In this manner water will be ob- 
4 tained from the upper Juniata Narrows Creek and by 
_ Wolf Creek. The engineer is Mr. H. S. McMinn, and the 
reservoir is being built by Mr. John E. Du Bois, who 

owns all the land covered by this watershed. 


THE REMOVAL OF SNOW from the streets of New 
York during this winter will probably be done by Mr. 
G. M. Furman, of 1 Broadway, Col. Geo. E. Waring, Jr., 
M. Inst. C. E., having recommended the award of the 
contract to Mr. Furman. The price will be 42 cts. per 
cu. yd., against 56 cts. paid last year. 

= ea 

THE ANNUAL TRACK INSPECTION on the Columbus, 
Hocking Valley & Toledo Ry., shows that the general 
average condition of the track has advanced from an 
average marking of 78.2% to 80.4%. The report issued to 
the supervisors, foremen and section men _ states that 
there has been a marked improvement in the condition 
of switches and frogs, and the leads connecting them, but 
that there is a tendency to neglect the condition of the 
sidings. The premiums are awarded for the greatest 
improvement resulting from the labors of trackmen 
during the year. The company is responsible\for the 
quantity and quality of materials furnished, and those 
who have made the best use of such materials are enti- 
tled to the most credit. The report is issued by Mr. F. 
B. Sheldon, Chief Engineer, and Mr. Wm. Michel, En- 
gineer of Maintenance of Way. 


ee 


A DOUBLE DECK TUNNEL is the project of the 
Metropolitan District Ry., of London, for facilitating 
traffic on its underground line in that city. The present 
underground line has a double track, and it is proposed to 
build two single track tunnels at some distance below 
this line, to be used for express trains, there being only 
one station between the terminus and the point where 
the low-level line will rise to the grade of the existing 
line. 


THE BOSTON TERMINAL CO. is making good prog- 
ress with the acquisition of land and the preparation of 
plans for its great terminal station at Summer St. and 
Atlantic Ave., Boston, Mass. The station and yards will 
occupy about 40 acres, and 30 acres have already been pur- 
chased and paid for. This station will take the place of 
the present Park Square and Kneeland St. terminals of 
the M--, York, New Haven & Hartford R. R., and the 
Kneeland St. terminal of the Boston & Albany R. R. 
Special attention is being given to secure a prompt and 
easy handling of the very heavy suburban trafic. Mr. 
Geo. B. Francis, M. Am. Soc. ©. E., is the engineer. 

ie eA 

A RAILWAY TERMINAL on a large scale at Washing- 
ton, D. C., is proposed for the joint use of the Pennsyl- 
vania R. R., Chesapeake & Ohio Ry. and Southern Ry. 
The plans will include a large union station with de- 


‘ pressed approaches, and extensive freight yards. 


nal 


PLANS FOR RAILWAY TERMINALS at Christiania, 
Norway, are invited by the government, and prizes of 
$2,500, $1,000, $500 and $250 are offered for the be® 
plans submitted in competition. Further information 
may be obtained on application to the Railway Office of 
the Department of Public Works, 6 Victoria Terrace, 
Christiania, Norway. Plans must be sent in by March 
31, 1897. 


> 

100-LB. RAILS are being used quite extensively on 
the Chesapeake & Ohio Ry. With a recent order of 1,000 
tons of these rails, now being laid, this company will 
have 45 miles of track laid with 100-)b. rails, all on the 
Huntington Division. About 1,800 tons of these rails are 
in lengths of 60 ft. 

oe 5 SRS eee 

A DOUBLE-END TANK LOCOMOTIVE has been built 
by the Brooks Locomotive Works, Dunkirk, N. Ya,” for 
service in Japan. It is for a gage of 3 ft. 6 ins., and 
has six driving wheels and leading and trailing pony 
trucks. The tanks are at each side of the boiler, and 
there is a completely enclosed cab and a rear coal bunker. 
The leading dimensions are as follows: 


Driving wheels, diameter........... ae hair ay steps rate 4 ft. 0 ins. 
CYLNGerg ss tt weve eae eee ec doo ck ce 15 x 22 ins. 
MOV GIA MAS COD iis crak es Sek wiers icra so ecoidione 4 ft. 6 ins. 
BAPGROR) ae ssa-3.00,) APN ales elp ns 5 %o.0.\ 6 ft. 6 ins. x 2 ft. 5 ins. 
LOATH Se BUTIBCE TUDOR sche ariclelcransin eis aiesisia ccc dee 895 sq. ft. 

a a UGHOV aide recs ssi > cers hase OO 
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THE MOST SERIOUS RAILWAY ACCIDENT Of the 
week was a head collision Dec. 7 on the Baltimore & 
Ohio Southwestern Ry. at Sodamsville, O. An inspection 
train carrying officers of the road ran into an accommo- 
dation train, three persons being killed and eight in- 
jured. The accident is said to have been caused by a 
misunderstanding of orders on the part of the crew of 
the special train.——A freight train on the Gulf, Colorado 
& Santa Fe R. R. ran into an open switch at a gravel pit 
near Justin, Ind. Ter., Dec. 4. Three men were killed. 


———— 


A COAL YARD FIRE occurred Dec. 1 at the Charles- 
town yards of the Boston & Maine R. R., and the coaling 
station and about 10,000 tons of coal were destroyed. A 
fire had been smouldering. in the coal pile for some days, 
and the men had been at work trying to reach it, but 
it broke out suddenly, and it was then too late for the 
fire department to do much good. Traffic was blocked 
for several hours. 


_ lowing positions: 


ANOTHER SERIOUS FLOOD in the Pacific northwest 
has again caused extensive damage to railways and se- 
rious interference with traffic. In Washington the greatest 
damage has been done, bridges and banks having been 
washed out on the Great Northern Ry. and Northern 
Pacific R. R.——Severe floods have been caused near 
Chippewa Falls, Wis., by a heavy jam of ice and logs 
in the. river. 

GOVERNMENT AID TO RAILWAYS in Canada has 
been pretty expensive, according to the ‘‘Canadian Maga- 
zine.”’ On June 30, 1895, there were 16,091 miles of 
track laid in Canada, and the Dominion Government has 
contributed to this at the rate of $9,369 per mile con- 
structed, the Provincial Government at the rate of $1,847 
and the municipalities at the rate of $81 per mile. That 
is, for the net result of 16,091 miles, Canada has con- 
tributed about $195,000,000. In Cape Colony the proportion 
of net revenue to capital cost of railways is 5.75%; in India, 
4.96%; in South Australia, 3.18%: in New South Wales, 
3.46%; in New Zealand, 2.73%; in Queensland, 2.13%, 
and in Canada, 1.57%. In only one British colony is the 
proportion lower than in Canada, and that is Tasmania. 
The ‘‘Magazine’’ thinks that this seems to indicate that 
Canada is building railways too fast. 

> 

ELECTRIC TRACTION is contemplated for the subur- 
ban and branch lines of the New York, New Haven & 
Hartford R. R. According to a published statement by 
Mr. C. F. Clark, the President, the general policy of 
the road relative to the introduction of electricity as a 
motive power may be given as follows: Electricity as a 
motive power is foreshadowed in the last annual state- 
ment of the road. On the South Shore branch of the Old 
Colony system, the current has been successfully and 
economically conveyed in a third rail, insulated upon 
wooden blocks in the center of each track. The results 
have surprised experts, and it is now probable that a 
third rail will be laid at various points upon the com- 
pany’s property during the year to come. Short branches 
to the centers of business and population may then be 
constructed from the company’s lines, 
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AN ELECTRIC RACK-RAILWAY to the top of the 
Jungfrau, in Switzerland, is proposed. The line would be 
7% miles long, starting at Scheidegg, and of this distance 
about 6 miles would be in tunnel. Grades of 25% are 
proposed and on the Higer, the Mouch and other points 
will be stations selected with regard to scenic features. 
The maximum speed on grades of 15% and more will be 
5 miles per hour, and 5 to 6 miles on other parts. At 
the foot of the main peak of the Jungfrau an inclined 
elevator shaft would be operated by electricity, with a 
lift of 380 ft., leading to the very summit. The esti- 
mated cost is $2,000,000, and the project is the outcome of 
the engineering and financial success of the Mont Saleve 
electric road, near Geneva. The cars would be lighted and 
heated by electricity, the latter provision being especially 
necessary as the average temperature in the tunnel is es- 
timated at 2° to 3° below zero C., to the Mouch, and at 
from 6° to 10° below from that point to the Jungfrau. 

22s eet ees 

THE ERIE CANAL SEASON OF 1896 lasted seven 
months. The Collector of the Port of Buffalo says that 
while the showing of traffic is decidedly superior to that 
of 1895, it can not be said to be satisfactory. The ship- 
ments of grain from Buffalo aggregated 35,868,966 bush- 
els, an increase of nearly 16,000,000 over the preceding 
year, but nearly 13,000,000 bushels less than the record 
for 1894. But the grain receipts by the lake at Buffalo 
for this season are the largest on record, aggregating 
154,338,921 bushels, for 1896, exceeding the receipts of 
1895 by 51,000,000 and those of 1894 by 57,500,000 bush-- 
els. The previous largest record was 182,808,234 bushels 
in 1893. i 
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A NEW SYSTEM OF VENTILATION has been put 
in use in the U. S. Senate chamber at Washington, de- 
signved by Prof. S. H. Woodridge, of the Massachusetts 
Institute of Technology. The benches in the visitors’ 
gallery have been removed and theater chairs, with fold- 
ing seats, substituted. The legs of the chairs are hollow, 
with perforated sides, and the fresh air for ventilation is 
distributed through the perforations. The air is furnished 
by a fan driven by an electric motor, and in warm weather 
it is first cooled to 60° by an ammonia refrigerating ap- 
paratus, depositing its moisture, and is then dried and 
heated to 70° or 75° by passing over hot water pipes. 
In cold weather the refrigerating apparatus is omitted 
and the air is warmed to the desired temperature, 


CIVIL SERVICE EXAMINATIONS will be held by the 
New York Civil Service Commission as follows: Dec. 17, 
building inspectors of masonry; Dec. 18, inspectors of 
pier building. Particulars may be obtained from Mr. S. 
William Briscoe, secretary to the commission, New 
Criminal Court Building. The Civil Service Commission 
of Brooklyn, N. Y., is receiving applications for the fol- 
Expert civil engineer, chief examiner 
of plans, expert for steel and iron construction, engineer 
of sewage purification, superintendent of sewer and water 
pumping station, inspector of construction of buildings, 
and inspector of sewers. 
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MASONRY VIADUCT OVER KINNICKINNICK CREEK ; 
CHESAPEAKE & OHIO RY. 


The accompanying illustration shows part of a 
five-arch masonry railway viaduct built over the 
Kinnickinnick Creek on the line of the Chesa- 
peake & Ohio Ry., in southeastern Kentucky. 
This bridge was originally built, in 1856, under the 
direction of Col. Childs, for the Maysville & Big 
Sandy Ry. Co. The builder was a Cincinnati con- 
tractor, who also constructed the arch culvert 
over Briary Creek, at Quincy. The railway com- 
pany failed when the bridge was only partially 
completed, the arches being sprung and the span- 
drel filling in place. As the work was not in a 
condition to stand the weather, Col. Childs, at his 
own expense, put on enough of the upper courses 
to preserve the masonry, and the bridge stood in 
this condition for a number of years. The country 
people in the neighborhood, sometime in the 
“60’s,” built a wooden approach at each end of the 
viaduct and used the structure as a highway 
bridge. In 1886 the Chesapeake & Ohio Ry. ex- 


Kinnickinnick Creeek, Ky., 
Chesapeake & Ohio Ry. 


Masonry Viaduct Over 


tended its line to Cincinnati, under Col. Childs 
as Chief Engineer, and buying out the old charter 
this company completed the bridge. { 

The viaduct has five full-center arches of about 
50-ft. span each, with a width of 8 ft. at the piers, 
and racked out to a finished width of 12 ft. above 
by means of projecting courses. The bridge car- 
ries a single line of rails with inside iron guard 
rails. The work is in excellent condition, without 
a crack in the masonry or a spawled joint and is 
a fitting monument to the skill of the designer 
and to the honest work of the contractor. 

It is worth noting that the failure of the rail- 
way company of 1856 to pay fur this masonry 
caused the financial ruin of this honest contractor. 
The Chesapeake & Ohio Ry. Co., after coming inta 
possession, 30. years after, sought out the widow 
of this man and paid in full this old debt. For the 
view and the interesting notes accompanying it 
we are indebted to Mr. S. P. Baird, of Portsmouth, 
Ohio. 


ee 
-THE LATEST AMERICAN BATTLESHIPS. 


(With inset.) 


At the recent fourth annual meeting of the So- 
ciety of Naval Architects and Marine Engineers 


Mr. Philip Hichborn, Chief Constructor, U. S. N., 


described the special features of the ‘‘Alabama’’ 
class, the most recently designed of the battle- 
ships of our new navy. These features are 
briefly set forth as follows: 

The shallowness of our harbors is one of the 
first and chief difficulties met with by our naval 
architects; imposing as it does limitations and re- 
strictions which greatly complicate the general de- 
sign where so many other elements have to be con- 
sidered. But the success attained in this direction 
is quite satisfactory, and in these new battleships 
the draft is only 23 ft. 6 ins. at their normal dis- 
placement, with all outfits and two-thirds supply 
of stores, ammunition, etc., on board, and 800 tons 
of coal in the bunkers. 

The freeboard forward is increased, as contrib- 
uting not only to the sea-going qualities of the 
vessel, but as also giving additional berthing space 
in the forecastle deck provided, and this increase 
in height lifts the axis of the forward turret guns 
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and enables them to be worked in almost any 
weather. In the matter of speed, our designers 
believe that it is not desirable, in battleships, to 
sacrifice other and essential qualities to obtain the 
high speed aimed at in some foreign navies. The 
highest speed heretofore adopted in fleet tactics 
with these vessels does not exceed 12 knots; while 
the “Alabama”’ class is designed for 16 knots, thus 
still greatly exceeding the speed called for in the 
actual operations of war. On the other hand, the 
contract speed required in our new ships must be 
steadily maintained for four hours, and is nota 
mere measured mile record such as is demanded 
for foreign ships. 

The framing of the new battleships differs 
slightly from that in vogue in other vessels of this 
class in our navy. The main frames are con- 
tinuous from the keel to the armor shelf, and 
again from the armor shelf to the deck. The 
longitudinals are, of course, continuous, their 
lower edges being scored over the main frame 
angles and the lower angles of the longitudinals 
being worked intercostally. The upper angles of 
the longitudinals, however, are continuous while 
the reverse bars are worked intercostally. Be- 
tween the frame angles and the reverse bars are 
worked bracket-plates of uniform width, flanged 
at one end so as to connect with the longitudinals, 
and also flanged at the other end to give local 
stiffness. In this manner great rigidity is given 
to the floors, and there is less liability to damage 
in grounding or in docking. The flanged floor 
plate provides greater strength with less weight. 
Docking keels are provided, and the bilge keels 
are narrowed down to nothing as they approach 
the midship section, thus forming no obstruc- 
tion in passing the gateway of the dry docks. 
The continuous bilge keel would be preferred for 
increased resistance to rolling and diminished re- 
sistance to progress through the water; but dry- 
docks impose limitations in this direction, and lhe 
plan adopted is a compromise. 

In the arrangement of coal-bunkers especial care 
has been taken to provide easy storage and acces- 
sibility for firing, while affording good protection 
for the boilers. A distinct departure is made in 
setting the boilers athwartships instead of fore 
and aft, as in former practice. The advantages 
of the new arrangement are the increased and 
excellent facilities for firing and easy communi- 
eation between the fire-rooms. 

The hull is protected against injury at the water 
line by heavy tapering armor of a maximum 
thickness of 1614 ins., extending from 3 ft. 6 ins. 
above to 4 ft. below the normal Ilcad water-line. 
The maximum thickness covers the entire length 
of the engine and boiler spaces; from the forward 
cross coal-bunker bulkhead the thickness is grad- 
ually reduced to 4 ins., and this thickness is maii- 
tained to the bow. At the top of the armor belt, 
and covering the engine and boiler spaces, is a 
flat protective deck, 2% ins. thick, worked in three 
layers and extending from side to side of the 
ship. This deck is tap-riveted to the upper edge 
of the side armor. Forward of the machinery 
space, however, the protective deck is turned down 
to the armor shelf level, so that any projectile 
passing through the vertical armor would have 
to encounter a sloping deck 3 ins. thick. Aft of 


Vol. XXXVI. No. 24 


similar manner, except that this deck is 4 ins. 
thick to better protect the steering gear. ‘Where 
this protective deck is inclined at the sides, coffer- 


dams are provided, 3 ft. wide, and extending to 


the top of the armorbelt, and packed with corn- 
pith cellulose compressed to a density of 6 lbs. 
per cubic foot. To meet a raking fore or aft fire, 
and to protect the boilers and engines, the open- 
ing between the flat deck and the sloping sides is 


closed at each end by diagonal armor bulkheads, 


12 ins. thick. © 

From the top of the thick belt, extending to the 
main deck, the hull is further protected by a beit 
of 514-in. armor, extending from barbette to bar- 
bette, and ending in diagonal bulkheads on a line 
with the 12-in. armor below. "Within the limits of 
this belt the broadside torpedo tubes are placed. 
Inboard of this 514-in. armor, and extending well 
forward and aft, are other corn-pith cellulose 
coffer-dams, 8 ft. high by 3 ft. wide, with the top 
of these dams 6% ft. above the load water-line. 
Between the main and upper decks, and from the 


forward barbette to a point just forward of the — 


after turret, the side of this ship is protected by 
5144-in. armor, with diagonal armor terminations, 
Within the armor are placed eight of the 6-in. 
rapid-fire guns. The central part of the ship is 
thus completely enclosed in a continuous wall of 
armor, extending from 4 ft. below load water-line 
to the level of the upper deck, about 28 ft. in all. 
with the walls nowhere less than 5% ins. thick. As 
additional security, 11%4-in. splinter bulkheads are 
placed between each pair of 6-in. guns; and the 
other 6-in. guns on the gun deck forward 
and on the upper deck amidships are pro- 
tected by special armor 6 ins. thick and curved 
to protect against a raking fire. The conning 
tower is protected by 10-in. armor, and it is con- 
nected with a central station below the protective 
deck by a tube with walls 7 ins. thick. In ad- 
dition to the forward conning tower there is a 
signal tower at the after end of the superstruc- 
ture deck, with walls 6 ins. thick. 

In the character and arrangement of the battery 
decided changes have been made. ‘The 8-in. bat- 
tery has been entirely abandoned and only two 
calibers of heavy guns are used, 13-in. and 6-in. 
The special board on battery arrangement, to 
which this question was submitted, decided that 
the use of an intermediate caliber was unneces- 
sary and complicated the arrangement for am- 
munition supply, and the arrangement adopted is 
in line with recent foreign practice. The main 
battery includes four 13-in. guns, mounted in 
pairs in forward and aft turrets placed on the 
midship line, and protected by 15-in. armor with 
17-in. port-plates. The ammunition hoists and re- 
volving gear for the turrets are protected by bar- 
bettes 15 ins. thick, except over the arc within the 
diagonal armor, where it is reduced to 10 ins. to 
save weight. The turrets are oval in shape, with 
the front plates slightly inclined, and the rear 
plates vertical to give more room for loading. The 
center of gravity of the turret is in the axis of 
rotation, so that the turret is balanced and can be 
turned without serious retardation when the ship 
has a heavy list. 

The forward turret is at the level of the fore- 
castle deck with the axis of the guns 26 ft. 6 ins, 


the armor-belt the protection deck is inclined in a above the normal load water-line. The after 
Comparison of the Latest Battleships of the Principal Naval Powers. 
Nation. 
y United States, England. France. Germany. Russia. Italy. 
Name of vessel .....--+e-+s “Alabama.’’ ‘‘New Re- “St. Louis.’”’ “Ersatz ““Oslabya.”’ “St... Bon. 
nown.”’ Preussen.’’ ‘ 
Teneth ar. smtos aecieseisieterelele «ss 368 ft. 390 ft. 385 ft. 397 ft. 402 ft. 34416 ft. 
Beam .. 2. ccc cece socccesceses (2 "Ge OS 661%4"« 66.93‘ 70%‘ 69% 
Meamidmattaesieicisetietstierenersas i+ /- 23 ft. 6 ins 25 ft.5ins. 25ft.1lins. 25 ft. 9\ins. 26 ft. 24 ft. 9 ins. 
Displacement, toms .......+..- 11,500 12,900 11,275 11,1380 12,674 9,800 
Indicated horse-power ........ 10,000 15,000 14,500 13,000 14,500 13,500 
Speeds si. Sie ecm weirs nieteleicls 16 knots 18% knots. 18 knots 18 knots. 17% knots. 18 knots. 
Goal;) miormaly yeti. sti «lo 21ais10=1-0- 800 tons See tons 680 tons 650 tons. 5 estes COMSep eee ete tons. 
Coal, maximum .............. 200 eres ipselat lie 100 "ee Ameitiy OFF noo eS D0005 aes 
Batterye0 Main ise eclele i- (4) 13-in (4) 12-in (4) 12-in. (4) 9%-in. 34 guns. (4) 10-in. 
(14) 6-in. (12) +6-in. (10) 5%4-in. (18) 6-in. (8) 6-in. 
Baraat ese te abate eto oroke (8) 3.9-in. (12) 314-in. (8) 4.7-in. 
Battery: Secondary ......... (17) 6 pdrs. (16) 12pdrs. (16) 1.8-in. (12) 6 pdrs. (2) 2.9-in. 
(6) aes (12)iSe Pees (att) a By Ee hehe sre a (12) 1.4-in. 
(5) machn. (2) machn. (8) machine. (8) machn. (2) machn. 
Torpedo -tUbDEA Wer «icteste: solee1'e 4 5 4 ae Lae 5 
Armor?) Belt) Aeacwimres saris tle « 16% ins 8 ins 15% ins. 11% ins. 9 ins. 934 ins. 
Casemate ie siiemisieieits cies 5% Grice 3 ce Bio ied eierals 4 a 
Turrets 17-15)“ 10RS5 15% “ Oey» AM eee 9% a 
Barbettes ..'....... 15 se 10.8= Sider ae Oo: Sin: ene 93% a 
Protective deck ..... 3 i? Bry tt 38% 2:56“ ova 3 % 
Splinter ideekiecrer cicleielcei+!- Y%-in sient saralei ieee 4g SS aie 
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turret is on the main deck, with the axis of the 
guns 19 ft. above the same water line. Each pair 
of guns sweeps an are of 135° from the midship 
line. Three sighting hoods are provided for each 
turret; one in the middle for the turret-turner, 
who simply keeps the guns pointed at the target, 
and two side hoods for the gun-pointers. The 
eight 6-in. guns in broadside have a total are of 
train of 90°, and are each protected by 3-in. 
shields on the carriage and the 5%-in. armor of 
the sides. The auxiliary battery consists of 17 
6-pdr. and 6 1-pdr. guns, mounted wherever they 
obtain good command and are yet clear of the 
blast from the heavy guns. Four broadside 
torpedo tubes, in the 5%4-in. armor, complete the 
armament of these ships. 

Mr. Hichborn gives the following table, show- 
ing the weight of fire of one discharge, neglecting 
the auxiliary battery, from all the guns available 
for the bearings given and for several classes of 


our war ships: 
Ahead or astern, Bow to quarter, 


Class. lbs. Ibs. 
PEA ERIN AS ele oie acs <i=) a1, sie" 2,400 5,100 
SCONCHCIG we scisjelet sid 5's 2,700 5,750 
SLOW EV Entei rarsectectars se eclere, esi. 2,766 4,499 
SSOn GANA ees ysisies sc 3,400 5,600 


This weight of discharge is obtained from the 
following primary and secondary batteries, the 
auxiliary battery being added for comparison: 


Batteries. 
Class. Primary. Secondary. Aux’lary. 
“Alabama” ...(4) 13-in. B.L.R. (14) 6-in. R.F. Ga : pdrs. 
6 rr: 
“Kentucky” ...(4) 13-in. “ ‘“‘ (14) 5-in. “ @e % 
(6) < 
LOWE) in epee os (4) 12-in. “* “ .(6)4-in. “ (20)6 “ 
(6)'L. ** 
“Indiana” .....(4) 13-in. ‘“* “ (4) 6-in. “ (2006 “ 
(4) Sains eet! (6) 1“ 


The main propelling engines will be of the verti- 
cal, inverted cylinder, direct-acting, triple expan- 
sion type, and they will be placed in two water- 
tight compartments, separated by a middle line 
bulkhead. The propelling air-pump and circulat- 
ing pump engines will have a collective power of 
10,000 1 HP., at 120 revolutions per minute. The 
cylinders are 33%, 51 and 78 in. in diameter and 
48 in. stroke; there are 7,000 sq. ft. of cooling sur- 
face in main condensers and 800 sq. ft. in auxiliary 
condenser. There will be 8 single-ended steel 
boilers of the horizontal-return fire-tube type, 
placed in four water-tight compartments. These 
boilers have the following general dimensions: 


EOngethy ocreasiateiets Meee eared tetels: s.ocieie 6 sreua.e » . 9 ft. 11% ins. 
Diameter iaceitatcte cial teil esi8 ss) +. 0.9, o:/e'aunie overs 15 eo 6366 5 
Working pressure, per Sq. in. .......0.ceeeeeceees 180 lbs 
Total heating surface for all boilers......... 21,000 sq. ft. 
Ota INSTALE SUTLACO! tec ceil oicle sln.s os viele olee. vile 685) == 
Number of furnace flueS ...........cccececcscrereceees 4 
Diameter Obelisk acer versa nee ee > <is'dshe ols sre sjare o slater 39 ins. 
An interesting table herewith compares the 


“Alabama” type with the recently built battle- 
ships of foreign nations. 


Se _ 


TWO-CYLINDER COMPOUND LOCOMOTIVE; AUSTRIAN 
STATE RAILWAYS. 


The compound locomotive continues to grow in 
favor on the railways of continental Europe, and 
we illustrate herewith one of a large number of 
two-cylinder compound express engines, designed 
by Mr. Golsdorf, Superintendent of Motive Pow- 
er of the Austrian State Railways, and built by 
the Wiener Locomotiven Fabriks-Actien Gesell- 


cial form of slide valve. The general dimensions 
of the engine are as follows: 
Running Gear: 


Driving wheels (4), iam... .f2. soins cls ase 6 ft. 11% ins. 
Truck wheels (4), diam. ........-++++eee0% 3 4% se 
Tender wheels (6), diam, .....-.+0++0eee+% Be 274 + 
Journals, driving axles .......+.-++es+ee% 1% x 10% Z 
Journals, truck axleS .......eseeeereeeees 7% x 9% * 
Wheel Base: 
Drivin es cra csroe wale ota sels 1 clone eters Bake aioiece Ditton oe 
PUG Jos tence DE De PORTER ay See One 
Total engine .......... SOIL Uy Tae, ero LOM 
Motel. tender: vercat.ccsteln ave ae alts ea 2ieyh. ala. ele 10) £5 B44 


Center of truck pin to c. of gages driver. 10 Cem! 
Total length of engine. .30 


Weight in Working onder: 


One ALiviNS.WHGGlSe nate o's sole efora a bial ariel oie sinie’ s,s 63,392 Ibs. 
One CrUCKEWHEGIRY cave no alc cleans se ebneeeerns 58,912 “ 
Boise TOTAL cee. cera sare shart leis ae ele w ciate 122,304 ‘‘ 
SPOTL ON OCS \ahsicsiie’a iris aoe ae he’s Diese) arateins as cee 83,776 ‘‘ 
Engine and tender, loaded .................206,080 “‘ 
Engine, empty ........ Brats: savas ee Matalin store 109,088 ‘* 
Men Gor AeOXODUN aie ata eraclal sera cnaie' ols ao aisle ple bes} OU 
Cylinders: 
Mem OLE Ts Da iate etches ole tice de ts mikslOSs KeOm 18, 
Te al ag eS 9 Ae aa IRS er OG oe 29 x 26% ‘* 
Distance center to center ................6 ft. 3% “ 
Piston TOU Glare ce ne eres ci <i,+.0 sintaln t) o ishhe «ete 38% * 
Connecting rod, length between centers..... Sftibi* 
Boiler: 
Diameter of barrel inside (largest ring)......4 ft. 9 ins. 
Thickness of barrel plates .........secceccsees 9-16-in. 
Height from rail to center lime ............. 8 ft. 5% ins. 
Length of smokebox ..%..... ....sss+ee0s ey en lal Aas 
Working steam pressure hts 


Domes (2), height 


Firebox: 
Length inside 


WHIGth INHIGG) 5 cc coduianie tviete. sles cop sin cerniete #8 3 8 x 
Deptheat ChrOntyewe wtoctette cre evel cioere. o's ale staves B05 f* 
Depthat Back ik, «telben deeath cart <hjsteatee heels apis ae Te ans 
Thickness, side and back plates (copper), % and %-in. 
Thickness of tube sheet (copper) .... .. 2% and 1 in. 
Grate Grea Ch fsa. ce a atenae a sake abe Onrace 31.2 sq ft. 
Tubes: Material, aoa No. . 205 
Diametarvoutside. Gotceta. dad. cis aeade Akins © 2 ins 
Length between tube plates .........0.005 14. ft, 5:‘* 
7 a 
Ptcetkgetameseee £2 los aioe =" F 
| : 
i 
re 
aS 
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COMPOUND EXPRESS LOCOMOTIVE; AUSTRIAN STATE RAILWAYS. 
The Wiener Locomotiven Fabriks-Actien Gesellschaft, Builders 


The general dimensions of the battleships of the 
“Alabama” class are given as follows: 


Length on load water line TO aoa ick CIP HG ees) ft. 0 ins. 
Length over all ......-.-.eeeeeeereeeeeeees Bye A) ; 

Breadth molded 2.0.6... scccccccessnccscecs 72 slit) = 
Breadth extreme ........seeceeecrereecccees 72 ** 2" 
Freeboard forward ......0.ceeeeeceeeerereee 20. 0, i, 
Freeboard aft 2... ccc seer ccc vices cscvecce (1B Fee as eee 
Freeboard amidships ........--.eeee cee eeees 19 SO 
Mean draft (800 tons coal, % stores, ammunition). .23.6 ft. 
Corresponding displacement Pec r eR tena 11,520 tons. 
Speed, per HOUT ......- eee ee ce ceeeeeereeceeees 16 knots. 
SECAM POWET 2 occ cc cwccec ce cece cee sncesaes ee 000 I. HP. 
Mean draft (1,200 tons coal, all stores, etc., 

LT chee) | Go ODDIE OG IGORIOULO goo O>. Scions one ft. 7 ins. 
Corresponding displacement .......-+-++++e05 12,140 tons. 
General Schedule of Weights. 

Tons 

ull and fittings, including wood-backing, etc...... 4,918 
RISA DOMES) ots ere cis oles cals, iale.s basiebeiss sas oe 2,719 
Protective deck armor ....... cece eee eee eee ere eee 593 
Armament and two-thirds ammunition ......-++.+++ 864 
Equipment and two-thirds stores, water, etc. ....-- 498 
Machinery, with water .......ccceceeeesseereseres 1,128 
PV OPIVIGLNGCORL! fo. 01s ciate elt ese cid Uelne caida viecce Sooo” 800 
ET 6 Ce Bi Re CIDER OCR OI I 11,520 


schaft, of Florisdorf, Austria. The details of the : 


compounding arrangement are on the Golsdorf 
system, which has recently been applied to a 
freight engine of the Pennsylvania R. R. 


The engine shown is of the eight-wheel type, 
with a long truck wheel-base, and is of considera- 
ble weight and power, designed for heavy express 
service and for hauling the Oriental Express 
(from Paris to Constantinople) between Vienna 
and Linz. The trains average from 15 to 18 cars, 
or about 240 tons behind the tender. The general 
style of the engine is shown in the accompanying 
cut. reproduced from the London “Engineer.” 
The boiler is of large capacity, and has two 
domes of 102 cu. ft. capacity connected by a hor- 
izontal pipe 1154 ins. diameter, on which are 
mounted the safety valves. The throttle is in the 
forward dome. No special starting valve is used, 
but steam inlets are bored in the faces of the low- 
pressure steam chests and controlled by a spe- 


Heating Surface: 


Pun bewitee ro nse scl Pewae Rue cheep wes 1,554.8 sq. ft. 
BireboRe jasc wees). deen) a ole Welw tyerteele tie LISS 
"Protarl) Fterousseteteapah ei tess Mor eisse ery whens emer terete aiecs 1 Ota. aa: 
Miscellaneous: 
Smokestack,diam. bottom,1 ft. 354 ins; top, - ft. 634 ins. 
Smokestack; lHelght: +s..7c08.%0 0. beste sc thess 4 ft. 2% “ 
Smokestack, height from rail to top. BDO te 
Capacity of ptan ke. cule sls, Boats cane ae 4,422 gallons 
Capacity of CORL-EPACG \ ius ska ess ives ve ware 11,650 lbs. 


a i 
FRICTION HORSE-POWER IN FACTORIES.* 


By C. H. Benjamin, M. Am. Soc. M. E.f 


During the winter of 1895-96 a series of experiments 
were made under the direction of the writer to determine 
the ratio of the power required to drive shafting and belts 
in various factories in this city to the total power con- 
sumed. In the course of these investigations visits were 
made to 16 different establishments, comprising rolling 


*A paper presented at the New York meeting of the 
American Society of Mechanical Engineers. 

+Professor of Applied Science in the Case School, 
Cleveland, O. 
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and stamping mills, bridge works, genera] machine works, 
and screw factories. 

Indicator cards were taken from the engine during the 
day, at intervals of about one hour, while the factory 
was in full operation. During the noon hour or after 
working hours at night, cards were taken from the same 
engine when it was driving line and counter shafts only, 
no machines being in operation. Averages of these two 
sets of cards were assumed to show respectively the total 
horse-power and the friction horse-power of that estab- 
lishment. 

During the day the observers measured the lengths, 
diameters, and speeds of rotation of the line shafts, esti- 
mated the number and lengths of bearings, and noted the 
method of oiling. They also counted the belts running 
from line shafts and estimated their widths and the aver- 
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of the establishments visited, who said that he wished 
the test could be repeated, as after the first visit he had 
examined his line shafting, and found that one length was 
about 8 ins. out of line. 

It will be seen that the figures for horse-power per 100 
ft. and per 100 lbs. of shafting show a wide variation in 
different factories, since the work of friction is dependent 
on speed as much as on pressure. 

By “HP. per 100 sq. ft. of shafting per min.’’ is meant 
the friction horse-power was divided by the number of 
hundreds of square feet of shafting surface passing a 
given line in a minute, in much the same manner as the 
horse power of belting is often calculated. With one or 
two exceptions the figures in this column are nearly the 
same throughout, the general average for heavy and light 
machinery being about .046 HP. per 100 sq. ft. 


” 
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Where the loss is due to a necessarily extended and 


complicated system of shafting, it would be wise to de- 


termine if electrical transmission of the power would not 
be cheaper in the end. 

No doubt it is true that to-day the question of time 
is more important than that of power, and that, in the 
endeavor to get the most product per machine and per 
man, the minor subject of coal and water consumption has 
been overlooked. This is, however, 
economies—economies that would have been laughed at a 
generation ago, and no manufacturer can afford to neg- 
lect the losses shown in these experiments. 

It seems to the writer that in ordinary machinery es- 
tablishments an observance of the following rules might 
effect a saving that would be noticeable in the annual 
balance. 
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FIG. 1.—GENERAL ELEVATION OF HIGHWAY BRIDGE OVER ORLEANS RY.; PARIS, FRANCE. 


age diameter of pulleys. The number of counter shafts 
was noted, and the number and character of machines in 
operation. As far as possible an estimate was made of 
the actual number of men at work with machines during 
the day. These are the data which seemed to the writer 
most likely to be useful in determining the power con- 
sumed under various conditions, and while a great degree 
of accuracy in all the estimates was not practicable, the 
average results will be reasonably close to the truth. 

The tabular form is best adapted to comparisons of 
this nature, and the accompanying table is largely selt- 
explanatory. 

The first main column of the table gives simply the 
data on which were based the calculations with regard 
to each factory. In all the tables the establishments are 
arranged according to the character of the work done in 
each. The next four columns show how the horse-power 
was divided between the machinery and. the shafting and 
belts. 

The percentage of power lost in overcoming friction de- 
pends more upon the arrangement of the shafting and 
machinery than upon the particular character of the work 
done. For instance, in the case of Works No. 4, there 
are two one-story buildings, covering considerable terri- 
tory and containing machinery distributed at wide inter- 
vals. The power is transmitted from one shop to ths 
other by a long shaft, and there are numerous transverse 
shafts driven by bevel gears. This would seem to be one 
of those cases where electrical transmission would be a 
good investment. A somewhat similar condition of things 
exists in Works No. 3. 

The record of the shafting at Works No. 13 is remarka- 
ble, especially when it is noted that the works were run- 
ning at only one-quarter their capacity. As the machinery 
is of the automatic type, very compactly arranged, the 
conditions are about the same as in several other shops 
visited; but an inspection of the shafting shows that great 
care has been exercised in its construction and operation. 
It is in perfect alinement, runs in cast iron boxes, without 
babbitt metal, and supported by unusually rigid hangers, 
while it is oiled by hand instead of by wick-oilers. That 
these conditions do not always obtain is shown by the 
remark made to the writer by the superintendent of one 


The horse-power per bearing is nearly as great for light 
machinery as for heavy, probably on account of the greater 
speed of the former. The friction horse-power per coun- 
ter shaft and per belt runs quite uniformly in the two 
classes of heavy and light machinery, being about three 
times as much in the former case as in the latter. It seems 
to the writer that either of these would offer a conve- 
nient and reasonably accurate method of estimating the 
horse-power required to run shafting and belts in or- 
dinary situations. 

The results given for the friction horse-power per 100 
sq. ft. of belting per minute are more or less approxi- 
mate, since the average size of the pulleys was rather 
roughly estimated; but they are as uniform as could be 
expected. The heavier duty per square foot of belt in the 
four heavy machinery establishments is partly due to the 
fact that the belts were thicker and required more power 
in bending. 

The figures in the last two columns were worked out 
from the useful horse-power or that required to drive the 
machines alone, more as a matter of curiosity than with 
any expectation that they would be useful. 

The figures for ‘‘Useful HP. per machine”’ are not nearly 
as uniform as those for shafting, since machines vary 
much more widely in construction than do line and “coun- 
ter shafts. In fact, it is not possible to give any average 
or state any rule that would be of value in special cases. 
The same may be said of the results in the last column, 
which show that any rule for estimating horse-power 
from the number of men employed would have a very 


narrow application. 
Conclusions. 


One would naturally inquire, after looking at the aver- 
ages in the table, if it is necessary that from 55 to 65% 
of the power generated by the engine should be absorbed 
before the machines are reached. The isolated case of 
Works No. 13 would seem to answer this question. 

One explanation of the large loss by friction in many 
shops is the fact that economizing in either quantity or 
quality of oil has at once a favorable effect on the bills, 
while the corresponding increase in coal and water con~ 
sumption may be unnoticed or attributed to other causes. 
This is a case of saving at the spigot and wasting at the 
bung. 


1. Use pulleys of large diameter on counters and narrow 
fast-running belts. 

2. Use nothing but the best oil and plenty of it, catch- 
ing all drip, and either purifying it or using it for some 
other purpose. 

3. Have all the shafting and counters oiled regularly, 
and do not depend too much on automatic oiling. 
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Fig. 2.—Detail of aes for Floor Beam at Vertical Posts. 


4. Inspect line shafts from time to time, and see that 
they are in line and can be turned easily. 

Many line-shaft boxes bind at the sides when screwed 
down, sometimes increasing the turning moment 100%. 


ene eee 
A NOVEL FRENCH HIGHWAY BRIDGE. 


We reproduce herewith from ‘‘Le Genie Civil,” 
the general elevation and several details of a high- 
way bridge of French design which is somewhat 
novel in one or two features. This structure is 
located in the city of Paris, and carries an im- 
portant street over the tracks of the Orleans Ry. 
The conditions required that the dimensions and 
number of supports, or piers, coming in the rail- 
way yards should be as small as possible, and also 
that the street level should be raised no more than 


TABLE SHOWING RESULTS OF TESTS OF THE LOSS OF POWER BY FRICTION IN 16 MANUFACTURING ESTABLISHMENTS OF CLEVELAND, O. 


os : 
ees ee 
; fo So ee 
No. Nature of work. 2a a 38 
a@ {3 ves 
= gs Ok 
Ss £3 5 2, 
B 
1. Wire drawing and polishing..1,130 2% re 170 
4 
PA Se stamping and polishing. 7 DSO Sadave 200 
MOLAZE Saal, ele cal ek terene ate eiSpokr he Meaeers aie 
3. Boiler and machine work..... 530 2% 3 150 
4. Bridge machinery ........... 1,460 2% 3 110 
4 
5. Heavy machine work ........1,120 8 190 
6. Heavy machine work ....... 1,065 2 3 180 150 
4 150 
Ave. heavy machine: work. .° ce. . (10. «602 5505 
7. Light machine work........ 748 1% 1% 13513 
PER 135 150 
8. Manufacture of small tools .. 500 2 8 114 
9. Manufacture of small tools... 990 2% 1% 17513 
10. Sewing machines and bicycles.2,490 2 6 150 
11. Sewing machines ............ ; re OR} 160 160 
4 125 
12. Screw machines and screws ..1,800 oy, ah 180 
Ave. light machine work... ... . ie sian 
13. Steel wood-screws ........... 674 1% 2 175 160 
175 
14. Manufacture of steel nails. 988 21% 200 
15. Planing mill .... 165 3 267 
16. Light machine work . 25° 2 175 


a I He ' ZC 3 } 

ab) i Ss aoe ob, bass 23 ae 

a). ya) ee Sofa 5 He He kad a 0S 
Sires 5 o g . On UOR A, a ° 

OF ta Beigt Suan tt A Po etn Ae ake Br 

oOo +4 > s 

eh ces - Gl Oe eerie wet Bo 

See aS SS ah einem sis 

(4 vas PA a, 172 Ne ee vot a Ay fa 
115 89 4 GOs cen 400 248 157 39.2 One-half. 
GSU 28 Ga pee ae Sa OG: 17 57 77 One-third. 
"46 535% 47 43.152 38.6 13.3 25.3 65.6 Two-thirds. 
142 92 4% 79 69 80 59.2 11.3 47.9 80.7 Nearly full. 
110 141 4 96 68 300 112 48 64 57 Full. 
114192 4 152123 225 168 77 91 54.2 Full. 
101 217 3 183 250 200 40.4 “19.7 20.7 51.2 Full 

58 885 3 314 313 226 74.3 34.3 40 53.8 Full 
102 217 3 202 258100 47.2 22.7 24.5 51.8 Full. 
274 521 3 403 454 400 190 82 108 56.9 Full. 
184 484 38 485 179 350 107 32.5 74.5 69.7 Full. 
180 486 3 392 428 320 241 127 114 47.3 Full. 

96 131 4 89 392 140 117 100 7 14, 5 One- ‘fourth. 
74187 3 175184 58 91.6 45.9 45.7 49.9 Full. 

19 45 6 40 53 8 39.2 106 28.673 Full. 

387 48 4 27 30 8.28 4.26 4.02 48.6 One-half. 


Per 100 ft. 


Friction horse-power. 


ge See eg ae a 
a Oe Rake S| 2 Aah 
SS We NSS ies aes = od . Useful horse- 
i Syst sy So 2 3 0o8\—power.— 
Recle inceehr=oisl eet en Mies is) EG ST 
Ay Au fo Au ou A machine. man. 
4 580 .10 1.387 2.28 1.76  .50 : ee 
9.84 .352 .059 .84 2.11 2.40 .33 2 ht a 
11.92 4466 08 1.10 2:19 2108 {415 |) eee 
4.77 .205 .04  .550 .588 .477 .10 310 .877 
3.28 1187 .04 .377 .606 .521 .20 164.142 
5.70 .283 .088 .581 .665 .453 .10 707 ~—-.160 
8.55 .806 .06 .799 .600 .475 .15 627 342 
5.57 .22 .044 .567 .602 .481 .14 452  .380 
2.75 .276 .084 .204 .155 .095 .04 790.099 
8 .400 .09 .689 .127 .119 .06 .109 AS 
2.49 .233 .03 .240 .121 .113 .04 881 (28 
4.36 .480 .05 .397 .269 .208 .09 ‘180.204 
5.08 .184 .084 .406 .172 .154 .05 181.098 
6:33) U381-- 06) 683an201- 4235 4209 296.896 
4.83 .809 .048 .428 .189 .154 .062 406.195 
258° 1109): £02) 0. SITShe Ol) S180 9804 256.717 
4.62 .278 .085. .615 .260 .244. .07 251.792 
17.34 .729 .08 1.52 .715 .686 .08 :200 1.326 
1.46 .188 .015 .109 .749 .084 .02 14250 ee 
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December 10, 1896. 
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was absolutely necessary to give head-room to 
the trains passing under the bridge. 

Fig. 1 is a diagram elevation of the bridge as 
constructed. As will be noticed, the trusses of 
the center span are continuous over the piers and 
earry the inner ends of the side spans. The loads 
coming on the center span outside of the supports 
or piers produce, of course, stresses in the mem- 
bers of that span contrary in character to those 
produced by the loading between the piers. In 
the fewest words, the bridge is practically a con- 
tinuous girder bridge, and the principle of the 
continuous girder, as far as the stresses are con- 
cerned, is applicable to the center trusses. The 
design goes further, however, and attempts to se- 
eure, besides the reduction of stresses peculiar to 
the continuous girder, also freedom from the dan- 
ger of settling piers, by making the connections 
of the side and center girders flexible pin connec- 
tions. The general character and purpose of the 
design is plainly indicated by these statements 
and need no further explanation except, perhaps, 
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Side Elevation, 


End Elevation, 


Fig. 3.—Floor Beam Hanger at Junction of Side and Cen- 
ter Spans, 


to state that the lack of rigidity which would nat- 
urally be expected on account of the flexible joint 
has not been shown in the conipleted bridge, prob- 
ably on account of the floor being a solid iron 
plate floor and also being placed well below the 
joint. 

The top chord of all the trusses is polygonal, 
and the bottom chord is straight, except at the 
end panels, where it bends up to meet the top 
chord. Both bottom and top chords are box gird- 
ers, made up with plates and angles, and all the 
web members are latticed channel shapes, made 
up of plates and angles. The trusses are spaced 
52.48 ft. apart, c. to c., and provide for a 32.8-ft. 
roadway and two 8-ft. sidewalks. Floor beams 
are placed at each panel point and also at the 
foot of the verticals in the center span. The man- 
ner of supporting the floor beams at these vertical 
posts is shown by Fig. 2, and Fig. 3 shows the 
hangers carrying the floor beams at the junctions 
of the side and center spans. This last illustra- 
tion also shows quite clearly the character of the 
pin connection at this point. 

This bridge was designed and constructed by 
the Department of Public Works of the city of 
Paris, M. de Tavernier, Chief Engineer. 


* _——_ 


: PROGRESS IN THE MANUFACTURE OF IRON AND 
STEEL IN AMERICA.* 


Prior to 1838 the manufacture of pig iron was in a 
primitive condition, that metal being practically all 
made in charcoal furnaces, producing from 15 to 30 tons 
per week, and was converted into wrought iron in the 
old-fashioned charcoal fires, and was shaped into blooms 
for the rolling ‘nill, and into bars for the smith, by a 
helve hammer. The furnaces, forges and mills were all 
driven by water power, and were kept in order by what 
was sometimes called a forge carpenter, or millwright. 
At this time the mills were all geared, the shafts being 
square, hexagon, or octagon, according to the fancy of 
the millwright; the wheels were secured on the square 


Shafts by wooden blocks, and in them were driven thin 


iron wedges; the segments of the wheels were secured 


*Presidential address of John Fritz, delivered at the 
annual meeting of the American Society of Mechanical 
Engineers (slightly condensed), 


to the center in the same manner; the rolling houses 
were all set on wood. All this crude machinery the 
millwright was called upon to keep in good running order; 
consequently he became an important man, 

In ic20 the use of anthracite coal and coke in blast 
furnaces was commenced. This required a much higher 
pressure of blast. Previous to this time the blowing 
cylinders had been made out of wood, the pressure of 
blast being very low, not exceeding 1% lbs.; hence a 
great improvement in blowing machinery became neces- 
sary. 

In 1842 puddling began to come into more general use, 
and puddling trains had to be built, and better merchant 
or bar trains were now required; they were all geared 
and gave much trouble. The machinist now had to be 
called in to help keep things in shape, and he soon took 
the millwright’s place, and laid the foundation for the 
mechanical and metallurgical engineer. 

In 1845 the rail mills were being built, and stronger 
and better workmanship was required. These mills were 
all geared, but the shafts were generally turned up, and 
wheels all bored out, and fitted up in a much better 
manner, which required more skill and better workmen. 
Puddling now became an important branch of the iron 
business, and the Old Harry was generally to pay to 
get the balls in proper shape; to do this mills were using 
the old Welsh hammer. Numbers of squeezers were 
tried and failed; finally the Burden squeezer was in- 
vented, and adopted by the mills generally, and to this 
day is the best machine that has ever been devised for 
the purpose. 5 

In or about the year 1848 “‘boiling’’ came into use, 
which was a great improvement over ordinary “pud- 
dling,’ and gave a new impetus to the trade. From 1848 
to 1856 there was no great change or marked improve- 
ments made in the business. In 1857 the three-high 
rail mill was successfully introduced, and in a very 
short time practically revolutionized the manner of roll- 
ing rails. From this time on all the new mills that were 
built were driven direct, without gearing, and much 
stronger and better in every way. It was during this 
time that the great changes and improyements were 
being made in rolling-mill and blast-furnace machinery, 
and also in machine-shop tools of all kinds, which en- 
abled much better work to be turned out than had been 
previously possible; and this was an advance for the 
mechanical engineer, and prepared him for the great 
work that he was soon to be called on to accomplish. 

In 1864 the Bessemer process was introduced, and it 
soon became evident that it would in a short time revo- 
lutionize the iron business. Its introduction and per- 
fection will ever remain one of the most interesting and 
important epochs in the whole history of the iron busi- 
ness. 

In order to show what the Bessemer process can do in 
coal and labor, as compared with puddling, the former 
can produce in 10 minutes ten tons of steel ingots, with 
a consumption of 1 ton of coal. It will require a pud- 
dling furnace ten days, with practically three men, 
to produce a like amount of puddled iron, and will 
require about 20 tons of coal. The puddling is a hard, 
laborious and exhausting occupation. With the Besse- 
mer it is care and attention only, but that it must have. 

We left the blast furnaces in 1840, making 15 to 20 
tons per week, and produced in that year 286,903 gross 
tons. In 1895 we have furnaces producing between 2,000 
and 3,000 tons per week, and others building that are 
expected to make much more. The total output in 1895 
was 9,446,308 gross tons, which exceeds the quantity 
made by any other nation. 

It was the marvellous increase in the production of 
iron and steel which took place after-the year 1865 that 
gave such a remarkable impetus to the engineering 
trades. The demand for Bessemer pig iron caused new 
blast furnaces to be built of much larger size than for- 
merly. The blowing engines were required to be of much 
greater capacity and more powerful. The material used 
in the construction of these furnaces stimulated other 
branches of business, in many instances beyond their 
capacity. When the Bessemer process came into use 
blooming mills had to be built, new rail mills, billet mills, 
and plate mills; in fact the introduction of Bessemer ren- 
dered the old iron rolling machinery practically useless; 
consequently new, heavier, and more powerful mills had 
to be erected. 

The rail mills, with one exception, are three-high, and 
fitted up with tables arranged for automatically handling 
the work, and they are equipped with every facility that 
will quicken and cheapen the handling of the material. 
In 1866 the Siemens open-hearth furnace for making 
steel was introduced, but it was some time before it 
came into general use; the Bessemer for quite a while held 
it im check. To-day it occupies an important position, 
and, in connection with the Thomas basic process, one 
of the great metallurgical inventions of the age, is sure 
to become a strong competitor of the Bessemer process. 
When I allude to the Siemens open-hearth furnace I do 
not mean that their form of hearth and ports should be 
strictly adhered to, as there are other styles of furnaces 
which have their advocates; among them are the par- 
tial revolving hearth, which so far has shown good re- 
sults, and it certainly has advantages over the fixed 
hearth. What I refer to is the Siemens regenerative prin- 


ciple, which is truly scientific and yet perfectly simple 
in its construction, and so far is the only method by 
which the metallurgist has been able to secure the heat 
necessary for making steel on the open-hearth plan; and 
all steel-melting furnaces, of whatever form the hearth 
has been constructed, use the Siemens regenerative prin- 
ciple. Much as I admire the Bessemer process and well 
know what can be accomplished with it, yet, if the users 
of steel insist on lower phosphorus, it will have to be 
made in the open hearth, and by the Thomas basic pro- 
cess, aS the ores that will make steel of high grade by 
either of the acid processes are, so far as known, quite 
limited; and the Thomas basic Bessemer requires high 
phosphorus, as the pig iron should have at least 2%, and 
this is more difficult to obtain in quantity than the low 
is for the acid processes. Steel can be made in the open 


- hearth, on acid lining, quite low in phosphorus, but at 


a greater cost, as you must start with first-class material, 
while the basic might be called a kind of scavenger. I 
do not say this in a disparaging sense, but, on the con- 
trary, a material that is perfectly useless (so far) in either 
of the acid processes, can be utilized, and a fairly good 
steel can be made out of it, by the basic process, and it 
is this quality which makes it such an important im- 
provement in the science of metallurgy. It is, however, 
like all other processes; if you want to make a good ar- 
ticle you must have the proper material to start with. 
Now, while it is being rapidly introduced in many parts 
of the country, I think it proper to say that there are 
large users of steel of high quality that will only use the 
acid open hearth. 

There are several other forms of steel-making furnaces, 
among which are the Pernot and Ponsard; both of 
them were designed for more rapid working. The former 
has an inclined rotating hearth, which keeps the metal 
in motion, and is supposed to work more rapidly than 
the fixed or stationery hearth. The later (Ponsard) is in 
its construction very similar to the Pernot, it being de- 
signed to work more rapidly than the Pernot, and intro- 
duces blast same as Bessemer, thereby combining the two 
processes by blowing the metal partially, and then finish- 
ing it by the Siemens process. Both systems use the 
Siemens regenerative principle. 

Having given you a very brief account of the progress 
of the iron and steel industry from its infancy up to the 
enormous production in 1895, I shall now endeavor to 
show the wonderful changes that have been made in ma- 
chine tools and shop practice. 

I look back to my early days in the shop, now nearly 
60 years ago, and call to my mind the equipments of the 
shop in the way of tools, and compare the facilities for 
making drawings of to-day with those at that time, when 
the complete outfit consisted of a board, a carpenter's 
square, a pair of compasses (as we then called them), a 
bevel, a lead pencil and a piece of chalk, and a jack plane 
to prepare the board for another drawing. After a time 
we adopted the plan of making models in skeleton, full 
size, especially when any motion was to be worked out, 
and also made, when it was possible, all the drawings full 
size; when too large to admit of this we would make 
important sections full size, and this practice I am not 
ashamed to follow at the present time, as it has many 
advantages. 

The small shop tools for a lathe consisted of a hook 
tool with a sharp tit on the bottom to hold it on the rest 
(which was made of soft wrought iron); the tool was 
made out of a steel bar about % by %-in., generally put 
in a wooden stock some 2% ins, in diameter, with a handle 
on the lower side. In addition to the tool just described, 
there was a finishing tool made in the shape of a spike- 
head, cutting edge on both sides, one to do the cutting or 
finishing, and the other to keep it in position on the rest; 
it also had a wooden handle, but of different construction 
from the handle of the hook tool, as it was held against 
the shoulder-instead of under the arm; next was a chaser, 
and last, as usual, was the “‘doctor,’’ to cure in a measure 
“drunken threads,’’ which frequently occurred. The small 
tools consisted of a pair of outside and an inside pair 
of calipers, a file, and a steel straight-edge (home-made), 
12 ins. long. 

Now let us for a moment note the equipments of a 
modern machine shop for comparison. First, they have 
the great drawing room, and a good corps of men well 
skilled in their art, and are equipped with everything 
that is essential for producing work correctly and with 
rapidity, Having special small tools for all purposes. The 
accuracy with which their round gages are fitted up is 
such that a machinist of 50 years ago could not possibly 
realize how it could be done. 

The Bethlehem Iron Company has four lathes in use, 
all of the same pattern; one of them is used for what is 
called a cutting-off lathe, and frequently employs twelve 
tools, six on each side, made out of the best steel that 
can be had, size 1 in. by 6 ins., and are forced to cut all 
they will stand. These lathes have had work in them 
weighing over 190,000 Ibs. They have planers that have 
finished castings that each weighed 165 tons, and the 
finishing of nickel-steel armor-plate requires tools of great 
power and special design. 

In speaking of the manufactured products of iron and 
steel, I shall take up first the subject of forgings made 
of iron. These were originally made out of fagots (bun- 
dles of iron bars) heated in a reverberatory furnace, and 
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welded and shaped under a hammer which was generally 
too light; the force of the blow did not reach the centre, 
and the result was that forgings of any considerable size 
were unsound in the middle. This occurred to such an 
extent that, in my early connection with machinery, I 
discarded forged shafts entirely and substituted cast 
jron melted in an air furnace, and continued to use it, 
with one single exception, until we learned how to make, 
heat, forge, and treat steel in such a manner as to prac- 
tically get it solid and free from internal strains, and 
was ready to recommend it as the proper material for 
shafts and miscellaneous forgings. 

I shall now refer to the single exception which I have 
before alluded to, believing a brief description of the 
shafts, and giving the reason why I used wrought iron 
and steel in place of cast ‘ron, which had served me so well 
for a period of nearly fifty years, will be both interest- 
ing and instructive to you all, as it was to me at that 
time. First, the reason for using wrought iron and steel 


in place of cast iron was, I wanted a three-throw crank | 


for a three-cylinder engine, and had to use a built-up 
crank; at that time a solid forged crank of such dimen- 
sions aS was needed could not have been made in this 
country. The stroke of the engine being short, reduced 
the distance from center of shaft to the center of crank 
pin to such an extent that I was compelled to reduce the 
diameter of the shafts to the smallest size consistent with 
safety in order to get sufficient metal between the holes 
in the crank to give the required strength. Steel at that 
time betmg more expensive than wrought iron, it was 
economy to use iron when it would answer the purpose. 
I coneluded to use steel for the main shaft and the first 
crank pin, and for the others wrought iron. Not having 
at that time any overflow of confidence in either forged 
iron or steel shafts, and being anxious to get the best 
that could possibly be had, I consulted a friend who was 
using steel as to where was the best place to go for the 
steel shaft and crank pin, and took his advice and so 
ordered them. The iron shafts and crank pins were from 
what I considered at that time, the best forge plant in 
the country. 

Having had some previous experience in a small way 
with both metals, and the results not being altogether 
lovely, I thought it prudent to see in what condition the 
metal in the center of these forgings was. In order to 
show this, a hole about 4 ins. in diameter was bored 
through the center of them all, seven in number, and 


all were unsound in the center; in the iron the imper-_ 


fections ran longitudinally, and the 4-in. hole practi- 
cally cleaned them out. The steel shaft, which was about 
14 ins. in diameter and some 12 ft. in length, proved 
unsound in the 4-in. hole, and showed serious {mperfec- 
tions in the form of large cracks or openings running, 
as it were, circumferentially on the inside of the shaft; 
the hole was enlarged to about 6% ins. in diameter, and 
some of the imperfections were still visible. The posi- 
tion of the shaft was such when in use that, should it 
give way, it would not be likely to do any serious dam- 
age, so we concluded to use it. When the hole was bored 
through the steel crank pin it showed so badly that we 
split it in two lengthwise. It was full of cracks, some 
of them extending almost to the outer edge. Its condi- 
tion was frightful to a person who was contemplating the 
building of a large plant for the purpose of making steel 
forgings, as I was at that time. 

My experience in making steel, in heating, rolling, and 
forging, had already convinced me that it would require 
great skill, and still greater care, to prevent imperfec~ 
tions in the interior of steel forgings, yet I was not pre- 
pared to witness anything approaching the condition 
which the splitting of this forging revealed. The chemi- 
cal analysis, as I remember, was fairly good. There had 
been some blow holes in the ingot, as there is in too many 
of them. 

To my mind the trouble was almost entirely due to two 
causes: first, the ingot had been put into a hot furnace 
and heated up too rapidly, pulling the center apart, caus- 
ing internal ruptures; secondly, by being forged under a 
light hammer, in all probability using steam on top of 
piston, which gives a quick stroke, and does not give the 
metal time to flow, or the force of it to reach the center 
of the ingot, consequently elongating the outside more 
rapidly than the interior; and the imperfections, what- 
ever they may be, are always the weaker parts, and the 
effect of the blow on the outside elongates them, as it 
were, by pulling them apart more rapidly than the sound 
outside of the ingot; consequently the imperfections were 
greatly augmented. 

Mr. W. F. Durfee, in a paper read before the Franklin 
Institute on the ‘‘Conditions which Cause Wrought Iron 
to be Fibrous and Steel Low in Carbon to be Crystalline’”’ 
—and a most admirable paper it is, and one which every 
maker and user of steel should read, and study, in regard 
to unsound ingots—says: 


It is a common opinion that one of the reasons why 
steel forgings are often found hollow in the interior is 
the failure to work them under a sufficiently heavy ham- 
mer, but no hammer, not even the hammer of Thor, can 
do more than aggravate the evil of internal ruptures of 
ingots in steel. 


This is well said, and is a truth that cannot be gain- 
said. It was due to imperfect or unsound ingots, lack of 
knowledge in heating, in forging, and also the want of 
proper skill to treat the forgings properly, after they were 
made, that caused so many failures in the early days of 
its manufacture, which made many people think and be- 
lieve that there was some mysterious uncertainty in the 
metal, consequently they discarded its use altogether; and 
to some extent this impression is still in existence, and, to 
my surprise, only a short time since quite a prominent 
engineer said to me that he was still using wrought-iron 
shafts on account of the uncertainty of steel forgings. 
To those persons who were using steel low in carbon, for 
various purposes, I would urge the use of a higher grade 
of steel, well knowing it would answer their purpose 
better; but was answered by saying that it required too 
high a grade of skill to utilize it; they must have a ma- 
terial that any one could handle, consequently the steel 
was so low in carbon that it was no better than iron, and 
in many instances not as good. My own early experi- 
ence having fully convinced me that nearly all the fail- 
ures were due to the use of improper kind and grade 
of steel, being too low in carbon, and in most instances 
so high in phosphorous and sulphur that nothing but 
failure could be expected, yet it was useless to attempt to 
convince them that a higher-carbon steel of proper analysis 
would answer their purpose. They said no; we are going 
back to iron; we know what that is, and we can trust it. 
I was told that a machinist had let a locomotive crank- 
pin fall off his shoulder on the shop floor and it broke in 
two pieces, and I could readily imagine that a condition 
could exist that would render it liable to break from the 
most trifling cause. I also was told that in pinching a 
locomotive back and forth in the shop, in order to set 
the valves, that a steel crank pin was broken, and many 
other mysterious cases, as the laymen called them, were 
reported. At all events the general condition of steel 
forgings was such that it was not safe to use them where 
loss of life might result from failure. 

I have already alluded to phosphorous and sulphur as 
most deleterious elements in steel. There are, however, 
still some people who contend that its presence to an 
extent not in excess of 0.12 will do no harm in low 
steel, and I have been told quite recently that a person 
who posed as a mechanical engineer and a steel maker, 
endorsed that position. He may be both, but I will take 
this occasion to put myself on record by saying that I 
have no use for it in any shape or form whatever, and 
by keeping it low you can increase the carbon, which is 
in the right direction for good steel. 

Having shown you something of the character, of steel 
in its early days, and its failures, and the disrepute into 
which it fell, let us suppose the mechanical engineers, 
who at that time were the men who had charge of the 
practical part of the steel business, would have said that 
steel was no good, and dropped it, and said we will go 
back to the old concrete of metal and cinder again, it is 
good enough, then where would we have been to-day? 
But they did nothing of the kind, and let me tell you the 
mechanical engineer of that day was not made of that 
kind of material, for the engineers who, in face of the 
prejudices of a continent, advocated the substitution of 
steel for iron, were men who regarded obstacles and 
prejudices as things which were made to be conquered. 
He having been on many occasions placed in much the 
Same situation in other lines, had gone far enough to see 
that there was a valuable germ in it for the future, and, 
if properly cultivated, was sure to produce great results. 
What did he do? Took off his coat, called to his aid that 
all-important adjunct to steel makers, the chemist, and 
then went to work as he had done many times before 
when things looked equally discouraging, Saying this 
looks to be a great thing, and we will put it through, 
and produced the grandest material for construction pur- 
poses that the world has ever known, and, as I said be- 
fore, which will enable engineers to solve great construc- 
tive problems, that, but for the improvements in the art 
of steel making, could not have been accomplished, 

The subject of hollow forgings being one in which the 
mechanical engineer is more or less interested, I will give 
a brief description of the process, and how the ingot is 
prepared. Having already told you that the metal is sub- 
jected to pressure while in a fluid condition, I will now 
commence with a cold ingot. It is first examined ex- 
ternally, and if there are no imperfections visible, it is 
then put into a powerful lathe, and after the proper 
discard is cut off it is then cut 


to the proper 
length, that being determined by the final weight 
of the forging it is intended for. Next it goes 
to the boring mill, and is bored out to a _ size 


corresponding to the diameter of hole in finished forgings, 
You now have the ingot (or such part as you want) in 
the best possible shape for examination; and this is not 
all, for the center of the ingot is always the most unde- 
sirable part of it, and the boring of the hole gets it out 
of the way entirely. We now have it in the most desira- 
ble condition possible for the heating furnace, where it 
next goes, and it is in the heating that it is exposed to 
its greatest danger, and where skill and the greatest pos- 


sible care are required, and it must be charged in a cold 
furnace, which should be a preheating furnace, and 
heated up slowly until the heat reaches the center; it is 
then taken to the forge furnace, and heated slowly and 
regularly (in order to prevent internal strains), until it 
reaches the proper temperature for forging. The higher 
the carbon, the more care is required, especially in the first 
heating, it being the crucial test, and where the damage is 
generally done, and if once done, it cannot possibly be 
repaired. When it is finally brought up to the proper 
heat it is taken to the press, and a mandrel is put in, and 
the forging commenced, and this part of the operation 
requires skill, sound judgment and great care to see that 
it is worked at the proper heat, and in a manner that 
will not produce any undue internal strains, and in ir- 
regular forgings special care must be taken in shoulder- 
ing down and in working up flanges or projections, in 
order to prevent ‘‘fins,’’ or excrescences, from forming, 
that may unnoticed work into the body of the forging. 
One of the great advantages of hollow forgings over solid 
is that by boring out the center of the ingot the metal 
is reduced to less than one-half the thickness of the solid 
forging, and by using the press, the action being slow, 
the ends of the forging are convex, showing that the 
force of the press had reached the center of the metal, 
while the hammer strikes a quick and sharp blow, affect- 
ing the outside of the metal to a much greater extent 
than the inside or center, consequently the end of the 
forging is concaved, showing at once the superiority of the - 
press over the hammer. There are other advantages in 
the use of the press for forging purposes, but time will 
not permit a proper description of them. 

The first shafting made was in 1888. The tensile 
strength of the steel was about 60,000 lbs., and elon- 
gation about 28 or 80% in 2 ins. At that time but little 
attention was given to the elastic limit or the contraction 
of area, which is now considered important, especially 
the latter. 

I shall now give you the result of some physical tests 
in order to show the progress that has been made. First 
I will give one test of iron as a starting point, it being up 
to the introduction of cheap steel, the metal of the world. 
I can only give you the one test, it being the only one 
available at this time, but it is more than a fair one for 
comparison of a wrought-iron shaft with one of steel, 
for no such results could have been obtained from 
wrought-iron shafts as formerly made. The tests were 
taken from a puddled bar reworked car axle. The ten- 
sile strength in the different test bars taken from this 
axle vary between 44,000 and 45,000 lbs., the elastic 
limit between 18,000 and 23,000 lbs., the elongation be- 
tween 21 and 27%, the contraction of area between 40 
and 48%. Compare this with some results obtained in 
hollow-forged, oil-hardened, and annealed nickel-steel 
shafting, the physical properties of which are: tensile 
strength, 95,000 to 100,000 Ibs.; elastic limit, 60,000 to 
65,000 lbs.; elongation, 20 to 25%; contraction of area, 55 
to 60%. It is safe to assume that in shafts of any size 
a nickel-steel shaft as above would have three times the 
elastic strength of a wrought-iron shaft, and taking into 
consideration the fact of hollow forging with judicious 
proportioning of inside and outside diameter, it would be 
possible to make a nickel-steel shaft of one-quarter the 
weight of a wrought-iron shaft, and obtain the same 
elastic or working strength. The greater contraction of 
area shown by the nickel steel proves it a safer material 
against shock, as the greater the contraction the greater 
will be the amount of local distortion that can take place 
without rupture. This is clearly shown by the old but 
still reliable bending test, which is always in proportion 
to the contraction of area, and not to the elongation, as 
most commonly supposed. 

This nickel-steel test is no fancy one gotten up for 
show, but was taken from the forging, and was the test 
the work was actually accepted on, and was taken from 
a prolongation of the forging of a shaft 17 ins. diameter, 
and the hole was 11 ins. diameter. You will notice that 
the shaft which this test was taken from was specially 
treated by oil-hardening and annealing. While I am 
fully aware that there are many persons, and some of 
them high in authority, that doubt the propriety of such 
treatment, yet when the work is in a proper shape to 
receive the lreatment, and it is made with intelligence 
and care, my experience has fully convinced me that this 
special treatment produces the best possible results, and 
for many purposes it is indispensable. Steel can be made 
higher in tensile strength and elastic limit than the test 
referred to, but to some extent it will be at the expense 
of extension and contraction of area 

Under ordinary conditions the elastic limit is about 50% 
of the tensile strength. In order to increase this propor- 
tion special treatment of the forging is resorted to. The 
elongation and contraction of area are also increased by 
treatment, especially the latter, so that with the elastic 
limit and contraction we have a safe index as to the con- 
dition of the metal, and as these two properties vary 
much less with the length and diameter of test bar, they 
are more valuable in comparing results from varying sizes 
of test bar. As the carbon in steel increases, the yaria- 
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tion, due to work reduction, becomes less, while that of 
annealing becomes greater. The variation obtained by 
treatment increases rapidly with increasing carbon. 

Steel .45 in carbon showing: 


Elastic Contraction 
Tensile Strength. Limit. Elongation. of Area. 
90,000 45,000 15 40% 
By oil-tempering: F 
96,000 55,000 18 50% 


The above are about the best figures to be used in forg- 
ing ordinary work. If higher or lower strength is re- 
quired, it may be obtained by varying the carbon. If 
increased strength and elastic limit are required, without 
sacrificing toughness, it may be obtained by using nickel 
steel. 

As illustrative of the advantage of the use of higher 
earbon steels may be cited the piston rods of steam ham- 
mers, especially those of large size, where the strains 
were found too severe for the softer steels to stand them 
for any length of time, proving beyond question the value 
of considering the effect of the fatigue of metals, rather 
than a rupturing force of sudden application. In view of 
the above well-known facts it must seem strange that 
many progressive builders of steam engines still continue 
to use soft steel rods as an alleged means of safety. In 
this instance it seems fair to congratulate the bicycle- 
maker as the first to recognize the value of the develop- 
ment in the manufacture of steel, with all its salient ad- 
yantages, with regard to combining strength with light- 
ness. 

The modulus of elasticity being constant in both high 
and low carbon steels, cases may arise in structural work 
where the highér steels, owing to the greater care neces- 
sary in working, with the consequent increase of cost, 

“may offer no compensating advantage over the use of 
softer steels. 

In conclusion, the modern practice of steel-making has, 
in the hands of the mechanical engineer, the metallurgist, 
and chemist, wrought wonders in producing a material 
which in quantity, physical qualities, and cheapness, would 
have been regarded as utterly impossible half a century ago 
when steel rails, beams, angles and plates were not thought 
of, and steel was regarded as a luxury of the material 
of the working artisan. The labor of the men of iron and 
steel have so cheapened their products that to-day we are 
enabled to use steel for the commonest purposes as well 
as for the most expensive articles produced by the skill 
of the mechanic. No article is too humble to be made of 
it, and no structure so grand and important as to refuse 
its services; it is demanded in the frying-pan as well as in 
the vast bridges and viaducts, as well in the housewife’s 
needle as in the great leviathans that have made the 
ocean but a span of less than a week; thus we find steel 
asserting its value through every walk of life, and ex- 
tending to every clime, linking lands in that bond which 
grows broader and stronger with the years, till even now 
We can see, if but dimly, on the horizon the promise of 
the linking of nations in the universal brotherhood of 
mankind, and bringing the longed-for era of eternal peace. 
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TRIAL OF STEAM JACKETS ON A LOCOMOTIVE 
ENGINE.* 


The object of this experiment was to ascertain the ad- 
vantage gained by jacketing the cylinders of a locomotive 
engine. The trials were undertaken, and carried out on 
the Lancashire & Yorkshire Ry. (England), at the sug- 
gestion of Mr. John A. F. Aspinall, Chief Mechanical 
Engineer. 

Owing to the fact that these trials were carried outon a loco- 
motive doing its ordinary train service,it was impossible to 
obtain results as completeand thorough as would have been 
aimed at had the experimenters been able to make the 
trials on a special train, the working of which could have 
been arranged to meet the necessities of the experiment. 
The trials were of short duration, and the condition of the 
fires at the start and the finish of each had to be deter- 
mined by the necessities of the traffic requirements, and 
could not therefore be varied to suit the wishes of the 
experimenters. The consumption of steam was obtained 
with a close approach to absolute accuracy; but the same 
cannot be said respecting the fuel consumption, owing to 
the above circumstance with regard to the condition of 
the fires. The results obtained are therefore not such as 
will enable any definite conclusions to be drawn as to the 
value of the steam jacket on locomotives, but they are 
neyertheless interesting and valuable, 

The experiment was made on a passenger locomotive, 
No. 1098, during its regular work of taking the 7.30 a. 
m. express train from Manchester to York, a distance of 
76% miles, and returning with the 3.0 p. m. express from 
York to Manchester. Both engine and tender are the or- 
dinary standard pattern of this railway. The engine is of 
the eight-wheel type, the driving wheels being 7 ft. 1 in. 
diameter and the truck wheels 3 ft. 0% in. The cylinders 


*Abstract of the report of the Research Committee of the 
Institution of Mechanical Engineers on ‘‘The Value of the 
Steam Jacket,’’ by Professor T. Hudson Beare and Mr. 
Bryan. Donkin, 
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are inside and horizontal, with their valve chests on the 
top. The engine wheel-base is 21 ft. 6% ins., and the total 
wheel-base of engine and tender 41 ft. 14% ins. The weight 
of engine and tender when empty is 56.287 tons, and when 
in working order 70.925 tons, the tender carrying 1,800 
gallons of water. The boiler is of steel, 4 ft. 2 ins di- 


ameter and 10 ft. 7% ins. long; the  fire-box 
shell of steel, and the fire-box of copper, 6 ft. 
long, 4 ft. 1 in. wide and 5 ft. 10 ins. high. 
There are 220 tubes, 1% ins. outside diameter. 


The heating surface in the tubes is 1,108.73 sq. ft., and in 
the fire-box 107.68 sq. ft.; total, 1,216.41 sq. ft. The grate 
area is 18.75 sq. ft., the ratio of heating surface to grate 
area being 65 to 1. The fire brick arch in the combustion 
chamber is about 2% ft. long. The height of the chimney 
above the fire grate level is 10 ft. The cylinders were 
originally of the normal pattern, 19 x 26 ins. For this ex- 
periment they-had been bored out and fitted with cast- 
iron liners, which reduced the internal diameter to 1714 
ins., thus providing a body jacket of %-in. space. The 
front cylinder covers were fitted with external covers, 
the space between the two forming a _ steam 
jacket. The back covers, however, were  imper- 
fectly jacketed by fitting over them, as close to 
the actual covers as possible, an annular wrought- 
iron ring with an inner and outer cover, the space between 
the latter two forming a jacket space. The external 
surfaces of the end jackets were much exposed, and not 
well covered. The proportion of the clearance surface 
jacketed is only about a quarter of the whole, and this is 
mainly due to the cover jackets; of the back ends, there-: 
fore, a large part is hardly jacketed at all, in the true 
sense of the word. 

Four trials were made, lettered A, B, C, D, on Sept. 18 
and 19, 1894; A unjacketed and B jacketed on the 18th; 
C jacketed and D unjacketed on the 19th. A and C were 
made on the runs from Manchester to York, and B and D 
on the return runs from York to Manchester. On each 
trial the weights of coal and feed-water consumed were 
measured, and readings of the various gages were taken, 
and the position of the reversing gear was noted. Indicator 
diagrams were obtained, and in trials C and D samples of 
the furnace gases were collected from the smoke-box be- 
low the exhaust pipe. 

Samples of the coal were submitted to Mr. Charles J. 
Wilson for determining the calorific value in a calori- 
meter. The mean value from his tests was 14,200 thermal 
units per pound of dry coal, equivalent to an evaporation 
of 14.7 Ibs. of water from and at 212° F. The coal was 
placed on the tender in sacks holding 200 Ibs. each; and 
the time of emptying each sack upon the foot-plate was 
noted, as well as the total weights. An attempt was made 
to have the fire in the same condition at the end of each 
run as at the start; but it was difficult to carry out this 
arrangement, since the trials were made during ordinary 
runs, and could not be allowed to interfere in any way 
with the regular working of the traffic. The grades at the 
two ends of the journey are different, and different fires 
were therefore needed to ensure adequate steam at the 
beginning and end of each run. The ashes and clinkers 
from the smoke-box and fire-box were weighed off at the 
end of each run, but those in the ash pan were weighed 
only at the end of eachdouble journey. Aseach trial lasted 
only about two hours,errors introduced by variation in the 
condition of the fire might be thought to bear rather a 
large proportion to the total coal consumption; but, 
bearing in mind the rapidity of consumption, amounting 
to about 50 Ibs. or 60 lbs. per sq. ft. of grate per hour, 
this was probably not the case. The actual coal con- 
sumption per indicated horse-power per hour. of steam- 
ing time in the four journeys was respectively 2.87, 3.07, 
2.73 and 2.79 lbs. - 

The difficult operation of collecting the gases while going 
at express speed was carried out by Mr. Michael Long- 
ridge. They were drawn off through a ¥4-in. copper pipe, 
and-then through a rubber pipe into a gasometer con- 
taining water, whilst a branch pipe led to a collecting 
bottle filled with mercury. After drawing off all the air in 
the pipe connections, the cock on the branch was opened, 
so that part of the current of waste gases passing to the 
gasometer could be diverted and collected by displacement 
over mercury in the collecting bottle. During the outward 
journey C much trouble was experienced, owing to the 
heavy chimney-blast; but in the return journey D every- 
thing worked quite satisfactorily. The mean results of the 
three analyses made from the sample collected on each 
journey are the following volumetric percentages: Trial 
C, carbonic acid, 12.85%; oxygen, 4.15; carbonic oxide, 
0.80; nitrogen, 82.20. Trial D, carbonic acid, 15.10; ox- 
ygen, 1.97; carbonic oxide, 0.85; nitrogen, 82.08%. The 
feed-water was measured by means of a Siemens water 
meter on the pipe between the tender and the injector. It 
was originally intended to have a means of making direct 
measurement of the feed-water. The meter was read at 
the time of starting from each station, and thus a fair 
approximation to the rate of consumption was obtained, as 
well as the total quantity. The overflow from the in- 
jector was caught and allowed for. After the trials were 
over, the meter was sent to University College, London, 
and tested there by Prof. Beare at rates of flow similar 
to those in the trials. The error was somewhat variable, 
but the meter was found to be registering on the average 


2.6% too low. In order to be able to correct for differences 
of level in the boiler, the quantity passing through the 
meter to raise the level in the gage glasses one inch, for 
each inch in their height with the engine standing under 
full steam, was determined by Mr. Donkin after the trials. 

The jacket was drained into three small tanks carried 
upon a temporary staging on the front of the engine; one 
measurement was made for the two body jackets to- 
gether, another for the two front covers, and a third 
for the two back covers. While standing at York on each 
day radiation tests were made, by measuring the quantity 
of steam condensed in each pair of jackets with the engine 
standing, all hot; these lasted 24% hours on the first day 
and 114 hours on the second. The following were the re- 
sults obtained: 


Condensation of steam in jackets, lbs. per hour. 
—While running.—— —wWhile standing.— 


; Sept. 18, B. Sept. 19, C. Sept. 18. Sept. 19. 
Two body jackets... 267 241 35.0 26.7 
Two front covers... 123 103 16.0 13.7 
Two back covers... 65 5d 12.0 15.8 


The times of passing all the stations were noted, and 
also the times during which the steam was shut off, in 
order to determine the actual running time and the actual 
steaming time in each trial. Whenever a set of indicator 
diagrams was taken, a note was made of the boiler pres- 
sure, of the pressure in the jackets, of the position of the 
reversing gear, and also of the gradent and mileage. 

Indicator diagrams were taken simultaneously from both 
ends of each cylinder. The springs of the indicators 
used were not tested for errors, since these would not 
affect the comparative results of the four trials. Un- 
fortunately no counter was fixed for the trials, as had 
been intended. The speed in miles per hour was continu- 
ously registered by a Boyer speed recorder upon a paper 
wound on a drum which was driven from the rear truck 
axle. If this instrument recorded correctly, the circum- 
frence of the driving wheels being known and all slip 
neglected, the revolutions per minute of the driving 
wheels can be calculated. An attempt was made to count 
the revolutions at the time the diagrams were being 
taken; but it was found impossible to do this correctly 
at the high speeds. After much deliberation, it was de- 
cided to make a series of tests of the Boyer recorder, 
by driving it at known speeds, in order that any errors 
in the diagram it recorded might be ascertained. This 
was afterwards done by Mr. Donkin. 


Comparing trials A and C, both from Manchester to 


_ York, the jacketed trial C shows a consumption of 24.49 


Ibs. of steam per I. HP. per hour against 26.70 lbs. for 
the non-jacketed run A, or a saving of 8.3% by jacket- 
ing. Comparing trials B and D, both from York to Man- 
chester, the figures are 24.48 lbs. and 24.87 Ibs. re- 
spectively, or a saving of 1.5% by jacketing. Compar- 
ing the figures for coal consumption in trials A and 
C, the jacketed trial C shows an economy of 0.14 
per HP. per hour, or practically 5%, the increased 
consumption per train mile on this run being ac- 
counted for by the greater load hauled; the load 
was 8% greater in C than in A, the average 
speed being nearly the same in both runs. Com- 
paring trials B and D, however, the jacketed trial B is 
distinctly less economical, the coal consumption being 0.28 
lbs. greater per HP. per hour than in the non-jacketed 
trial, or 10% more; and the consumption is also greater 
per train mile. In these two trials, while the weight of 
train hauled was the same, the speed was nearly three 
miles an hour greater in the non-jacketed run D, with a 
correspondingly much increased horse-power. 
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A WATER POWER PLANT WITH ELECTRIC TRANS- 
mission, in which the water power is developed under a 
head of 1,000 ft. is in process of construction near Jack- 
son, Cal., by the Blue Lakes Water Co., of 202 Sansome 
St., San Francisco. 


A 


THE NEW UNITED STATES NAVY is fully discussed 
in the annual report of Secretary of the Navy Herbert. 
Congress has authorized the present administration to 
build 28 vessels with an aggregate tonnage of 65,886 tons; 
of these, 5 are first-class battleships, and 16 torpedo boats. 
As to the increase of the navy he says that on June 30, 
1893, we had in commission 380 vessels aggregating 62,820 
tons; on June 30, 1896, we had 40 ships in commission, 
aggregating 122,528 tons, with 8,165 men and 1,378 ap- 
prentices. On Dec. 1, the ‘‘Brooklyn”’ and ‘‘Puritan’’ went 
into commission, bringing the total tonnage up to 137,859 
tons. During the last four years the following guns have 
been manufactured: 70 4-in., 71 5-in., 6 6-in., 45 8-in., 1 
10-in., 8 12-in., and 12 13-in.; and at the present date there 
are 196 guns in course of manufacture, ranging from 4 to 
13-in. In addition to the above, 100 3-in. field and boat 
guns are on hand. Secretary Herbert recommends the 
immediate building of three battle-ships of 23 ft. draft, 
for use in the Gulf and at harbors in the North not ad- 
mitting vessels of deeper draft, and also 12 more torpedo 
boats. He advocates the increase of the steam engineering 
staff to 250, the present limit, and proposes to save money 
by laying up heavy ships in ordinary, with only sufficient 
crew to keep them in working condition, 
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The account of a test of a locomotive with 
steam jackets on its cylinders, which is given 
on another page of this issue, is of interest be- 
cause it is a record of an experiment in a field 
almost or quite untouched rather than because 
of any definite results obtained which show either 
the value or the absence of value in this appli- 
cation of the steam jacket. The trifling gain 
shown by one comparison is as inconclusive as 
the small loss shown by the other. It is to be 
doubted, in fact, whether any road test of a loco- 
motive could be relied upon to give reliable re- 
sults as to the economy or waste which a steam 
jacket might cause. American experience goes to 
show that accurate results in short time tests 
on a locomotive are only to be obtained by tests 
of the machine on a stationary plant, such as 
that which the enterprise of Purdue University 
has established, or that of the Chicago Northwes- 
tern Ry. 

As to whether a steam jacket might be expect- 
ed to effect a fuel saving on a locomotive or not, 
opinions will doubtless differ very widely. On 
the one hand the locomotive has a high ratio of 
expansion and a wide range of cylinder temper- 
atures which would favor economy by the steam 
jacket. On the other hand the loss of heat from 
the exterior surfaces of the cylinders would be 
much greater than in stationary engines, and 
would continue while the locomotive was stand- 
ing still. The jacket water would doubtless have 
to go to waste, too, instead of being returned to 
the boiler, as in stationary practice. Still, we do 
not see why there are not quite as good chances 
of good results in this as in many other of the 
new departures proposed for improving the loco- 
motive, and we hope some American engineer or 
railway company will make a trial of the scheme. 


ee 


The serio-comic water war in Jersey City has 
been resumed, but with little prospect of an early 
termination. A contract has been awarded by the 
Street and Water Commissioners, as noted in our 
news columns, to the Hast Jersey Water Co., but 
the rival bidder and some of the citizens are re- 
ported as sure to fight it in the courts, should it 
receive the approval of the various city authori- 
ties, which still have to pass upon it. The main 
legal objection to the award thus far made is that 


it is for a single pipe line, whereas the specifi- 
cations call for two or more conduits. The con- 
testants seemed to have overlooked the fact that 
the specifications call not only for ‘either two or 
three pipes,’ but also that these must be “of 
equal capacity.” The defeated bidder proposed 
one 35,000,000 and one 15,000,000-gallon conduit. 
The successful company made two bids, one for 
a 50,000,000-gallon conduit and the other for two 
25,000,000-gallon conduits. Neither the one single 
pipe line nor the two of unequal capacity comply 
with the plain provisions of the specifications, and 
the two of equal capacity are distinctly at vari- 
ance with the apparent intent of the specifica- 
tions. 

These specifications emphasized the fact that the 
city wanted two distinct advantages, or what it 
considered as such, offered it: (1) More than one 
conduit, as a safeguard against accident to the 
supply; and (2) a choice between buying works 
with capacities of 35,000,000 and 50,000,000 gal- 
lons, respectively. To this end the plural, ‘‘con- 
duits,”’ is everywhere used throughout the specifi- 
cations, and it is stated, first, that the contractor 
must provide storage and ‘“‘conduits’” with a ca- 
pacity of 35,000,000 gallons; next that he must 
increase these, on demand, to 50,000,000 gallons, 
and that, speaking of the ‘‘conduits,’’ ‘“when so in- 
creased where metal pipes are used, there shall be 
either two or three pipes of equal capacity.’’ Final- 
ly, the bidder was required to name a price at 
which he would sell to the city works of either ot 
the capacities named. Obviously, the only way in 
which all these conditions can be met is by build- 
ing two 17,500,000-gallon conduits at the start, to 
give 35,000,000 gallons of carrying capacity, and 
then adding another one of the same size, in case 
the city ordered the plant increased to 50,000,000 
gallons. A 385,000,000-gallon pipe at the start fails 
to give the city the safety which it thought would 
result in having two conduits; and either a single 
50,000,000 or a double 25,000,000-gallon line, built 
at the outset, deprives it of the full advantage of 
the lower cost of a 35,000,000-gallon supply. This 
advantage may or may not have been more fan- 
cied than real, but the specifications demanded it 
and the unsuccessful bidder was governed accord- 
ingly, put in a bid for two pipe lines instead of 
one, in case the works were to be increased to 
50,000,000 gallons, and now finds himself the high- 
est bidder on this basis, although the lowest for a 
35,000,000-gallon plant. The successful bidder 
names the same figure for the smaller as for the 
larger plant, and thus the city gains nothing by its 
efforts to make it easier for it to become the 
owner of its water supply. On the basis of buying 
water by the million gallons, the successful bidder 
is the lowest one on all the quantities involved, 
but the difference would be only 80 cts. per million 
gallons when the full 50,000,0U0 gallons was re- 
quired, and might well have been on the other 
side, and greater in quantity, had the specifica- 
tions plainly said that bids were wanted on a sin- 
gle 50,000,000-gallon conduit. 

If the plain language and intent of the specifica- 
tions is to be regarded, it appears to us that the 
Rockaway & Hudson Water Co. is fully justified 
in its claim that the award to its rival is illegal, 
being based on conditions more favorable than the 
specifications admit. But the only advantage the 
Rockaway Co. can reap from upsetting the award 
to its rival seems to be a possible new opportunity 
to bid on the contract, since its own proposals are 
also at variance with the specifications. 

Perhaps more amusing still, to people outside of 
Jersey City, is the fact that while this matter is 
in dispute the Hast Jersey Water Co. will be fur- 
nishing Jersey City with a temporary supply of 
water at $43 per 1,000,000 gallons, or $8 more than 
the average price it would receive under the per- 
manent contract. Unless some new arrangement 
is made between the company and Newark, the 
former cannot continue the temporary service after 
1900, but a modification was made in the specifi- 
cations before the last call for bids, giving con- 
tractors three instead of two years to build 
works, so if it found it advantageous to do so, the 
Hast Jersey Water Co. could take care that its 
permanent supply was not ready until the last 
extra dollar had been secured from the temporary 
supply contract, This all shows most excellent 


business management on the part of the com- 
pany, but the ways of the city authorities for 
years past have been inexplicable, when viewed 
from the standpoint of those who believe in able 
and honest city government. i 
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England is apparently going wild over the pass- 
age of the Light Locomotive act, which now per- 
mits a mechanically propelled vehicle to travel 
faster than “four miles per hour” over British 
highways, and does away with the old enforced 
necessity of sending a man with a red flag ahead 
of all such vehicles. About the middle of last 
month a parade of motor cars was organized in 
London to celebrate the so-called Emancipation 
act; and as measured by public enthusiasm, great 
crowds, speeches, ete., the demonstration was a 
veritable triumph. About thirty or forty motor 
cars participated in the race, for race it was, says 
London. ‘‘Engineering,’”’ in spite of all efforts to 
make it a procession. These cars represented 
every type that had stood the testof previoustrial, 
and a number that either worked badly, or would 
not work at all, ‘owing to the dense crowds.” 
Practically all of the cars taking any active part 
in the exercises were propelled by oil engines, 
giving out clouds of vapor and the rank smell of 
benzine. They steered well as a rule; but they 
were very much at fault in starting off; generally 
going ahead with a rush, after a succession of 


preliminary ‘‘bucks,’ and break-downs in some. 


detail were frequent. “Engineering” editorially 
describes the whole demonstration as a farce, 
and warns its readers that despite the blatant 
prospectus of the motor-car promoter, a vehicle 
of this type, of practicable form and fit to be 
used by the thousands as a substitute for horse- 
drawn carriages does not yet exist. Some years 
of patient study and experiment are yet 
needed to develop the acceptable motor-car- 
riage; and meanwhile the innocent public had 
better abstain from investment in enterprises of 
this class, for the ‘boom’ will surely be followed 
by a most decided ‘slump.’ It is satisfactory to 
know that the people of the United States are less 
sanguine of the immediate use of motor-carriages 
than are the English and French, and the Ameri- 
can promoter makes so little progress at home 
that he goes to England to sell stock in his new 
and crude device. Like every other revolution in 
methods of transport, time and experience are re- 
quired to develop the new idea and to make the 
road motor a practicable machine fit for every- 
day use; and in this country especially the im- 
provement of the surface of city streets and coun- 
try roads must precede any very extensive use of 
the mechanically propelled carriage. 


> 


Philadelphia might have had a pure water sup- 
ply, in place of its present foul one, 
many years ago if half the energy wasted to 
further the schemes of speculative promoters for 
its improvement had been devoted to a sensible 
and honest attempt to solve the problem in a sci- 


entific and business-like way. Just now there is 


much agitation over a proposed contract with the 
Philadelphia Water Supply Co. This concern of- 
fers to enter into a 50 years’ agreement to relieve 
the city of the burden of delivering water to its 
reservoirs in return for 60 per cent. of its gross 
water receipts. The water is to be brought from 
the Delaware River, after filtration, through two 
conduits of 175,000,000 gallons capacity each. The 
city is to distribute the water and collect the water 
rates, maintaining them through the whole 50 
years of the contract at the same figures as are 
now charged. Curiously enough, the Council’s 
Water Committee is seriously considering this 
proposition to contract with a private company, 
notwithstanding the fact that both branches of 
the City Council have just passed a bill providing 
for a $3,000,000 loan for a filtration plant, or 
plants, to be built by the city. 

Aside from some highly objectionable details of 
the proposed contract, in themselves sufficient to 
condemn it, the general principle of turning over 
to a company any part of the water supply system 
of a great city is a bad one. We will not further 
discuss this scheme at present, but leave it to 
faithful and intelligent public officials, and an en- 
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lightened press and people, who will doubtless dis- 
pose of it as they have of similar proposals in the 
past. 
OO 
A NOTABLE DEPARTURE IN MACADAM ROAD CON- 
STRUCTION. 


We have several times pointed out in these col- 
umns a fact which many of our readers are, we 
know, learning by experience, that a macadam 
road is far from being a durable highway. In 
the “good roads” agitation which has gone on for 
a decade or more, there has been a certain ten- 
dency to hold up the macadam highway as a pana- 
cea for all ills and an absolutely perfect 
system of road construction. Unfortunately 
this is by no means the case. A _ broken 
stone covering for a highway, if it is 
made thick enough to be reasonably dura- 
ble, must of necessity be a somewhat expensive 
system of construction, in first cost. In eastern 
New Jersey, where trap-rock is abundant and can 
be generally secured with a very moderate haul, 
the cost of a 16 ft, macadam road with a telford 
bottom may be set on the average at about $5,000 
per mile. Roads which cost such a sum are out of 
the question in purely agricultural districts, except 
possibly for much traveled highways. In North- 
ampton County, Pa., the County Commissioners 
are about to build some samples of good road con- 


FIG. 1.—CROSS-SECTION OF COMBINED BRICK AND MACADAM ROADWAY AT 


MONMOUTH, ILL. 


een cI curb; 2%6' Oak Plank. 


result is that only for a few months while such 
a road is new is it in first-class condition. 

In Jersey City a few days ago the Street and 
Water Board adopted a resolution directing their 
Chief Engineer to prepare no more specifications 
for macadam pavements until further notice. The 
reason for this action is given by the Jersey City 
“Journal’”’ as follows: 


This action is the outcome of careful deliberattion on 
the part of the Commissioners, and is due to their con- 
viction that macadam pavements in this city have not 
been a paying investment. They have not lasted long 
enough. They are not practical, it is claimed, for a 
city with so much heavy traffic as has Jersey City. 

Arlington, Bayonne and Garfield Aves. were macadam- 
ized only recently. Already those thoroughfares have 
been so badly cut up by heavy trucks that the Street and 
Water Board last week had to pass an ordinance to pro- 
hibit the passage of heavy vehicles on those streets un- 
less provided with wide tires. 

The fact of the rapid wear of macadam roads 
has led to various suggestions to improve them by 
embedding lines of rails in their surface. We re- 
viewed various schemes of this class in our issue 
of May 7, 1896. As we then pointed out, there 
are numerous difficulties in the way of such 
schemes, 

What appears to us a much more hopeful plan 
for an improved highway construction has recently 
been tried at Monmouth, Ill. It consists, briefly, 
of a combination of brick pavement and macadam 
road. The accompanying cut (Fig. 1) shows a 


cross-section of this road taken from the ‘‘Mon- 


Oak Stakes, 18"/ong; 
40 Cl, 


Designed by J. E. Miller, Engineer and County Surveyor; Brodine & Dungan, Contractors. 


struction in several different towns of the county 
for the purpose of interesting the people and the 
township authorities in good road construction. 
But the committee in charge of this matter strong- 
ly recommended that the sections of improved 
road proposed to be built should not cost more 
than $1,500 per mile, as the township authorities 
would not accept more expensive prices of con- 
struction as good examples for them to follow. 
The difficulty in making good examples of mac- 
adam road at this figure will be apparent, we pre- 
sume, to our readers. 

The fact of the case is (and the people who pay 
for road construction appear to be aware of it, if 
“Good Roads” advocates are not), that a mac- 
adam or telford road will not pay except where 
there is traffic sufficient to warrant its construc- 
tion. 

It may be asked, What is this amount of traffic? 
We can best explain by an example. Suppose that 
a certain highway can be left as a dirt road and 
will cost to keep in repair $50 per mile per an- 
num. Suppose that a narrow macadam covering 
can be laid on this highway for $2,000 per mile and 
can be maintained for $150 per mile per annum. 
Then with interest at 5% there will have to be a 
saving of $200 to the traffic that passes over this 
mile of road in a year, unless the macadam road is 
to be a losing investment. 

It is plain from the above that wherever the 
natural soil is fairly good for roadmaking, or wher- 
ever gravel is to be had, a highway must have a 
very considerable amount of traffic in order to 
make macadam pay. 

On the other hand, as we said at the outset, when 
We come to roads which have a heavy traffic, and 
especially where the traffic is largely of heavily 
loaded wagons, the macadam road proves itself 
surprisingly shortlived. We are aware that there 
is a great difference in macadam roads, that some 
stone proves much more durable under heavy 
traffic than others, and that such local conditions 
as the effect of frost, the amount of rainfall and 
of sprinkling have an important influence. But 
none who carefully study macadam streets about 
a city suburb, or better still, upon a much traveled 
highway where the traffic follows parallel lines, 
can fail to appreciate the rapid wear that takes 
place on even the best macadam roadways. The 


. 


mouth Daily Review,’ from which we take also the 
following particulars as to the method of its con- 
struction: 


The ground was prepared for it by grading and being al- 
lowed to stand for two months. It was treated to an 
occasional scraping so that it would pack evenly, and 
when the contractors were ready to lay brick it was as 
hard and even as a floor. 

The first thing was setting the curbing. This was 
made of 2x6 in. oak plank, set 7 ft. apart, and held by 
oak stakes 18 ins. long, and put down every 4 ft. In- 
side this was put a 5-in. bed of sand. This was evened 
up and the single course of No. 1 paving brick, made by 
the Galesburg Paving Brick Co., was put down. They 
were set on edge, and make a fine roadbed. Outside the 
curb 2 ft. of the crushed rock was laid, graded up to 
make an easy approach. This makes a road 11 ft. wide, 
and the finest in the land. The earth road on each side 
was graded and worked, making it in all 40 ft. wide and 
affording tracks on each side for use in dry weather. 

We learn further that 3,000 ft. in length of this 
road was built during the past season. The con- 
tractors, Brodine & Dungan, who did the work, 
received for it $2,650 or 88.3 cts. per ft. The ordi- 
nary macadam roads in the same locality, 9 ft. in 
width, cost 70 cts. per ft., and have to be made 
with the country limestone of the vicinity, as 
harder stone is not available. Under these cir- 
cumstances it may well be believed that the brick 
roadway will show great superiority over the stone 
roads. 

But it seems to us that this new departure is 
of interest to other sections besides those where 
good macadam is not to be had while paving brick 
are cheap. Would not the laying of a strip of 
brick paving in the center of almost any mac- 
adam road be an improvement worth at least care- 
ful consideration? 

The much easier traction upon the brick would 
not only be in itself a benefit to those using the 
road, but would cause the traffic to follow it almost 
entirely, especially the loaded wagons, which effect 
the most wear and do the most injury to a mac- 
adam road. 

But in localities where there is a long freight 
haul on paving brick, the expense of even a 7 ft. 
strip of brick in a road might be prohibitory. In 
such localities the scheme is worth considering, 
it appears to us, of laying two parallel narrow 
strips of paving brick through the middle of a 
macadam road, as illustrated in the accompanying 
cross-section. These strips might be 16 to 20 ins. 
in width and of such gage that vehicles of all 
classes could follow them as they would a line of 


rails. The decreased traction on such a surface 
would be practically as great as if steel rails were 
laid in the macadam, as has been proposed, and if 
properly laid they would wear a very long time 
under any traffic where a macadam road is justi- 
fiable at all. 

The details of construction, such as the founda- 
tion under the bricks, the construction of the mac- 
adam at their sides and between them, the filling 
between the bricks, etc., would vary with local 
circumstances and with the teachings of experi- 
ence; but they need not be considered in a study 
of the merits of the scheme generally. 

It appears to us that this combination of brick 
and macadam is the most promising plan for the 
improvement of suburban streets and country 
roads of heavy traffic that has appeared in a long 
time, and deserves consideration by every en- 
gineer who has to do with macadam roads. There 
are thousands of miles of city streets where the 
abutting owners can ill afford the assessments for 
the cheapest of block Or asphalt pavements, and 
on the other hand the traffic is such that the main- 
tenance of present macadam streets is a heavy 
burden. Cannot the needs of such cases be met 
by placing a brick roadway in the middle of the 
street and covering all the rest of the width be- 
tween curbs with broken stone? 

Again, there are thousands of places where a 
short piece of roadway is subjected to a very heavy 
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FIG. 2.—CROSS-SECTION OF PROPOSED 16-FT. MACADAM ROADWAY WITH 
PAVING BRICK TRACKWAY IN CENTER. 


traffic. Such roads occur around factories, mills, 
mines, quarries, railway stations and many other 
places. In many of these places an ordinary dirt 
road is in use, and teams are hauling over it loads 
not one-fourth as large as they could haul over a 
hard surface. In many other cases stone roads 
have been laid and are effecting a great saving 
over the old dirt roads, in cost of haulage, but 
are expensive to keep in repair under the heavy 
loads that pass over them. For such places as 
this the plan of using paving brick to take the 
heavy wear appears to be especially advantageous, 
and deserving of extended adoption. 

It may be pointed out also in this connection 
that such a strip of brick. pavement as is here 
proposed would make an admirable road for cy- 
cling, and the influence of that important body of 
agitators for road improvement might well be 
exerted in favor of this proposition. 


* 


LETTERS TO THE EDITOR. 


Corrections for Vertical Curves. 


Sir: In setting the type for the ‘‘Table of Corrections 
for Vertical Curves,’ given on page 346 of your issue 
of Nov. 26, the printer got the decimal point in the wrong 
place in column headed 250 for algebraic differences of 
grades of 1.1 to 1.8, inclusive. Instead of 0.2, 0.3, 0.4, 
etce., the types should have read .02, .03, .03, .03, .03, 
.038 and .04. Yours truly, J. C. Nagle. 

College Station, Tex., Dec. 2, 1896. 

(A proof of the table referred to was sent to 
Prof. Nagle and returned without this error being 
noted. Accidents like this will happen in spite of 
all precaution, but are none the less annoying 
when they do occur.—Ed.) 


Concerning Skew Arches. 


Sir: In Engineering News of Oct. 22, in a criticism 
upon my work on “‘Segmental and Elliptical Oblique and 
Skew Arches,” I am astonished to find that your re- 
viewer has completely overlooked the very things he 
says “‘is the only part that would warrant a new treatise 
on a rarely applied art; in this country at least.’’ 

If the reviewer will kindly look at Plate I. again, he 
will find the very templates he asks for, given in what 
some think profuse detail, with the mode of applying 
them clearly illustrated, and their construction fully 
described in chapter 3, page 7; and in chapter 5, page 12, 
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he will find full and complete instructions as to the use 
and application of every template given on Plate I. 
Yours truly, George Joseph Bell, 
County Surveyor & Bridge Master. 

Carlisle, England, Noy. 138, 1896. 

(In justice to Mr. Bell it is admitted that our 
reviewer did overlook the text and illustrations 
referred to; and the only excuse for so doing is 
the limited treatment of both. To an ex- 
pert, familiar with the detail described, they are 
doubtless sufficient; but it is still contended that 
for use in this country, where few have any prac- 
tical knowledge of skew arch construction, the 
author would have made a more useful book had 
he been fuller in this part of his text and given 
more detailed dimensions to his illustrations cf 
templates. With this exception, however, it is 
undoubtedly the best, as it is the latest treatise 
on this art.—Ed.) 


en eae a ey 
Moment Tables for Cooper’s Specifications. 


Sir: The following is a table of moments and shears 
calculated for the locomotives given in the 1896 Specifi- 
cations of Mr. Theodore Cooper. Their accuracy may be 
easily tested by noting that the moments, or shears, about 
corresponding concentrations of any two systems are in 
the same ratio as the numbers 27, 30, 35 or 40 of these 
systems, Yours truly, 


Brooklyn, N. Y., Noy. 6, 1896. 


John H. Sayres. 


throwing the cornice hook at the other end out of the 
gutter, which hook, falling to the street, was broken in 
three pieces, as stated above. 

No attempt is here made to deny the fact that the iron 
in this hook was either cold-short or had been over- 
heated in its original manufacture, but we do deny that 
the use of double refined iron, 1% ins. in diameter, known 
to haye been procured from a reputable firm, and care- 
fully tested and inspected under a rigid specification for 
high test iron, was unduly ‘‘taking things for granted.” 

That the jury gave a verdict for the plaintiff shows 
simply that their sympathy was stronger than their abil- 
ity to appreciate the facts which were originally respon- 
sible for the loss of life, but does not disprove them. 

Yours respectfully, Levering & Garrigues. 

552 and 554 West 23d St., New York, Dec. 1, 1896. 


vee 


The Advantages of a Tunnel for the Newtown Creek 
Crossing. 


Sir: The communication from Mr. Albert H. Scherzer, 
published in your issue of Dec. 3, 1896, calls attention once 
more to the problem which the authorities of Kings and 
Queens Counties have before them for solution; namely, 
how best to carry the highway traffic across Newtown 
Creek from Vernon avenue, in Long. Island City, to Man- 
hattan avenue in Williamsburgh. Mr. Scherzer points out 
very clearly the elements of the situation and the absurdity 
of bridging the river at the present level of the street, and 
his arguments if carried to their logical conclusion seem to 
the writer to indicate that a tunnel would be the only com- 
plete solution of the problem. With viaduct approaches 


Moment cer for Cooper’s 1896 Snostauations of Railway meldees, 


\—Distance.—|_ |-——  E 27. | 
From Mo- 

Wheel Betw’n head Shear ment ab’t 

drivers, train, atn—th (n + 1) 

ft. ft. wheel. wheel. 
Line TaausogndAooor 8 8 13,500 108,000 
| First driver ...... 5 13 40,500 310,500 
6 Second driver ..... 5 18 67,500 648,000 
Sphird driver ...... 5 23 94,500 1,120,500 
Sourth driver ..... 9 32 121,500 2,214,000 
© Wirst tender ....... 5 387 139,050 2,909,250 
a Second tender ..... 6 43 156,600 3,848,850 
T Third tender ...... 5 48 174,150 4,719,600 
Fourth tender 8 56 191,700 6,253,200 
EEPONY: 1 eta selstatenarete 8 64 205,200 7,894,800 
| First driver Pe Tee 69 232,200 9,055,800 
o Second driver ..... 5 74 259,200 10,351,800 
& Third driver ...... 5 79 286,200 11,782,800 
© Fourth driver 9 88 313,200 14,601,600 
S First tender ...... 5 93 330,750 16,255,350 
S Second tender 6 99 348,300 18,345,150 
t Third tender .. 5 104 365,850 20,174,400 
Fourth tender ..... 5 109 383,400 22,091,400 


Class. \ 
j E 30. | E 35. i E 40. —| 
Sheer Mo- Sheer Mo- Sheer Mo- 
at ment ab’t at ment ab’t at ment ab’t 
n—th (n+1) n—th M@+1) n— th (mn + 1) 
wheel. wheel wheel wheel. wheel. wheel. 
17,500 140,000 20,000 160,000 
45,000 345,000 52,500 402,500 60,000 460,000 
75,000 720,000 87,500 840,000 100,000 960,000 
105,000 1,245,000 122,500 1,452,500 140,000 1,660,000 
135,000 2,460,000 157,500 2,870,000 180,000 3,280,000 
154,500 3,232,500 180,250 3,771,250 206,000 4,310,000 
174,000 4, 276,500 203,000 4,989,250 232,000 5,702,000 
193,500 5,244 ,000 225,750 6,118,000 258,000 6,992,000 
213,000 6,948,000 248,500 8,106,000 284,000 9,264,000 
228,000 8,772,000 266,000 10,234,000 304,000 11,696,000 
258,000 10,062,000 301,000 11, 739, 000 344,000 13,416,000 
288,000 11,502,000 336,000 13/419,000 384,000 15,336,000 
318,000 18,092,000 371,000 15,274,000 424,000 17,456,000 
348,000 16,224,000 406,000 18,928,000 464,000 21,632,000 
367,500 18,061,500 428,750 21,071,750 490,000 24,082,000 
387,000 20,383,500 451,500 23,780,750 516,000 27,178,000 
406,500 22,416,000 474,250 26,152,000 542,000 29,888,000 


426,000 24,546,000 


497,000 28,637,000 568,000 32,728,000 


The Accident to the Painter’s Scaffold on the Brooklyn 
Bridge Station. 


Sir: Your editorial in issue of November 19th with 
reference to a damage suit resulting from an accident in 
the erection of the New York terminal of the New York 
and Brooklyn Bridge, in that it supposes carelessness on 
the part of the contractors ‘‘taking things for granted,”’ 
requires, in our opinion, an answer, and the further in- 
ference that this hook broke off short under a static load 
was not proved to be the case. In fact we think very 
few engineers could study the circumstances attending the 
case and arrive at that conclusion. 

In the first place, similar cornice hooks, made of the 
same shape, from iron of the same size (1% ins. diameter), 
obtained from the same source, had been used on the 
building, having been tested previously to being put in 
use, and their continued use, as well as tests made after 
the accident on one of these hooks, “‘showed that the 
shape and dimensions of the hook were sufficient.”” The 
evidence produced in the trial of the case shows that when 
the scaffold fell to the roadway, one of the cornice hooks 
remained hung in the gutter at the eaves, but the falls 
by which it was secured to the scaffold over-reeved and 
the line ran entirely through the blocks. It was also 
shown that this end of the scaffold had been secured to 
the side of the building by a light hand line, fastened to 
an eye-screw, which had been screwed into the wood- 
work, to keep the scaffold from swaying, and that a 
corresponding hand line at the other end of the scaffold 
was in process of being so secured. The second cornice 
hook was lying in the street, broken in three pieces, with 
the falls intact. It was also shown in the trial that an 
eyewitness had seen the end of the scaffold at which the 
falls ran out, descend first, that the fall at a certain point 
was checked temporarily when the other end, at which the 
cornice hook was broken, fell, the whole scaffold then 
dropping to the street. This evidence points very conclu- 
sively to the fact that the workman who was killed had 
failed to properly secure the falls intended to be used 
for raising and lowering the scaffold at his end, and that 
after it had become loose and fallen a few feet, the hand 
line used to secure this end of the scaffold to the side of 
the building came into play, retarding the fall of this end, 
at the same time upsetting the scaffold laterally, and 


and a bascule bridge which must be lifted for a portion 
of the river traffic any way, the problem is yet incomplete- 
ly solved, but a tunnel under the Long Island R. R. tracks 
and the river would provide for continuous, safe and unin- 
terrupted travel at all times, both by land and water. 

On July 23, last, Mr. Frank Miller and the writer pre- 
sented to the Newtown Creek Bridge Committee a design 
for such a tunnel and an approximate estimate of its cost, 
accompanied by a brief description of its main features 
and advantages, the substance of which you published in 
connection with various bridge designs in your issue of 
Nov. 5, 1896. We pointed out that a tunnel of ample ca- 
pacity could be constructed without using prohibitory 
grades, that the railroad tracks would thereby be crossed 
below grade, that the cost of maintenance would be very 
small compared to the cost of maintaining and operating 
any kind of a bridge, that travel would be absolutely unin- 
terrupted both by land and water, and that considerable 
dock space would be made available which is not so now. 

Matters have progressed so far now that the Bridge 
Committee does not of course consider the question open 
for discussion. But to the citizens and taxpayers who are 
to foot the bills and suffer the consequences, the problem 
will always be open for discussion until actually solved. 
Suppose at the coming session of the Legislature a law 
should be passed abolishing all grade crossings in the 
State of New York; with a new bridge at the present 
street level, it would be rather awkward either to elevate 
or depress the highway sufficiently in a distance of 250 ft. 
to make a satisfactory crossing. On the other hand the 
expense of elevating or depressing the tracks would bea 
serious matter for the railroad company, inyolving a 
change of elevation of the yards and terminal. To avoid 
the former the municipal- governments could increase 
their present bridge appropriation to an amount sufficient 
to build a tunnel under both river and railroad, now, once 
for all; to avoid the latter the railroad company could 
augment the present appropriation to an amount which 
would be sufficient to build the tunnel. The Long Island 
R. R. people would no doubt willingly contribute sub- 
stantially to a scheme reducing their liability to accidents 
and relieving them from the running expense of guarding 
a dangerous crossing. 

But this is not all. As Greater New York becomes 
greater and other East River bridges are completed, travel 
along the water front will increase with the natural in- 


crease of business, and will follow the line of least re- 
sistance. This route should be made the line of least 
resistance in the interest of property in tne manufactur- 
ing district of Williamsburgh and in the business portion 
of Long Island City. The street railroad companies, whose 
cars now wait sometimes half or three-quarters of an hour 
at a time for the opening and closing of the drawbridge, 
and have an additional wait at the railway crossing, ought 
willingly to make a substantial contribution to a plan by 
which their traffic would be continuous and uninterrupted 
at all times. The situation is now and has been for some 
time, such that a man whose business requires him to 
make the trip from Long Island City to Williamsburgh 
within a limited time cannot depend upon this route at 
all. The 23d St. & Greenpoint Ferry carries considerable 
traffic which geographically belongs to the Long Island 
City & 34th St. Ferry, but does not take the shortest route 
on account of the uncertainty of this Vernon Ave. cross- 
ing to Williamsburgh. This state of affairs will not be — 
materially improved by putting any kind of a new bridge 
in place of the old one. Besides this, the shipping inter- 
ests ought to be considered, since the business of the lo- 
cality is as much affected by the interruption of the water 
traffic as by that of the land traffic. 

Taking it all in all, the writer ventures to say that a- 
careful investigation and comparison of all the solutions 
of this problem thus far proposed, will show that a tunnel, 
if properly financed, offers the best and most satisfactory 
return in the long run for the capital invested. 

Yours truly, 
Ww. W. Crehore, Assoc. M. Am, Soc. C. E. 

New York, Dec. 8, 1896. 


Proposed Standard Specification for Portland Cement. 


Sir: In view of the article by Mr. Lesley published in 
your issue of Sept. 24, which criticises the proposed 
specification for Portland cement advanced by the writer, 
it appears necessary that a few further facts be brought 
out to place this discussion in its proper light before the 
public and define the position assumed by me in adyo- 
cating such a specification. 

I again reiterate the assertion that the requirements of 
the American Society of Civil Engineers are indefinite and 
inacequate, and what engineer who has had experience in 
the testing of cements will not bear me out? What public 
testing laboratory follows all the requirements and is 
governed by the recommendations of the American Society 
of Civil Engineers? Take for instance the provision into 
which the personal equation ot the operator enters su 
largely for filling the molds with mortar or cement. In 
this country we have no apparatus like Dr. Bohme’s ham- 
mer which regulates the amount of pressure exerted in 
forcing the cement into the molds. It is a well-known fact 
that the results of cement testing are governed largely by 
theskillof the operatorand the locality of making the tests. 
Laboratory tests are more accurate and show more nearly 
the true value of a cement than tests made on the work. 

Could any of the distinguished engineers enumerated by 
Mr. Lesley answer the question he propounds, whether 
the construction of colossal bridges, buildings, reservoirs, 
aqueducts and tunnels, railways, etc., since June 21, 1895, 
has been done with cement of second grade? : 

Mr. Lesley seeks to draw the attention of these en- 
gineers to the assertion made by the writer that the 
Araecrican Society’s specifications are indefinite and in- 
adéquate, by insinuating that the work was improperly 
done with second grade cements. In the first place, this 
question is most ridiculous on its face. What bearing cau 
it have on the question at issue, Portland cement speci- 
fications? 
attempt an answer. Has all the above mentioned engi- 
neering work been done with Portland cement? Suppes- 
ing it has, in order to support Mr. Lesley’s question, has 
all the cement been tested? 


answer. Assuming that Portland cement was used and 
tested, it is a fact, even Mr. Lesley must admit, that 


“second grade’? cement would pass if such a requirement 7 


as a neat tensile strength of ‘300 to 350 lbs.’? were used, 
which he says ‘‘will give good results.” The second 
grade Portland cements made by other manufacturers be=- # 
sides Mr. Lesley are guaranteed to stand 300 Ibs. neat 
in seven days. However, the absurdity of such a question 
is apparent when it is generally known that a large part 
of all the large engineering work done in this country in 
the past 11 years was constructed of so-called American — 
cements (Rosendales and ‘‘Improved’’ cements) while 
a very small percentage of the Portland cement used was : 
tested. Where specifications do exist, notably on railway — 
work, the testing is not always carried out » scientifi- 
cally; the requirements may be there, but the cement is 
not systematically tested to see if it passes the limits. 
This is certainly the case with the railways cited by Mr. 
Lesley and whose requirements will be found about what 
he thinks give good results. On the other hand the 
higher requirements are those on municipal work where; 
the testing is more thorough and exacting. ; 
Now taking up in detail the 21 specifications, giving the 
requirements for tensile strength only, which he cites as 
from leading engineers in this country and wherein his 


Surely no engineer would be rash enougi: to ~ 


Here are two facts which — 
should be known before any engineer could attempt an — 
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last article says they are not refuted. The first, second, 
nineteenth and twentieth should be thrown out and not 
considered at all, for they give arbitrary values for the 
U. S. Govt. Lighthouse Engineers and Army Engineers, 
as though all offices had the same requirements. All of 
the railways come under the remarks made above and 
show low requirements, while the rest are those from 
cities and being used on municipal engineering, the test- 
ing is more rigid while the requirements are higher. 

In first class cities, well equipped laboratories are to be 
found, either public or connected with the cities’ depart- 
ments of public works, which test and inspect cement to 
be used on work in their vicinity. On the other hand 
railways, especially those quoted by Mr. Lesley, have no 
laboratories where competent persons are employed to test 
cements. In the first case the requirements must be low 
or, with the inexperienced operator, the very best ce- 
ments would not pass the tests; while on the other hand, 
tests made by laboratories obtain all there is in the ce- 
ment and would allow a second grade cement to pass a 
low specification. 

From the specifications quoted below, with the names 
of the engineers and architects and structures for which 
the cement was used in this city, it will be seen that the 
requirements advocated by me are not novel or ex- 
cessively high, as Mr. Lesley would lead your readers to 
believe. These specifications are in use on all the struc- 
tures lately erected and in process of erection by the en- 
gineers and architects quoted, and were not made for any 
one piece of work. The cement manufacturers or dealers 
bid on them knowing the requirements and that all the 
cement was to be tested at a laboratory. 


Frank Miles Day & Bro., Philadelphia, Pa. 


Buildings—Houston Hall (University of Pennsylvania), 
Horticulturel Hall, Medico-Chi College Amphithea- 
tre, American Baptist Publication. 


Specificaticns: 
Chemical Composition—The Cement must show less than 
2% of sulnhuric acid, and less than 214% of magnesia. 
Fineness—95% shall pass a sieve of 4,900 meshes 

per sq. in. 

90% shall pass a sieve of 10,000 meshes per sq. in. 

68% shall pass a sieve of 40,000 meshes per sq. in. 

Checking, Cracking and Color.—Three cakes of neat ce- 
ment are to be molded on glass 2 or 3 ins. in diameter, 
and about % in. thick at the center, the edges being 
very thin. These cakes are to be made from a mix- 
ture of the cement and water to the consistency of 
a stiff plastic mortar. 

Cake No. 1 is to be left in the air for the determin- 
ation of color. The color must be uniform throughout, 
of a blueish or greenish gray for Portland, and the 
cake must be free from yellow blotches. The cake 
must show no signs of cracking or distortion after 
being kept indefinitely. 

Cake No. 2 is to be put in cold water as soon as 
set stiff enough for the purpose, and to remain there 
two or three days, when it will be put in water at 
200° F. and kept there for 24 or 48 hours. At the 
end of this time the cake should show no signs of 
cracking, swelling, blowing or distortion. 

Cake No. 8, when hard enough, is to be placed in 
water and examined from day to day, to ascertain if 
it becomes contorted, or if cracks show themselves 


at the edge. 
T days. 28 days. 
Tensile strength—Neat cement...... 500 lbs. 600 Ibs. 
Mortar, 3 to 1.... 150 “ 250 ‘ 


G. W. & W. D. Hewitt, Philadelphia, Pa. 


Building—Philadelphia Bourse. 
Specifications: 
Fineness—85% shall pass a sieve of 10,000 meshes. 
70% shall pass a sieve of 40,000 meshes. 

Expansion and contraction—A pat of neat cement as 
soon as it is set, to be submitted to a moist heat and 
immersed in boiling water for at least 10 hours and 
must not show any signs of blowing. 


7 days. 
Tensile strength—Neat cement.......... oatersie'© 400 lbs. 
r Mortars: Oto Ls. Mestcews Osak.c 1500 ** 


Westray Ladd, Philadelphia, Pa. 


Building—Newsboys’ Evening Home. 
Specifications: 
Fineness—90% shall pass a sieve of 10,000 meshes. 
70% shall pass a sieve of 40,000 meshes. 

Checking and Cracking—A pat of neat cement as soon 
as set hard to be placed in steam vapor for three 
hours and afterwards immersed in water at 200° F. 
for 10 hours, when it must show no signs of swelling 
or cracking. ; 


7 days. 
Tensile strength—Neat cement...............05 500 Ibs. 
Mortar: Seton os .aeaee sts Pa tbOuY 


Jos. M. Houston. Philadelphia, Pa. 
Building—Presbyterian. iE 
_ Specifications: 
Composition—All cement must show less than 2% of 
Sulphuric acid, and less than 2.5% of magnesia. 
Constancy of Volume—The cement must be mixed with 
pe water to obtain a stiff mortar and made into pats 
% ins. in diameter, %-in. thick at the center, and 
drawn to sharp edge at the circumference. The ce- 
ment must show no signs of discoloration, cracks or 
; distortions after an indefinite length of time, and after 
properly set to be placed in cold water for two days 
and then put in water at 200° F. for 24 hours, and 
must show no signs of cracking, swelling, blowing or 
distortion. 
28 days. 


600 Ibs. 


7 days. 
Tensile strength—Neat cement...... 500 Ibs. 
P. W. Roos, New York, N. Y. 


Building—Mutual Life of New York (10th and Chestnut 
Sts., Phila., Pa.) ‘ ° 


ye noations z 

ours.—Tensile strength...... ..... a SEBO ICA 7 days 

800 Ibs.—Neat cement........ccceeeeee vce cess .500 ibs. 
sand to 1 cement...... aiel eae Hater d eae 


_ Constaney of Volume—A pat of neat cement as soon as 


and afterwards immersed in water 200° F. for 10 
hours, when it must show no signs of swelling or 
cracking. 


Wilson Eyre, Jr., Philadelphia, Pa. 
Building.—City Trust & Safe Deposit Co. 
Specifications.—S ume in all requirements as those of F. 

M. Day & Bro. 


Edgar V. Seeler, Philadelphia, Pa. 
Building.—Dental Hall (University of Penna.) 
Specifications.—Same in all requirements as those of F. 

M. Day & Bro. 
F. M. Day & Bro., Cope & Stewartson, Wilson BHyre, Jr. 
(Asociated Architects). 


Building.—Archaeological Museum (University of Penna.) 
Specifications.—Same in all requirements as those of F. 
M. Day & Bro. 


In all the above specifications the requirement for set- 
ting was omitted, as Mr. Lesley does not criticise that 
provision, while the other requirements are given in full. 
The general conditions governing the tests are the rules 
ot the American Society of Civil Engineers. 

Now from a summary of the foregoing specifications it 
will be seen that in the chemical composition the require- 
ment for sulphuric acid is the same as advocated by me 
while the magnesia is 4%% lower. The requirements for 
fineness are all slightly lower, while with one exception 
the tensile strengths are equal to those advocated by me, 
Now as to the requirements for checking and cracking, 
one requires a temperature of 212° F., while all the rest 
call for 200° F. Thus it will be seen that with the excep- 
tion of the fineness and percentage of magnesia, which I 
shall discuss later on, the requirements are about the 
same as in the specifications he describes as ‘‘crude and 
ill digested.’’ Would the gentlemen I have quoted, among 
the leading men in the profession in this city, feel flat- 
tered were they to realize that their specifications are 
“crude and ill digested?’’ Lastly, I think the following 
will totally disprove what Mr. Lesley would have your 
readers believe, that the tendency is towards lower re- 
quirements and that with such high requirements even 
the best imported cements would fail. The brands of 
cements going into each piece of work with the laborato- 
ries testing the same, which it is to be presumed passed 
the requirements, I now give in case Mr. Lesley has not 
heard of them. 


Houston Hall Building; Atlas, Alsen & Heyne cement; 
Lathbury & Anderson laboratory. 

Horticultural Hall Building; Mannheimer & Vorwohler 
cement; Lathbury & Anderson laboratory. 

Medico-Chi College Building; Aalborg cement; Lathbury 
& Anaerson laboratory. 

American Baptist building; Condor cement; Lathbury & 
Anderson laboratory. 

Bourse Building; Alpha cements (foundations and brick 
work), Mannheimer & Dyckerhoff cement (pavements); 
Lathbury & Anderson, and Booth, Garrett & Blair labora- 
tories. 

Newsboys’ Home Building; Alpha cement; Lucopury & 
Anderson laboratory. 

Presbyterian building; Alpha, Condor and Vulcanite ce- 
ments; Booth, Garret & Blair laboratory. 

Mutual Life of New York Building; Alpha 
Lathbury & Anderson laboratory. 

City Trust Building; Aalborg cement; Lathbury & An- 
derson laboratory. . 

Dental Hall (University of Pa.) Building; Condor, Atlas 
and Dyckerhoff cements; Lathbury & Anderson labora- 
tory. 

Archaelogical Museum Building; not selected; Lathbury 
& Anderson laboratory. 


So much for specifications on private work, and with the 
following specifications for three large pieces of public 
work for the year 1896, it must be admitted that my speci- 
fications are not radically high in their requirements. 


Department of Public Works, Brooklyn, N. Y., Wallabout 
Improvement, 


Composition and Ingredients.—All the cement shall be 
composed of lime, silica and alumina in their proper pro- 
portions, be as free as posible from all other substances 
and contain no adulterant in injurious proportions. The 
ratio of the weight of silica and alumina to the weight of 
the lime in the cement shall not be less than 45-100. The 
cement shall not contain more than 8% of magnesia nor 
more than 1% of sulphuric acid. 

Fineness.—_99% shall pass through a sieve of 2,500 
meshes; 90% shall pass through a sieve of 10,000 meshes; 
70% shall pass through a sieve of 40,000 meshes. 

Soundness.—All the cement must be sound in every res- 
pect and show no indications of distortion, change of 
volume or blowing when subjected in the form of pats 
to exposure in air and fresh and sea water of temperature 
trom 60° to 212”, as follows: 

The pats will be made of neat, unsifted cement, mixed 
with fresh water to the same consistency as stated for 
briquettes, and will be about 38 in. in diameter, having a 
thickness at the centre of about 1% in., tapering to about 
4% in. at the edges. They will be molded on plates of glass 
and kept thereon during examination. 

(a) One or more of these pats will when set ‘‘hard’’ be 
placed in fresh water of temperature between 60° and 
70° for from 1 to 28 days. 

(b) One or more of these pats will be allowed to set in 
moist air at a temperature of about 200° for about three 
hours. It will then be placed and kept in boiling water 
for a period of from 6 to 24 hours. 

(c) One or more of these pats will be allowed to set in 
moist air at a temperature of about 100° for three hours; 
it will then be placed and kept in water of a temperature 
of 110° to 115° for a period of from 24 to 48 hours. 

(d) One or more of these pats may be subjected to any 
or all of the above indicated tests (a, b and c), using sea 
water instead of fresh water. 

(e) One pat will be kept in the air for 28 days and its 
color observed, which shall be uniform throughout, of a 
bluish gray and free from yellow blotches. ' 

A failure to pass test ‘‘b’’ will not necessarily cause the 
rejection of the cement, provided it passes the other tests 
for soundness as noted in “a,” ‘‘c,” ‘“‘d,” and ‘‘e,” and is 
satisfactory in other respects to the engineer. 


cement; 


Tensile Strength.—Mixed neat with about 25% of water 
by weight and worked to stiff plastic paste. Mixed with 
three parts sand by weight and about 12% of combined 
weight of sand and cement of water to stiff plastic paste. 


24 hours. 7 days. 28 days. 
Nea tincderaisiaaeaee 150 Ibs. 400 Ibs. 600 Ibs 
Mortar, 3. ta;1..25.4<. 150 ‘‘ 240 ‘* 
Board of Public Works, Reading, Pa.—Department of 
Sewers. 


Composition.—Magnesia, not over 214%; sulphuric acid, 
not over 2%. 

Fineness. — 95% shall pass through a sieve of 10,000 
meshes; 80% shall pass through a sieve of 40,000 meshes. 

Checking and Cracking.—Two cakes of neat cement to 
be molded on glass. One to be immersed in cold water, 
after having set hard, and examined from day to day for 
surface checking and warping, the other after having 
been set hard to be immersed in water at 212° F, and al- 
lowed to remain in water of that temperature for 24 to 
386 hours. Examination of the pat at the end of that time 
for constancy of volume and checking. Should the pats 
become contorted or show signs of warping or cracking, 
the cement will be rejected. 


Tensile strength, 24 hours. 7 days. 28 days. 
INGAL gaye tains he's sve; riace 200 Ibs. 500 Ibs, 650 Ibs. 
Mortar, 3° to I2.. 160°" 250 ‘“* 

Department of Public Works, Philadelphia, Pa.—Bureau 

of. Water. 

Tensile strength. 24 hours. 7 days. 28 days. 
Neatiitat ele ttestite «tale 200 Ibs. 550 Ibs. 650 lbs 
Mortar, 3 to 1... 200 ‘‘ 300 ‘* 


Hot Water Tests.—All cement shall meet such other ad- 
ditional requirements as to hot water, set and chemical 
tests as the engineer may determine, the requirements 
for set may be modified where the conditions are such as 
to render this advisable. 

The Portland cement furnished under the above speci- 
fications was used in large quantities for concrete work. 
In Brooklyn the work consisted in the improvement of the 
Wallabout Market lands under the direction of Mr. W. 
E. Belknap, engineer, Atlas cement being used. The 
Reading, Pa., work consisted of the entire concrete sewer 
system under the direction of Mr. E. Chamberlain, City 
Engineer, Atlas cement being used. The Philadelphia 
specifications embraced the large work on the Queen Lane 
reservoir, under the direction of Mr. Jno. C. Trautwine, 
Chief Engineer of the Water Bureau, Alpha cement was 
used on one section. 

A careful study of the above specifications will show 
Mr. Belknap’s to be the same in magnesia and sulphuric 
acid as I recommend; tests for fineness and tensile strength 
slightly lower, while the requirements for soundness are 
much more severe than I recommend. It is to be noted 
especially under the heading “‘Soundness,’’ paragraph (b), 
Mr.Chamberlain’s requirements are the same as mine, with 
the exception of magnesia, in which he is %% lower. Mr. 
Trautwine’s tensile requirements are higher in both neat 
and’mortar tests for 7 and 28 days than those I rec- 
ommend. 

The above specifications will certainly show that Mr. 
Lesley in his aim to convince your readers that the ten- 
dency is towards lower requirements, has only picked out 
those specifications which support his criticisms. Now is 
this a scientific way of criticising this subject? The speci- 
fications I have exhibited show some lower and some 
higher than those I have advocated. 

Another point that Mr. Lesley makes in his article of 
Sept. 21st: He states that ‘‘Not a single specification is 
refuted by Mr. Donaldson, nor its accuracy questioned.’”’ 

Having assumed they were correct, I did not go over 
them carefully and consequently made no reference to 
them in my answer to his first criticism; but I would 
like now to correct the 7-day neat requirements of both 
Russia and Belgium from 255 Ibs., as stated by Mr. 
Lesley, to 355 Ibs.; to insert a 7-days sand test for France 
of 113 Ibs. and to correct the 28-days sand test from 215 
lbs., aS stated by Mr. Lesley, to 213 Ibs. 

Under Mr. Lesley’s list of the different countries, giving 
the requirements for fineness, Roumania is to be found. 
Now under the list giving the requirements for Strengtn, 
Roumania is left out, while all the other countries appear. 
Why is this? It may be well to enlighten the “inex- 
perienced engineers and architects.” Under the same goy- 
ernment specifications quoted by Mr. Lesley for fineness 
are the tensile requirements for sand test (83 sand to 1 
cement) at 7 days of 142 Ibs. and 28 days of 241 Ibs.; no 
neat test being required. It might be well to mention the 
fact (Mr. Lesley having overlooked this also) that the 
government of the Roumanian railways requires a ten- 
Ssile strength for the 3 to 1 sand test of 213 Ibs. at 7 days 
and 284 lbs at 28 days,without neat requirements; the 
latter being higher than any specification quoted by the 
writer and almost equal at 28 days to the neat require- 
ment of 300 lbs. at 7 days, which Mr. Lesley ‘thinks 
will give good results.’ The requirement of Russia men- 
tioned by Mr. Lesley as 142 Ibs. for 28 days sand test, 
being the lowest of all the continental countries, would 
also bear an explanation. In all the countries, with the 
exception of Russia, the normal sand for making sand 
briquettes passes a sieve of one mesh and Is caught on a 
sieve of another mesh the same as by the Am. Soc. C. B. 
rules. In Russia the normal sand consists of one part 
which passes a sieve of 64 meshes per sq.cm. and is caught 
on a sieve of 144 meshes per sq. cm., and one part which 
passes a sieve of 144 meshes per sq. cm. and is caught on 
a sieve of 225 meshes per sq. cm. Thus it will be seen that 
the normal sand consists of equal parts fine and coarse 
particles, hence the low requirement. 
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The facts above stated disprove entirely Mr. Lesley’s 
attempt to convince your readers that the requirements 
advocated by me are abnormally high and above any 
others ever used on engineering work; and prove that the 
general tendency is not towards lower requirements; and 
that his specifications, as quoted, are inaccurate and mis- 
leading. 

Mr. Lesley apparently leses sight of the main reason 
which influenced the writer in preparing the paper pub- 
lished in part in your issue of July 16. In the first place 
the prime object in writing that paper was to urge the 
adoption by the U. S. Government of a standard specifi- 
eaticn for Portland cement and a specified method of 
testing, which would be applicable to all departments 
alike. Svch a standard, if adopted by this government, 
would prove beneficial to both users and producers alike; 
and at the same time would be used outside of govern- 
ment work. In presenting this subject, care was taken 
to collect specifications from as many offices in the several 
departments as could be obtained, in order to present the 
conditions as they now exist and argue from them the 
need of some such measure in this country. The majority 
of the European countries have their government speci- 
fications, while the United States has not and the defective 
system was explained in the paper acompanying the 
specifications prepared by me. The subject was not 
taken up before the conditions were carefully studied. 
It was not the purpose to antagonize either the United 
States Engineers on the one hand, or the cement industry, 
as championed by one man, on the other. In all some 30 
odd specifications were collected, which it would have been 


FIG. 1.—POWER HOUSE OF THE NIAGARA FALLS POWER CO.,—END VIEW. 


impossible to have published in detail, but it is safe to say 
no two were alike. From some offices no specifications 
could be obtained, while others had none. 

In order to show the varied character of the specifica- 
tions as respects requirements for fineness, checking and 
cracking and tensile strength, a few are given below. No 
specifications received contained chemical requirements. 
The requirements correspond to the order in which the 
offices are given. 


Departments and Offices. 


No. 1.—U. S. Engr. Office, Washington, D. C.; Maj. E. 


L. B. Davis; August 14; 1895. 

No. 2.—U. S.. Engr. Office, Detroit, Mich.; Col. O. M. 
Poe, September 28, 1895 3 

No. S2ULS Engr. Office, Duluth, Minn.; Maj. E. B. 
Sears; January 28, 1895. 

No. 4.—U. S. Engr. Office, Chattanooga, Tenn.; Capt. Dan 


Cc. Kingman; July 1, 1895. ; 
No. 5.—U. .S. Engr. Office, Philadelphia, Pa,; Maj. C. W. 
Raymond; July 21, and October 15, 1896. 


No. 6.—U.'‘S. Engr.: Office, Newport, Re Le Maye Daw: 
Lockwood August 25, 1896. 
No. 7. —Rock Island ‘Arsenal, Rock Island, Ill.; Col. A. R. 
Bunun July 22, 1896. 
S— uns: Navy Yard, Mare sieaet See; Capt. H. L. 


are Commandant; December 27, 

No. 9.—U. 8. Navy Yard, Norfolk, ran 3 “Th. F. R. Harris, 
Paymaster; October 30, 1896. 

No. 10.—U. S. Navy Yard, Washington, D. C.; 
J. A. Howell, Commandant; December 24, 1895. 
No. 11. —Office U. S. Light House Engineer, 5th District, 
Baltimore, Md.; Capt. Erick Bergland; August 22, 1894. 


Com. 


;——- Fineness, -—— 
Sieve, ak 
meshes. ;—Checking and cracking.—; 
Wo. 1..95% through 4,000. No requirement. 
No. 2. .96% ee 2,500. Pat. subjected to st’m vapor 
75% 3 14,400 and immersed in hot water 
No. 38. .75% ES 10,000. Pat. immers’d water 212° F 
No. 4. .87% we 10, 000. Pat. immersed in cold water 
No. 5..No requirements. No requirement. 
INORG GaSe ‘ Pr te 
No. 7..95% through 2,500. Pat. immers’d water 212° F. 
No. 8. .90% = 6,400. No requirement. 
No. 9..97% Me 3,600. “ se 
No. 10. .907 5s 6,400. ‘“ as 
Ao, 11. 95% a 2,500. Pat. immersed in cold water 


.are adyocated by me. 


Tensile sik le 


|————_Neat. |—3 sand to 1 cement.—, 
24 hrs. 


7 days. 28 days. T days. 28 days. 6 mos. 
No. 1..300'Ibs. 450 Ibs. 700 lbs. peal bssieas al DSounss eal DSS 
INO. 22 lave a CaO pean SS 125 visay 200 Ue nae 
NOS Sijwcrs One ena eeberee ee” 125 F200 oe aOres 
NOS 42) eee Oe ee D0OS 1207 «ek SOi, seateer, 
Noo, 25.2505" 450 ects ee os 88 a ie cesta Fetes ge 
Netetak (40D ERO." 2 126 e200 2 cee 
INOS 52200 $A 450 4 See oSitey fod okies Se ee 
aia ee AOU see OUO 12505 Be200 82 Hl 
No. "62.2005" 400s BOO 7523 125"! 200s aaa ees 
INIO 23 SU ace reer AOE es Meena 506 140 oc acne one 
ING. 18 beens PEO 8 Wy eee yh TEE aS 9 re SES isch 
NOs Oe sities gee a as ates 2 he ate ia lone Sill sara eels 
No. 10 Sem DOO Tr etc 6 oie) Mics Bae = eres 
No. 11 Sie SOU aap oS 80. fue eatin eee 


4In air. Thirty days. 


Note—Under the heading Tensile Strength, two specifi- 
cations are quoted for No. 5, the first was dated July 23, 
1896, while the second for the same piece of work was 
dated Oct. 15, 1896. The rules for the testing are based 
generally on the Am. Soc. C. E. rules, while notation is 
made above for air tests. Specification No. 8 requires 
transverse and compression tests. 

A careful analysis of these specifications will bring out 
clearly these two facts: First—That Mr. Lesley is wrong 
when he quotes the U. S. Engineers in your issue of Sept. 
10, as having one requirement; Second—That he is wrong 
in stating that the tendency is towards lower require- 
ments. It is ridiculous for Mr. Lesley to assert that my 
requirement of 500 lbs. neat at 7 days ‘‘would lead to 
dangerous results in work,’ and equally as absurd to 
state that “‘there is a marked swing in the pendulum in 


of magnesia, as explained in your issue of Sept. 10, re- 
mains unassailed by Mr. Lesley; while the percentage of 
sulphuric acid, notwithstanding his futile efforts to twist 
the meaning of the two requirements, is precisely the 
same as universally specified. Admitting that the limits 
for lime and silica are somewhat confined for low limed 


cements, the limits for iron and alumina combined are the 


same as those within which M. Le Chatelier: says “Port- 
land cemeuts of good quality are to be found” and from 
the analyses of M. Cardlot of the principal cements of 
France, Ergland, Germany, Belgium and Russia (Ciments 
et Chaux Hydrauliques; Paris, 1891; pp. 71 and 76) the 
following number are within the limits advanced by me: 

French, 11 out of 12 cements; English, 12 out of 13 
cements; German, 10 out of 14 cements; Belgium, 6 ou* 
of 6 cemerts; Russia, 4 out of 7 cements. This certainly 


shows that a majority come within the limits specificd 


by me. 


Giaving cnly answered My. Lesley on the four headings 


he criticises the proposed specifications on, it certainly — 


will be admitted by the readers of your paper that [ 
have not only ‘‘found scientific support,’’ but have pro- 
duced the same in defending the requirements of my speci- 
fications. As to whether they are ‘‘crude and ill digested” 
as Mr. Lesley states, I leave that to the judgment of those 


of your readers who will carefully go over the facts and — 
procfs presented in this paper in support of my specifica-_ 


tion and in disputing the arguments of Mr. Lesley. 
Pefore corcluiling, I would like to bring out clearly a 
point which has not been considered by Mr. Lesley. The 


requirements are high and in formulating them it was — 


tlm ad a 2 


FIG. 6.—TERMINAL STATION AT CITY LIMITS OF BUFFALO, WHERE WIRES 


PASS FROM POLES TO UNDERGROUND CONDUITS. 


favor of the elimination of the boiling test,’’ when so 
many of the specifications cited by me require it. 

Now, it is manifestly clear, from a study of the few 
specifications quoted above, wherein I have argued, in 
my ‘Proposed Standard Specification,’’ for some uniform- 
ity among government engineers. It is likewise shown 
from the number of prominent specifications of govern- 
ment as well as civil engineers that the requirements 
advocated by me are not abnormally high or novel, as Mr. 
Lesley would have your readers believe. 

In the matter of fineness, specifications certainly show 
that in the last five years this particular requirement has 
been raised, due to the gradual realization of its import- 
ance from the valuable results obtained, and why should 
it not be raised even higher? Perfect conditions can only 
be obtained by eliminating the coarser particles in a 
cement and thereby increasing the strength. All the ad- 
vantages derived from fine grinding have been fully 
brought out in my previous papers, and writing as a 
manufacturer it is certainly within my province to judge 
of the capabilities of mills to meet such requirements as 
Even Mr. Lesley is constrained to 
admit tnat ‘‘no careful manufacturer would hesitate to 
guarantee cement of the ficeness he recommends.” Tae 
whole question of finencss to a manufacturer hinges on 
the increased cost of production, and if such limits as these 
advocated by me were advanced by an engineer, Mr. Les- 
ley would hardly raise objections. Certain it is, no con- 
sumer would be found among those who objected on the 
ground of an excessive requirement, for they would be the 
ones directly benefited. Should some prominent engineer, 
government or civil, specify limits as high as those advo- 
cated by me, it is certain that mills would soon grind fine 
enough to meet them. On this point also the objections 
of Mr. Lesley are to be read in two words ‘‘extra cost,’ 
ana while it is admitted that the requirement in this 
respect is slightly higher than in the majority of speci- 
ficaticns, it will not be very long before the requirements 
in many will equal them. 

Taking up the remaining element criticises by Mr. Les- 
ley, chemical composition, my authority for the percentage 


the Lurpose to make them high, but to meet this not only + 


2 specific manner and method of testing was provided, but 


it was stated that testing should be done in well equipped — 


leboratories, by competent persons, thoroughly conversant — 
with the subject of cement in both its chemical and physi- ° 


cal properties. Testing thus conducted would obtain maxi- 
mum physical results and the best Portland comee a 
would easily pass the requirements. 


Yours very truly, FR 


Wm. J. Donaldson. 
503 Betz Building, Philadelphia, Pa., Nov. 12, 1896. 


(The demands on our space compel us to rule — 


the discussion on this subject closed with the 
above letter. Without reference to the special 


matters in controversy, it may be remarked that 


= 


each of the parties to the discussion have con- 
tributed a large amount of information respect- 


ing the specifications for Portland cement in use © 


in a great variety of places, which will be studied 


with interest, we doubt not, by those of our read- © 


ers who have cement specifications to formulate. 
We may remark as an interesting fact in this 


connection that at the meeting of the American — 
Society of Civil Engineers, on Noy. 4, a resolution 


was adopted recommending to the Board of Di- 
rection of the Society to take action looking to the 
preparation of a new standard code for cement 


testing to replace the one formulated by a com- 


mittee of the Society in 1884. 

Under the constitution the Board will make its 
report at the next annual meeting, and that meet- 
ing may order a letter ballot of the Society as to 
whether the proposed action shall be taken. 
Doubtless, the Society, if it takes action, will 
merely revise its code governing the method of 
making tests, and will not attempt anything in 
the way of a standard specification. 


December 10, 1896. 
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It appears to us that the most important point 
raised by Mr. Donaldson is the desirability and 
expediency of the adoption of a standard cement 
specification by the Government or by theCornps of 
Isngineers. Concerning this, itappears plain enough 
that good resultsmight follow,for example, if the 


THE NIAGARA FALLS AND BUFFALO ELECTRIC POWER 
TRANSMISSION. 


Among the first corporations that contracted 
with the Niagara Falls Power Co. for electric 
current from the power house at the Falls was 


FIG. 2. VIEW IN THE INTERIOR OF THE NIAGARA POWER HOUSE, SHOWING THE THREE 5,000-H. P. 
WESTINGHOUSE DYNAI10S NOW RUNNING. 


Chief of Engineers were to createa Board to formu- 
late astandard cement specification for use by the 
various officers of the corps. In the multitude of 
duties with which an engineer officer is charged, 
few have time to study all the ins and outs of the 
subject of cement tests and specifications, and it 
would be a great aid to good practice, undoubted- 
ly, to have a standard specification at hand, pre- 
pared by some of the ablest men in the Depart- 
ment. Such a specification, of course, would need 
to be very elastic, and would need to contain 
many alternative provisions from which each of- 
ficer could select those best suited to his especial 
work. Cement for use in sea-water, for example, 
should have certain special requirements, and the 
most economical grade of cement to use for a 
given work will vary widely in different locali- 
ties, 

But while we can readily see the benefit of such 
a standard specification, we would also urge 
strongly that no action should be taken that 
would make such a standard specification difficult 
to change. 

May the day be long distant when Congress 
shall enact a standard cement specification for 
use in all Government departments! Experience 
with the old U. S. standard for testing boiler- 
plate is an excellent illustration of the evil in 
getting a Government standard adopted in such 
shape that it cannot be readily amended and kept 
up with the times. For this reason we should 
strongly oppose Mr. Donaldson’s proposition to 
have a single standard specification control all 
Government work. That could not be brought 
about without Congressional action, which is at 
all costs to be avoided. 

If, however, the present able Chief of Engineers 
should see fit to appoint a Board to formulate 
Some standard specification, the use of which 
should be recommendatory, not compulsory, upon 
the various officers of the Corps of Engineers, we 
can see how the action might be very beneficial. 
—Ed.) 


Notes and Queries. 


Frank A. Peirce, Greensboro, N. C., wishes to obtain 
the address of parties experienced in the construction of 
timber flumes for the transportation of timber. He also 
asks for any published data detailing the ordinary methods 
of construction. 


the Buffalo Street Ry. Co. In accordance with 
that contract there is now being delivered at Buf- 
falo electric current sufficient to develop 1,000 HP. 
This current is sent over bare wires from the 
power house at Niagara Falls, a distance of 26 
miles. The various power plants at Niagara Falls 
have been described from time to time in our 
columns, and are without doubt the most famous 


Co. was started on April 5, 1895, and contracts for 
power have now accumulated sufficient to absorb 
the entire output of the three 5,000 HP. generators 
which were first installed. Work is now in prog- 
ress on an extension of the wheel-pit and power 
house which will permit additional dynamos to be 
placed. 

Work on the line for transmitting electric cur- 
rent from Niagara to Buffalo was begun last 
August by the White-Crossy Co., of 29 Broadway, 
New York city, which has spared no expense to 
construct the line in as substantial and durable a 
manner as possible. The pole line is not a straight 
one; owing to the objections of land owners to 
having their farms cut in two, it was necessary 
to deviate considerably from a direct route, and 
for a large part of the distance the line follows 
the property boundary between farms. 

For the greater part of the distance the com- 
pany owns the right of way, a strip 30 ft. wide; 
for five miles the line runs along the bank of the 
Erie Canal. There were 21,000 poles required for 
the work. They are of white cedar, shaved round, 
and are to be painted. The poles vary in height 
from 35 to 65 ft., and in diameter from 15 to 30 
ins. They are set at distances varying from 60 to 
75 ft. in order to eliminate any sympathetic vibra- 
tions of adjacent sections of the wires. The holes 
for the poles were dug from 6 to 8 ft. deep, and 
wherever the earth was soft concrete was used 
in setting. At sharp curves six poles were set in 
pairs (Fig. 5), each pole supporting one end of a 
double cross arm. The double cross arms are used 
to distribute the weight of the wire on two in- 
sulators instead of one, and to make the turn less 
abrupt. 

Each pole carries three cross arms. The two 
upper ones are to support the power cables; they 
are yellow pine, 12 ft. long and 3% x 414 ins. in 
section. Each is trussed with an angle iron 
14%4x% ins. Each cross arm is designed to carry 
six cables. At either end of the top cross arm is 
a steel pin 18 ins. high; along these pins and also 
on top of the poles will be stretched three barbed 
iron wires; these will be grounded at frequent in- 
tervals and are expected to give protection against 
lightning. The pin holes in the cross arms are 4 
ins. deep with drainage holes. All pins were 
boiled in linseed oil. The third cross arm is a 
small one for carrying a private telephone wire, 


FIG. 3.—TRANSFORIER HOUSE AT THE NIAGARA END OF THE NIAGARA FALLS AND BUFFALO ELECTRIC 
POWER TRANSMISSION LINE. MAIN POWER HOUSE IN LEFT BACKGROUND. 


of all electric power installations by reason of the 
vast possibilities of future development. 

The current from the Falls is generated by the 
Niagara Falls Power Co., which transmits the 
power as far as the city limits of Buffalo. All the 
construction work in connection with this instal- 
lation was effected by the Cataract Construction 
Co., while the distribution, after it has reached the 
city limits, is in the hands of the Cataract Power 
& Conduit Co. 

The first dynamo of the Niagara Falls Power 


which will be connected with 52 telephones located 
at intervals on the poles, to be used by linemen. 

The insulators weigh 9 lbs. each; they are 
double petticoated, having two deep annular 
grooves around the bottom to prevent water or ice 
from forming an electric connection between the 
wire and the insulator pins. A groove at the apex 
carries the wire. The insulator is provided with a 
gutter running to a point on either side to prevent 
icicles hanging in such a way as to strike the cross 
arm, 
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These insulators were tested to withstand a 
pressure of 40,000 volts. The test was made by 
inverting the insulator and partly immersing it 
in brine contained in a metal vessel. The pin 
hole was also filled with brine. The terminals of 
the high pressure current were connected with the 


metal vessel and with the brine in the 
pin hole of the _ insulator. No calibrating 
instruments were used in circuit, the eye 
alone being relied upon to detect the pass- 


especially designed for heavy voltage trans- 
mission work, and are _ single pole. They 
consist of strips of marble, upon which are 
mounted eleven cylinders, giving one air gap space 
1-82 in. for each one thousand volts, with an 
allowance of 25% rise in the potential. In the 
action of the arrester, the large metal cylinders 
serve to chill the arc, so that, on reversal of the 
current, the are is extinguished, no dependence 
being placed upon any non-arcing property of the 


FIG. 4.—STEP-UP TRANSFORMERS, 1,250-n. P. CAPACITY EACH FOR NIAGARA FALLS AND BUFFALO 
ELECTRIC POWER TRANSMISSION. 


General Electric Co., Schenectady, N. Y., Contractors, 


ing of current through or across the insula- 
tor. 
rial Porcelain Works, Trenton, N. J. 

In the rush of putting up the line some smaller 
size insulators were substituted and in several 
cases where this was done not only the pins but 
the cross arms have been burned off by the escap- 
ing current due to the insufficient insulation. 

Looking from the Niagara end, the poles are set 
so that the outer ends of the cross arms are 
directly over the boundary line of the right of way; 
this leaves sufficient room for another pole line on 
the left. The three cables which are now in posi- 
tion are bare copper wire, each 350,000 circular 
mils in diameter, made up ef 19 No. 10 wires. 
Each pole supports a weight of about 1,200 lbs. of 
copper. 

The cables leave the generators in the Niagara 
power house and are conducted in a lead covering 
across the “Bridge of Sighs’ to the transformer 
house. The step-up transformers are the largest in 
the world; each of 1,250 HP. capacity, 7 ft. 10 ins. 
high, with a base 64x56 ins. Hach transformer 
weighs 25,000 lbs. The 2,200-volt alternating cur- 
rent from the generators is here raised to 11,000 
volts, and changed from a two-phase to a three- 
phase current. Provision is made in these trans- 
formers, aS well as in the ones at the Buffalo end, 
for raising the voltage to 22,000 volts whenever 
it is wished to increase the capacity of the line. 
The transformers are cooled by an air blast from 
afan driven by a 5 HP. motor. From the trans- 
formers three cables pass to the high tension 
switchboard standing beside them. This switch- 
board is of marble, and carries three high tension 
switches, each switch being separated by a marble 
barrier about 1 in. thick. This partition prevents 
arcing from switch to switch. The switchboard 
also carries current indicators and three special 
fuse carriers. From the transformer house the 
wires pass through lightning arresters to the first 
pole of the pole line standing immediately in the 
rear of the building. 

At Buffalo the cables pass from the last pole 
into a small brick terminal station (Fig. 6), 
where connection is made through lightning 
arresters with the underground cables. The 
lightning arresters are of the Wirt type, 


The insulators are furnished by the Impe-- 


metal to put out the are. In order to limit the 


current on short circuit, and thus the heating ~ 


effect, a special solid graphite rod of low non- 
inductive resistance is used. The arresters are 
similar to those used on the Big Cottonwood trans- 
mission line at Salt Lake City, Utah, which have 
effectually protected the machinery in many severe 
storms. The underground wires are rubber cov- 
ered, taped and sheathed with lead; the insulation 
was tested to withstand 80,000 volts. The vitrified 


pressure from 10,700 to 370 volts; they are similar 
to the ones at the Niagara end, and, like them, 
are cooled by an air blast. The 370 volt current 
is conducted to three rotary transformers in the 
power house. Two of these are-in use, and the 
third is held in reserve. These transformers are 
six-pole machines; they convert the 870-volt alter- 
nating current into a 500-volt direct current, in 
which form it is used on the Buffalo Street Ry. 
The rotary transformers are each 6 ft. 10 ins. 


high, with a base 36x47 ins, and weigh 7,000 


lbs. 
nished by the General Electric Co. 
We are indebted to the White-Crosby Co. and to 


The electrical apparatus has all been fur-. 


the General Electric Co. for the information from — 


trations. 
et 1° Be 


- which this article was prepared, and for our illus- 


THE LATEST CAPE COD SHIP CANAL PROJECT has — 


reached the time limit for depositing its $200,000 with 
the State Treasurer, as provided by the Massachusetts 
legislature. 
must be filed within six months from June 9, 1896. 


The law also provides that plans of location — 
The — 


preliminary plans have been prepared and approved by © 


the joint board of railway and harbor and land commis- — 
sioners, but they await the deposit with the State Treas- — 


urer before being presented to the Barnstable County — 


Commissioners. 


THE ERIE CANAL was closed to navigation on Dec. | 


1, and preparation is being actually made to enter upon 
the execution of the plans for the improvement of the 


State Canals, for which contracts have already been let, — 


aggregating $4,000,000. 
eo eee 

THE BOSTON PNEUMATIC TRANSIT CO., on Nov. 
30, again received from the Board of Aldermen permis- 
sion to lay and operate suitable underground pipes for 
transmitting mail matter, merchandise, etce., 
certain streets of that city. 
Oct. 2, returned without his approval a similar order, 
stating that he believed that no such franchise should 
be granted without provision in it for a pecuniary return 
to the city. The present order is based upon an agree- 
ment of the company to the following effect: One year 
after the completion of any line of tubes the company is 
to pay one-half of one per cent. of the total gross revenue 
of the company for that year. For each year thereafter 
the company shall add one-quarter of one per cent., until 
at the end of the ninth year of its operation it shall pay 
to the city 214% of the total gross receipts and continue 
to pay this sum so long as the tubes are operated. The 
contract provides that the conduits must be completed 
by Jan. 4, 1898, under the general supervision of the 
Superintendent of Streets. As this order conforms gen- 
erally with the recommendations of the Mayor it will 
doubtless be approved. 


FIG. 5.—A PORTION OF THE POLE LINE FROM NIAGARA FALLS TO BUFFALO. 
The White-Crosby Co., 29 Broadway, New York City, Contractors. 


clay conduit has 12 holes or ducts, each 3 ins. in 
diameter; but three of these ducts are in present 
use. The conduit is laid 18 ins. under ground and 
surrounded on all sides by a bed of concrete 4 ins. 
thick. 

The step-down transformers (Fig. 7) are located 
in a small building adjoining the Buffalo Street 
Ry. power station. These transformers reduce the 


A STEEL RAIL PLANT is projected for Japan. Five 
Japanese commissioners who are making a tour of the 


through — 
Mayor Josiah Quincy, on | 


United States and Europe in search of information con- — 


cerning steel making were in Pittsburg last week visiting 
the principal works in that city and vicinity. It is said 
to be their intention to purchase an 8-ton converter and 
modern machinery for a small steel plant. The com- 
missioners expect to sail from New York for Liverpool 
on Dec. 12. 
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THE BRONX PARK BOTANICAL GARDEN PLANS, 
for New York, are not yet made public, but Prof. Brit- 
ton, who is to be in charge, says that the general com- 
mittee on plans has decided that the greater part of the 
$250,000 to be first raised for the improvement of the 
250 acres, set apart in Bronx Park for the garden, will 
be expended upon the museum building, which is to be 
built upon elevated ground about 1,000 ft. east of the 
Bedford Park station of the Harlem Railway. This build- 
ing will have a front of 304 ft., with two wings each 200 
ft. long and 50 ft. deep. Houses for the director-in- 
ehief and head and second gardener will be built east 
of the Bronx River, and there will also be propagating 
houses and rain-shelters. The plans provide for a sec- 


and one to Brockport, Mass. The third cable to Ireland 
was completed in August, 1894. The president of the 
company is J. W. Mackay, and operations commenced in 
December, 1884. The gross earnings of 1895 were §$2,- 
009,738; with $1,215,298 net earnings. 
aaa eee oe ee 
A THIRD ST. LOUIS BRIDGE is being discussed for 
North St. Louis by the North St. Louis Improvement 
Association. Some railway officials are said to be :nter- 
ested, but as yet the project is talk only. 
as 
THE U. S. PATENT OFFICE, in the fiscal year ending 
June 30, 1896, received 41,660 applications for patents, 
1,641 applications for designs, 2,460 caveats and 2,064 ap- 


: 


FIG. 7.—STEP-DOWN TRANSFORMERS AT BUFFALO FOR THE NIAGARA FALLS AND BUFFALO TRANSMISSION. 
General Electric Co., Schenectady, N. Y., Contractors. 


ond glass-house, larger than the one above described, to 
be located south of the Southern Boulevard. These plans 
are now being completed, and as soon as they have been 
passed upon by the Park Commission and the Building 
Department they will be published. 


> 


THE U. S. GUNBOATS ‘“‘VICKSBURG’ AND “NEW 
port’? were launched at Bath, Me., on Dec. 5. These are 
composite boats with steel frames planked below the water 
line and plated above. Each boat is barkentine rig, with 
three full decks. The lengths are 168 and 174 ft. on load 
water line, the extreme beam is 34 and 36 ft., the mean 
draft is 12 ft., displacement 1,000 tons, and speed 12 
knots. The engines are twin-screw vertical triple ex- 
pansion, with 800 I. HP. and 16, 22 and 36-in. cylinders 
and 24-in. stroke. The armament includes six 4-in. 
rapid-fire guns, and four 6-pdr. and two 1-pdr. rapid-fire 
guns. The crew will include 11 officers and 135 men for 
each. 


ee a 


THE BOARD OF INSPECTORS OF STEAM VESSELS 
at New York city is being investigated by a special board 
of inquiry appointed by Secretary Carlisle. It is charged 
that the inspectors of the local board have accepted 
bribes to pass vessels needing repairs. 

Gch vie ee 

VITRIFIED SEWER PIPE 36-INS. IN DIAMETER, to 
the extent of 3,000 ft., will be laid in Montpelier, Ind., in 
place of brick sewer usual for so large a sewer. The 
pipe will be made by the Blackmer & Post Pipe Co., of 
St. Louis, of which Mr, L. W. Post is Mee President and 


General Manager. ee 
OO 


_THE POSTAL TELEGRAPH CABLE COMPANY, 
Says the ‘‘Journal of Commerce,’’ is to be purchased by 
the Commercial Cable Company, with the view of es- 
tablishing a great foreign and domestic organization. 
The Commercial is to issue $20,000,000 in 500-year bonds 
and to exchange $15,000,000 of this, dollar for dollar, 
for the stock of the Postal Cable Company, with a guar- 
-antee of 4%; the balance will remain in the treasury of 
the Commercia] Company and be added to its $10,000,000 
of capital stock. The Commercial Cable Company is 
popularly known as the Mackay-Bennett Cable Co., and 
it owns three cables between Nova Scotia and Ireland, 
one from Ireland to Havre, and one from Ireland to 
Bristol, England; also one from Nova Scotia to New York 


plications for trademarks. The patents granted numbered 
22,791, and 11,466 patents expired in the year. The 
total receipts of the office amounted to $1,307,090, and 
$209,721 represented receipts over expenditures. The total 
balance to the credit of the Patent Office, in-the U. S. 
Treasury, is $4,776,479. 


THE VACANT PUBLIC LANDS of the United States, 
says Mr. Francis, Secretary of the Interior, in his annual 
report, amount to 600,000,000 acres not including Alaska. 
The actual public domain now amounts to 1,849,072,5387 
acres. The General Land Office has disposed of 946,000, - 
000 acres up to 1896, with 326,000,000 acres of this 
granted since June 30, 1883. Since 1862, 162,892,132 
acres have been entered under the Homestead Act of 1862, 
To land-grant railways 83,784,705 acres have been dis- 
tributed and 1,945,045 acres have been patented to wagon 
roads. The total area of the four National parks is 
3,272,960 acres, and the estimated area of all Indian res- 
ervations on the public domain is 84,418,562 acres, with 
1,397,691 acers in military reservations. Mr. Francis 
thinks that 100,000,000 acres of the arid lands could be 
reclaimed by irrigation. 


ee 


THE EXPORTS of manufactured goods from the United 
States for October surpass even the remarkable record for 
September of this year. The exports of this character 
advanced from $16,352,356, in September, 1895, to $21,- 
684,734, in September, 1896. The figures for October 
show an advance from $18,778,817, in 1895, to $23,479,279 
in 1896, the highest total for any month in the present 
fiscal year. The total for the four months, including Oc- 
tober, is more than $87,500,000, and if the rate is con- 
tinued the total of manufacturing exports for the fiscal 
year will be $263,000,000; the actual total will not 
fall below $250,000,000 for the year. At the latter rate 
the exports of this character will be $22,000,000 in excess 
of the total for any fiscal year on record, and $49,000,000 
more than the record for any calender year. The manu- 
facturing exports for 1896 will be 26.47% of the total ex- 
ports, the highest proportion on record, that of 1895, be- 
ing 23.14%. The total exports for all kinds for 1896 will 
be about $882,520,000, only exceeded by the $1,015,732,011 
exports of 1892. For the ten months ending Oct. 31, the 
value of copper ingots exported was $22,094,000, and that 
of refined oil, $47,979,000, the gain in those two items 


for the ten months, over 1895, was a little more than 
$16,000,000. The actual gain in the export of manufactured 
articles for the same ten months was $60,000,000. The 
exports of electrical and scientific apparatus advanced 
from $1,351,460, in the corresponding ten months of 1894, 
to $2,234,664 in the ten months of 1896, The value of 
colored cotton exports, for the same period, advanced 
from $3,120,791, in 1894, to $3,441,670 in 1896; but the 
export of uncolored cottons advanced from $6,486,299 to 
$10,322,833 in 1896, and was nearly double that of 1895. 


———- 


THE PACIFIC COMPANY is the name of a company 
organized in New York City and incorporated in Vir- 
ginia with $20,000,000 capital, with the alleged purpose 
of developing coal mines and building railways in Peru. 
The officers and directors are as follows President, Harry 
Keene; Secretary, R. W. Hawkesworth; Treasurer, Jacob 
Bertschmann. The directors are the three above named 
and Charles F, Dieterich, Charles Coudert, E. J. Jerz- 
manowski, Isaac Alzamora, John C. Barron, David S&S. 
Walton, Henry T. Scott, Jose M. Yrigoyen, Charles W. 
Mayer and Appleton D.’ Palmer. The company’s New 
York offices are in the American Surety Building at No. 
100 Broadway... Mr. Keene is President of the Equitable 
Gaslight Company. 

A KITE CARRYING A TELEPHONE WIRE over ob- 
structions was successfully experimented with by Mr. 
Wm. A. Eddy, of Bayonne, N. J., on Dec. 6. The wire was 
sustained by three large kites. A lantern was attached 
to the outer end of the wire, and when it reached a 
height of 500 ft. was lowered by being paid out through 
a pulley suspended from one of the kites. When it 
reached the earth ground connections were established 
at each end of the wire and both telephone and telegraph 
messages were sent through it. The obstructions which 
the wire passed over included three lines of trees, two 
roadways, a line of telegraph and one of telephone wires 
and a house. Signals were exchanged for over an hour, 
and the kites and wire were then drawn in. 


— ——- 


DOORS OPENED BY ELECTRICITY when a person 
steps upon the wire door mat have been placed at the en- 
trance of the new city market, at Springfield, Mass. An 
electric motor using a 110-volt current furnishes the 
power for winding up a coil spring and closing the door, 
and the circuit is broken by stepping upon the mat, re- 
leasing the spring which opens the door. The inventors 
are Oliver H. Hicks and Robertus F. Troy, of Chicago. 


A BOILER COMPOUND or water purifier for locomo- 
tive and other boilers, which has thus far shown very 
favorable results in actual use, has been tested on the 
Cleveland, Cincinnati, Chicago & St. Louis and the Wis- 
cecnsin & Michigan railways. The chemicals which enter 
into its composition are given as follows: Ba Cs He Os, 
Ca Cs He Oz, Ba Cle, and Ca O Hz O, but the relative 
proportions of each in the mixture are secret. As mar- 
keted the mixture is in the form of powder and is to be 
acded to the water, either hot or cold, in the proportion 
of about %-lb. per 1,000 gallons. It is claimed to be 
non-corrosive and to have no injurious effects upon the 
packing, and, of course, to prevent scale and rust. The 
makers are Engle & Co., of Chicago, IIl. 


EB 


ANNUAL MEETING OF THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 


In our last week’s issue we gave a report of this meet- 
ing down to Wednesday afternoon, Dec. 2. The list of 
members and guests present increased until the adjourn- 
ment on Friday afternoon, when it numbered 538, making 
the meeting the largest probably that has ever been held by 
any engineering society in this country, On Wednesday 
evening a reception and conversazione was held at 
Sherry’s. This was the only distinctively social event of 
the meeting. Thursday morning’s session was devoted to 
the reading and discussion of papers. The first was en- 
titled ‘‘Experimental Investigation of the Cutting of 
Bevel Gears with Rotary Cutters,” by F. R. Jones and 
A. L. Goddard. The authors describe the operations re- 
quired in cutting bevel gears with rotary cutters in a 
milling machine. The only uncertainty in these opera- 
tions is that of revolving the blank from its original or 
central position through such an angle that the cutter 
shall pass through the pitch point of the larger end of 
a tooth, and at the same time cut just enough off the 
smaller end to allow the gear to mesh with its mates 
without further dressing of the teeth. 

By a series of experiments with an apparatus which 
they designed for the purpose they determined the amount 
which the blank should be revolved for a number of 
different sizes and shapes of gears. The results are 
given in the paper and will be of interest to machinists 
and others concerned in the production of bevel gears. 

The next paper was presented by Mr, J. A. Laird, and 
was entitled 


“The Calibration of a Worthington Water Meter.” 


The meter tested was a Worthington made entirely of 
brass, for hot water, and bought for testing purposes, It 
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was used to measure the feed water during the two 30-day 
duty tests on the Allis engines at the Chain of Rocks 
pumping station, St. Louis. 

The method of making the tests is described and illus- 
trated. It consisted in delivering the water passing 
through the meter into two tanks supported on platform 
scales, each holding about 1,000 lbs. The errors of the 
meter for each day are as follows: 


Computation of Meter Error. 


Dateien sce aro Jan. 18. Jan.19. Jan. 20. Jan. 21. 
Per cent..of error..... + 1.6 + 0.1 + 1.4 — 0.5 
Jan. 22. Jan. 23. Jan. 24. Jan. 25. Jan. 26. Jan. 27. Jan.28 
Aa: 1.6 1.67 a3 1.4 1.2 0.5 
Jan.30. Jan.31. Feb. 1. Feb. 2. Feb. 3. Feb. 4. Feb. 5 
is 1.5 1.9 0.9 —1.0 —21.2 —1.7 
Feb. 6. Feb. 7. Feb. 8. Feb. 9. Feb.10. Feb.11. Feb.12 
1:2 1.6 1.0 10 —12 —1.8 —2.0 
Feb.13. Feb.14. Feb.15. Feb.16. Feb.17. Feb.26. Feb.27 
— 2.0 2 a Se Oe 05 
Feb.28, Feb.29. Mar. 1. Mar. 3. Mar. 4. Mar. 5. Mar. 6 
+°0.65 "OSL" 0:6 0305 Orb ee le en On7 
Mar. 7. Mar. 8. Mar. 9. Mar.10. Mar.11. Mar.12. Mar.13 
Fy ete Sie allel erties ee stented eeepc mine aad 
Mar.14. Mar.15, Mar.16. Mar.17. Mar.18. Mar.19. Mar.20. 
pel ee we Phe th allen Bes Oly © SSSR eS iyo 
Mar.21. Mar.22. Mar.23. Mar.24. Mar.25. Mar.26. 
=—0.2 —13 —07 —06 —0.7 —09 


“The Contraction and Deflection of Iron Castings,’’ was 
the next paper read, and was by Mr. Francis Schumann, 
of the Tacony Iron & Metal Co. He described a method 
of calculating approximately the deflection of castings 
of different shapes which is caused by the unequal con- 
traction of its several parts. We shall shortly publish an 
abstract of this paper. It is, as far as we know, the 
first attempt to predict by calculation based upon the 
known shrinkage of a test piece what will be the 
shrinkage of a large casting, and what will be the extent 
of the deformation produced by such shrinkage.- The 
paper led to considerable discussion, some of the mem- 
bers taking exception to some of the author’s statements. 
The discussion covered a wider range than that of the 
problems presented in the paper, and showed that the 
whole subject of cast iron and its vagaries is one of 
great interest to many members of the society. It is 
proposed to make ‘‘The Physics of Cast Iron’? a special 
subject for papers and discussions at the meeting to 
be held in Hartford next spring. The following papers 
were then read and discussed briefly: ‘‘A 200-ft. Gan- 
try Crane,’’ by John W. Seaver; ‘‘Friction Horse Power 
in Factories,’ by C. H. Benjamin; ‘“‘Washing of Bitu- 
minous Coal by the Luhrig Process,’ by J. V. Schaeffer. 
We print the second of these papers in this issue and 
the other two will be printed at an early date. 

Thursday afternoon was left free to the members to 
visit industrial works or to otherwise employ their time 
as they saw fit. Many of them remained at the rooms 
“for social and professional chat,’ as it was expressed 
in the programme. On Thursday evening another session 
was held for the reading and discussion of papers. The 
first was by Mr, F. A. Halsey, on 


“Some Special Forms of Mechanical Computers.’’ 


This paper described several forms of the special 
circular slide rules invented by Mr. Wm. Cox, of New 
York, several of which have been illustrated and de- 
scribed in Engineering News. We quote the following 
extract from the paper: 


These computers are simple mechanical devices in the 
nature of special circular slide rules, designed for the 
solution of certain more or less complicated formulas, 
each computer solving but the one formula (or in some 
special cases two) to which it is adapted. They are in 
this respect unlike the ordinary slide rule, which is, in 
a sense, a universal instrument. On the other hand, the 
slide rule covers only operations involving multiplication, 
division, squares, and square roots and their combina- 
tions, while these instruments can be made to handle 
any powers or roots or trigonometrical functions. Prob- 
lems involving more than four factors, when solved by 
the slide rule, must be attacked piecemeal, whereas the 
computers may be made to solve at once problems con- 
taining any number of factors. 

They are provided with different logarithmic scales, 
similar to those on the slide rule, but with the impor- 
tant difference that each scale represents one definite 
factor in the formula, and is made sufficiently long to 
cover all probable values of that factor, so that positive 
quantities as 8, 80, 800, etc., are read off without chance 
of error, thus overcoming the slide rule difficulty of lo- 
cating the decimal point. 


The next paper was presented by Mr. M. P. Wood, of 
New York city, and was entitled 


“Rustless Coatings for Iron and Steel.’ 


This is the fourth paper which he has presented to 
the society on the same subject. The following is an 
abstract: 


The reported case of the corrosion of the floor beams 
in the old New York ‘‘Times’’ building, occurring, as it 
were, almost under one’s feet in the short interval of 
35 years, and in the hereinafter reported case of one of 
six days appear to be an unanswerable argument of the 
dangers of using the oxide of iron in any form for the 
protection of metallic structure from corrosion. 

This argument may be reinforced by the query, What 
is or what will be occurring to the metallic portions of 
the many sky-scrapers that are in process of erection 
in our own and other cities at the present time, under 
great dissimilarity as regards temperature, humidity and 
other climatic conditions, but of one characteristic same- 
ness—viz., being sealed in solid masonry or other cover- 
ings. beyond the ken of inspection? 

Inspection of these buildings now in progress, as well 


as those lately erected, reveals possibly a slight improve- 
ment in general over the conditions apparent two years 
ago; but the improvement is a hollow mockery, and will 
bear fruit for repentance ere many years have passed. 
These structures, though more carefuly painted than 
those erected before, with more and heavier coatings 
of some kind of stuff called paint, do not appear in a 
single case to have received any attention or considera- 
tion as to the condition of the metallic surfaces before 
applying the protective coating beyond a possible sweep 
with a dirty broom to get rid of the rough dirt from the 
workshop yard, and a possible wipe with a piece of old 
sacking to remove the grease due to machining pro- 
cesses. Anything like a washing down of the parts with 
soda-ash or lye-water to remove the grease, and then 
pickling with weak acid to remove the mill scale, and a 
subsequent washing with lime water to neutralize the 
acid bath, warming the work before painting it, and care 
to apply the paint only on.clear, bright days, when no 
sweating can occur, or applying the paint in warm paint- 
rooms; it is. safe to say that not in a single case out 
of the many skeleton structures of our modern sky- 
scrapers can this be found to have been the procedure. 
Not only this, but in the minor parts of the structure, 
where the light grillage and ornamental partitions should 
at least claim these precautionary measures to be used, 
and where the question of weight and complexity of 
parts could not arise to cause a decision on the side of 
Cheap-John methods. 

In previous papers om ‘‘Rustless Coatings’’ read before 
this society, attention has been called to a few of the 
many cases of destructive corrosion that are apparent 
to the most casual observer, viz.: The Niagara Falls and 
Brooklyn Suspension Bridges (Transactions A. S, M. E., 
Volume XV., pp. 1044-1046); the Victoria Tubular Bridge 
across the St. Lawrence River at Montreal, Can. (Vol- 
ume XVI., p. 410), and the Firth of Forth Cantilever 
Bridge, Scotland (Volume XVI., p. 407); the elevated 
railway and viaduct constructions of the Metropolitan 
Railway lines in the city of New York, and the evi- 
dently wrong conception from the beginning of what was 
necessary for the protection from corrosion of these 
costly structures, so that their life could be measured by 
the lapse of centuries instead of decades. 

“Engineering,” July 31, 1896, pp. 157-158, reports from 
a paper read by Mr. Hector Macoll, of Belfast, before the 
Institute of Mechanical Engineers (before referred to) an 
interesting case of the Unusual Corrosion of Marine Mach- 
inery due to the presence of oxide of iron pigment. 

On Dec. 24; 1895, the steamer, ‘‘Glenarm,’’ carrying a 
cargo of about 650 tons of ‘‘burnt ore,’’ struck on ‘a 
rock in the Sound of Mull, and was at once beached in 
Seallaster Bay, where the sea stood a little over her 
after-deck, at low water, and close up to her bridge 
deck at high water. After having been submerged six 
days, she was pumped out and raised. On examination 
the machinery was found to present an extraordinary 
appearance; all wrought-iron work was deeply and 
roughly corroded, and planed cast-iron work rendered so 
soft as to be easily cut with a knife. These unusual 
effects were undoubtedly caused by the cargo of ‘‘burnt 
ore.’’ Every 100 tons of cargo contained as much sulphate 
of copper as would, if available, dissolve nearly 32 cwt. 
of metallic iron. The burnt ore might also contain a 
small quantity of free sulphuric acid, which would com- 
bine with*the soda of common salt in the sea-water and 
set free hydrochloric acid, and the latter would rapidly 
act upon copper or brass. 

On the condition of affairs being discovered, the en- 
gines and boilers as well as the hull weré at once opened 
up for survey. The general condition of the engines was 
that wrought-iron work had been penetrated by corrosion 
to a depth of about 3 32-in., and planed cast-iron so 
softened that % in. had to be taken off before a hard 
surface was regained. Surfaces in bearing contact, or 
with oil between them, and all painted surfaces, were 
completely preserved. , 

The condition of both boilers looked serious. 
front end :plate of the main boiler was considerably 
wasted; the furnaces, which are of the spiral, corrugated 
type, had corrosive scores running in the direction of 
the corrugations; and the tubes were covered with a 
deposit of what appeared to be pure metallic copper. In 
the end, however, after careful drilling and gaging, it 
was found that an unexhausted margin remained in all 
except the tubes. These were all found to be seriously 
corroded in both boilers, and every tube was therefore 
cut out and renewed; after which the boilers were satis- 
factorily tested. 

The cause and effect are so closely related that all 
doubts as to the cause are set at rest. As stated in pre- 
vious papers read before this society, the corrosive agent 
is found in the oxide of iron pigment as usually prepared 
for the market, and claiming great superiority as to 
quality by reason of its bright attractive color and purity 
over other forms of oxide pigments ground from hematite 
ores, whose dirty brown purplish color indicates the 
presence of more or less clay and earthy matters, wholly 
unreliable as a pigment even when mixed with good lin- 
seed oil, and whose varying qualities are readily detected 
in the separate consignments from the same manufacturer 
or compared with each other. Of the samples from the 
many concerns turning out this Cheap John material, 
none are good, all are bad and comparatively useless for 
the protection of metal, however admirably adapted by 
virtue of their cheapness to wooden structures, and are a 
poor investment for them if the merits of a better paint 
is considered. 

How much damage is done to the internal parts of a 
marine vessel by the use of iron oxide paints with which 
those portions below water-mark in the holds are usually 
coated it is hard to realize. Bilge-water is a very corro- 
sive fluid, composed as it is of sea-water mixed with the 
leakage from fluid cargoes soured by the heat of the hold, 
the sulphur-water from the furnace, ashes and pyrites in 
the coal bunkers, mill-scale and paint oxides of copper 
and iron thrown down in the course of repairs to boilers 
and hull and seldom if ever removed, continually agitated 
and washed over the exposed metallic surfaces, and aided 
by the presence of carbonic acid generated from the con- 
glomerate mass in the confined air of the hold. It is 
scarcely to be wondered at that the vessel when in the 
dry dock for the too often extended yearly examination 
is found in such an advanced stage of corrosion that it is 
necessary to cut out and renew frames, bulkheads, and 
other parts so corroded as to endanger the safety of the 
ship in seaway. 

In the, discussion which followed the paper some of the 
speakers showed that their opinions differed from that of 
the author concerning the value of oxide of iron as a pig- 
ment. It was also shown that iron wires taken from sus- 
pension bridges after 40 years’ service had shown no cor- 
rosion if they were properly protected. Dr. C. E, Emery 
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related cases of protection of the inner shells of steam- 
ships from corrosion by bilge water for more than 30 
years. His remedy is paint, plenty of it, and often re- 
peated. The best painting of the inside of the hull of a 
vessel is done by a laborer who thinks nothing of the 
economy of paint, but ‘‘daubs it on,’’ and the worst by a 
skilled painter, whose training has been in the direction 
of making a can of paint go as far as possible. 

The next paper was ‘‘A Method of Shop Accounting to 
Determine Cost,’’ by Mr. H. M. Lane. We shall print 
this paper in full in an early issue. 

It was followed by a lecture by Mr. Harry de B. Par- 
sons, member of the society’s committee on Tests of 
Fire-Proofing Material, on the tests which have been 
made to date by the committee. It was illustrated by a 
number of lantern slides. The lecture covered the re- 
sults given in the committee’s preliminary report, which 
was printed in full in our issue of Aug. 6. 

The closing session was held on Friday morning, and 
was devoted to the reading and discussion of papers. The 
first was by W. W. Christie, on 


“The Efficiency of the Boiler Grate.’ 


The author compiled the result of 108 boiler tests, se- 
lected from various sources, and by plotting the relation 
of the economy to the rate of combustion per square foot 
of grate surface, arrived at the conclusion that the rate 
of combustion which gave the highest economy was 13 
lbs. per sq. ft. of grate per hour for anthracite, and 23.8 
lbs. for bituminous coal. This conclusion was disputed 
by those who took part in the discussion, and one mem- 


ber showed that a correct plotting of the data given in — 


the paper led to the conclusion that within the limits of 
5 and 387 lbs. per sq. ft. of grate the economy was en- 
tirely independent of the rate of combustion. This cor- 
responds with what was stated in our editorial on Sept. 
24, 1896, showing that in locomotive boilers, between 
the limits of 60 and 240 Ibs. per sq. ft. of grate per hour, 
the efficiency is independent of the rate of combustion, 
providing the area of grate is cut down in proportion to 
the increase of grate, except in so far as at the higher 
rates of combustion a greater quantity of unburned coal 
is discharged out of the stack. 

The next paper was by Mr. R. S. Hale, of Boston, 
entitled 

“Efficiency of Boiler-Heating Surface.”’ 


It was a study of formulas given by Rankine, Isher- 
wood, Clark, Emery and Carpenter, to express the rela- 
tion between the extent of heating surface and the econo- 
my of a boiler, the rate of combustion being taken as 
constant. By plotting these several formulas, the pounds 
of water evaporated per pound of combustible being taken 
as ordinates and pounds of water evaporated per square 
foot of heating surface per hour as abscissas, it was shown 
that wide differences existed in the formulas. The author 
then discussed the effect of radiation upon the economy 
and plotted a series of curves showing this effect. The 
results of Mr. Barrus’s tests with anthracite coal, taken 
from his book on ‘“‘Boiler Tests,’’ were then plotted, and 
it was shown that while a curve could be drawn repre- 
senting an average relation of the economy to the rate of 
evaporation, yet results of the individual tests were very 
far from this average. The discussion which followed 
the paper was quite lively, and when printed together with 
the paper as finally revised for the ‘‘Transactions,’’ will 
probably prove an important contribution to our knowl- 
edge on the subject of the paper, or at least it will show 
how great is our ignorance of the subject and how much 
remains to be learned concerning it. 

The next papers on the list were: 
Wheels,’’ by Prof. W. F. M. Goss, and ‘“‘Steam Engine 
Governors,’’ by Mr. Frank H. Ball. The first of these 
papers will be printed in our columns in full, and the 
second in abstract, at an early date. ; 

These papers were followed by a brief presentation in 
abstract of a paper of 96 pages entitled ‘‘The Metricversus 
the Duodecimal System,’’ by Mr. George W. Colles. The 
paper is the most extended and vigorous attack upon the 
metric system of weights and measures which has ap- 
peared in many years. It is divided into two parts: 1, His- 
torical; 2, Argumentative. The title is rather unfortunate, 
as the author uses the word Duodecimal as meaning the ~ 
ordinary English system of measures in which the foot 
and inch are the primary units, while the same word is 
used by other writers to mean the proposed new system of 
numerical nota’ , based upon twelve digits instead of 
ten. The discussion which followed the presentation of 
the paper was nearly all in its favor, but a few members 
pointed out what they considered errors in some its minor 
statements. The sentiment of the members of the society 
in general is strongly against the metric system, and 
especially against compulsory legislation for its introduc- 
tion. The sentiment of the Council has been shown, as 
was stated in our last week’s issue, by its appointment of 
a committee to prepare material to be used in opposition 
to the proposed Congressional legislation to make the 
metric system compulsory. 

The next and last paper was. entitled ‘Aluminum 
Bronze Seamless Tubing,” by Mr. Leonard Waldo. This 
tubing is an entirely new production of the Pope Tube 
Co. Samples of various sizes were shown. We shall print 
an abstract of this paper at an early date, 
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A MOTOR CARRIAGE COMPETITION has been ar- 
ranged for by the proprietors of ‘“‘The ngineer,” Lon- 
don, England, entries for which must be made ky the end 
of March, 1897. The vehicles are to be delivered at the 
Crystal Palace, Sydenham (near London) in May, for the 
preliminary trials and examinations by the judges. The 
competitive run is for a course of 100 miles out and 100 
miles back, and will probably be made on May 31. A 
wise provision made in the rules is to the effect that as 
the attainment of high speed is not one of the objects 
sought, no credit will be given for speeds excccding 10 
miles per hour. The points on which the awards will be 
made are as follows: 1, Distance run without renewing 
supplies, and freedom from stoppages for repairs, oiling, 
ete.; 2, Design and workmanship of machinery and car- 
riage; 3, Safety; 4, Simplicity, durability, acc ssibility, 
and freedom from smell and vibration; 5, Time of setting 
to work and ease of starting; 6, Speed (up to 10 miles per 


Weight: 9, First cost and (to a limited extent), cost of 
working; 10, General efficiency. The prizes offered are as 
follows: $1,825 for carriage weighing two tons and carry- 
ing four or more passengers; $1,750 for carriage weighing 
one ton and carying one, two or three passengers; $1,750 
for carriage weighing two tons and carrying one ton of 
frelght; $780 for carriage weighing one ton and carrying 
560 lbs. of freight; $600 for a carriage operated by the 
vapor of oil or spirit, having a specific gravity lower than 
0.8%, or a flashing point lower than 73° F. The full con- 
ditions of the competition can be obtained on application 
to ‘The Engineer,’’ London, England. 
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THE BOARD OF TRUSTEES OF THE SANITARY 
District of Chicago, which has in charge the con- 
struction of the great Drainage Canal from Chicago to 
Lockport, Ill., effected a pretty complete reorganization a 
the annual meeting, held Dec. 8, 1896. This board con- 
Sists of nine members, five of whom are Republicans in 
politics, and four Democrats. The president of the board, 
who is elected by ballot of the nine members, has for the 
past year been Mr. B. A. Eckhart, a Republican, and the 
chairmen of the most important committees, who are ap- 
pointed by the President, have been Republicans. Pre» 
vious*to December, 1895, these same offices had been held 
by Democrats, the followers of that party being in the 
majority. The change in the political affiliations of the 
Members which took place at the general election held 
a 1895, resulted at the annual meeting in the officers 

being voted to Republicans as above noted. This action 
Broused considerable partisan animosity, which has con- 
tinued in a more or less suppressed state during the past 
ha and at the annual meeting, held Dec. 8, last, the 

Democrats of the board, with the aid of one of the Repub- 
Bitcan members, elected a Democrat, Mr. Thos. Kelley, to 
the office of President, and affected a complete turnover in 
the chairmanships of the most important committees. This 
action has increased the intensity of the partisan feeling 
between the Republican and Democratic members of the 
tee and in the Chicago press mutual charges of vicious 
intent and the administration of affairs to further par- 
_tisan ends, have been flying broadcast. As far as the 
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officially expressed intentions of the majority now in con- 
trol of the board go, however, the only radical change of 
policy thus far voiced is the advocacy in the inaugural 
address of President Kelley of more attention to securing 
and promoting the waterway features of the canal. ‘1'o 
this end Mr. Kelley advocates that all arrangements made 
for crossing of the canal by bridges shall provide for the 
present construction, or, at least, the substitution at will, 
of swing bridges for fixed bridges, and for the planning 
of all other work with a view to the use of the canal as a 
waterway. In this connection it may be noted that a con- 
vention of delegates from the Illinois River valley towns 
through which the discharge of the canal will flow. was 
held at Peoria, Ill., Dec. 10, to effect an organization to 
prevent any change in the law under which the Drainage 
Canal is being built, and to check any intention of the 
Board of Trustees to violate or evade the provisions of 
the law. 


THE CHICAGO DRAINAGE CANAL’S engineering 
force is to be cut down from 142 to 65 men, the work 
being so far advanced that their services are no longer 
needed. The new President of the Board of Trustees, 
Mr. Thomas Kelly, in his inaugural address, referred to 
the work yet unfinished, a strip 5% miles long, from Jo- 
liet westward, and also the work remaining to be done on 
the Chicago River, from the lake to Robey St., where the 
river connects with the main channel. He said that al- 
though the government had signified a willingness to 
deepen the river by drainage and otherwise, the sanitary 
trustees would probably have to buy or condemn prop- 
erty wherever necessary to bring about the required 
flow of 300,000 cu. ft., as provided by law. He strongly 
urged that a plan be immediately adopted to proceed to 
this work, which should be started as soon as possible. 
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THE BOSTON SUBWAY has been leased by the Bos- 
ton Transit Commission, of Boston, Mass., to the West 
End Street Ry. Co., for 20 years. The rental is 4%% on 
the cost of construction, which will suffice to pay tr~ in- 
terest on the bonds and create a sinking fund to pay om 
the principal in 40 years. In addition to this, the com- 
pany is to pay quarterly a sum not less than 5 cts. for 
each car using the subway in either direction. The track, 
fans, pumps, electric lights, etc., are to be put in by the 
company and the entire work of maintenance also done 
by the company. 
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ELECTRIC LIGHTING FOR SIGNALS, stations, ete., is 
said to be in contemplation by the New York, New Haven 
& Hartford R. R. The plan, as reported, is to have power 
plants at intervals, furnishing light for stations, yards, 
signal towers, and signals. 
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AN AIR COMPRESSOR PLANT for shop work has been 
put in at the Union Pacific Ry. shops at Cheyenne, Wyo. 
It will be used for operating machine tools, yard derricks, 
car cleaning, etc. Similar plants will be put in at the 
other principal divisional points. 
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THE USE OF DUMMY COUPLERS for hanging up air- 
brake hose on freight cars has been abandoned by the 
Southern Pacific Ry. The company will hereafter re- 
ceive freight cars at interchange points without “dummy 
couplings,’’ and will decline on and after Jan. 1, 1897, to 
receive bills for replacing or ae such couplings. 


TRAFFIC ON THE BROOKLYN BRIDGE has been 
steadily decreasing since 1893, according to the annual 
report of the trustees, and the reason given for this is 


the discomfort due to the work of making the changes - 


in the terminals. The total number of passengers for the 
year ending Nov. 30, 1896, was 48,996,459, as against 
44,564,329 in 1895, the financial decrease being $22,514. 
The changes are now practically completed, however, and 
an increase in train service is promised. ~ 
: A 

A RAILWAY CROSSING FIGHT occurred recently at 
Kingston, N. Y., in which the officers of both roads set 
their men an example of argument by force, as is too 
often the case. A few months ago the Common Council 
granted the Ulster & Delaware R. R. the right to cross 
the Strand, and on Sunday morning early the track was 
laid, crossing the Colonial Electric Ry. tracks. Early 
Monday morning the latter tore out the crossing, and 
on Tuesday the Ulster & Delaware R. R. put the crossing 
back. The electric railway had a car running over its 
track loaded with employees, and the Chief of Police or- 
dered the motorman to stop by order of the Mayor. He 
refused and was arrested. The Colonial Co. again tried 
to tear up the tracks, but the Ulster & Delaware R. R. 
ran a flat car loaded with bluestone over on the crossing 
and the workmen were obliged to stop. A mob of about 


2,000 people gathered and a riot was narrowly averted. 
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A FIGHT FOR A RAILWAY FRANCHISE is in 
progress at New Brighton, Staten Island, N. Y. The 
Staten Island Electric Ry. Co. got hold of an old fran- 
chise for a line on Castleton Ave., and started to build 
the line without a permit, gangs of men being continu- 
ously arrested by the police and replaced by the ®com- 
pany. The village trustees have rescinded the franchise 
and given it to the Midland Ry. Co., and trouble is ex- 
pected in addition to the inevitable litigation. 


THE MOST SR1OUS RAILWAY ACCIDENT of the 
week was a head collision of freight trains Dec. 12 at 
Welder, Tex., on the Southern Pacific Ry. The east- 
bound train had orders to wait on the siding to let three 
sections of a westbound train pass, but the second section 
was mistaken for the last section owing to a fog which 
prevailed at the time. There were five men killed, and 
both engines and several cars were wrecked. 


A LOCOMOTIVE BOILER EXPLOSION occurred Dec. 
4 near Eagleville, Conn., on the New London Northern 
R. R. The engine was hauling a freight train at the 
time, and was derailed by the explosion and went down 
the embankment. Three men were killed. 
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A BOILER EXPLOSION in the Wilcox Lumber Co.’s 
mill at Seville, Tex,, wrecked the plant and killed six 
men. 
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THE LOSS OF THE §. S. “SALIER,” of the North- 
German Lloyds Line occurred off the coast of Spain, Dec. 
7. The vessel struck on sunken rocks near the shore in 
a fog, and went down with all on board, the number of 
persons drowned being given as about 300, including pas- 
sengers and crew. 
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RECENT EXPLOSIONS OF ACETYLENE GAS serve 
to call attention to the dangerous nature of this much 
advertised illuminant. The latest is reported in a press 
dispatch from Berlin, Dec. 14, which states that an ex- 
plosion occurred in the workshop of an inventor named 
Geo. Isaacs who was experimenting with processes of 
making the gas, and four persons were killed. The ex- 
plosion on Oct. 17 of a cylinder filled with the liquefied 
gas in the laboratory of M. Raoul Pictet, the well-known 
chemist and engineer, has been carefully investigated, 
and the gist of recent reports from abroad is that acety- 
lene is liable to contamination with certain impurities 
which render it liable to spontaneous explosion. Acetylene 
appears to be as dangerous from the physical side as 
from the financial. 
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THE QUEEN LANE RESERVOIR SUIT, in Philadel- 
phia, has been decided against the city and in favor of 
the contractors, Filbert, Porter & Co. The suit was 
brought by the contractors to secure the payment of 
$137,071, being the 10% of the contract price usually 
withheld until work is accepted. The reservoir having 
proved defective the city refused to pay over the balance, 
claiming that the contractors had done poor work. The 
defence seems to have been that the contractors followed 
the specifications, except where ordered or authorized by 
the city authorities to depart from them. 
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THE $3,000,000 PHILADELPHIA FILTRATION ordi- 
nance has been indorsed by the director of public works 
and signed by the Mayor. Before anything will be done 
in the way of construction a decision from the State Su- 
preme Court will be awaited, to learn whether the pro- 
posed loan can be legally made. When this is satisfactor- 
ily settled and bonds are issued and sold, the council 
must pass upon the final disposition of the money, so, al- 
together, the filtration scheme in Philadelphia is by no 
means past all dangers. 
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THE PURCHASE OF THE WATER-WORKS OF DU- 
luth by the city has been postponed, at least, by a 
decision in a lower court, throwing out a large number 
of votes, and thus giving the majority to the cpponents 
of the project. The city is developing a supply from a 
new source, and proposed, as we understand it, to buy 
the distribution system now owned by a company, 
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AN IRRIGATION POLICY for Colorado has recently 
been outlined in an open letter by Mr. J. S. Greene, ex- 
State Engineer of Colorado, and now practicing law 
Pueblo. In brief, he proposes that the state be divided 
into natural drainage districts. The people of any of 
these districts might at any time vote to incorporate their 
district, the corporation so formed haying control of the 
water and land within the district. The plan is in part 
dependent on the cession of the arid lands to the several 
states. Grazing lands would be leased for the benefit of 
the district, and mineral lands would pay royalties, the 
sale of such lands being prohibited. 
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A WATER POWER PROJECT for Portage la Prairie, 
Manitoba, has been proposed. The plan being to build a 
dam across the Assiniboine River, south of the city. A 
favorable report has been made by Mr. Geo. H. Webster, C. 
E., of that city, but no definite steps have yet been taken. 
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DIVERS FOR FOUNDATION WORK have been em- 
ployed at the site of the new building on the north side 
of Liberty St., near Church St., New York city, owing to 
the amount of water met with. 
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ELECTRIC POWER FOR DRAWBRIDGES is to be 
adopted for all the bridges over ,the Chicago River at 
Chicago, Ill., replacing the steam plants now required 
for each bridge. 
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A TOWER DERRICK FOR ERECTING STRUCTURAL 
IRONWORK. 

The special conditions under which the erec- 
tion of ironwork has to be done in the construction 
of the modern type of steel skeleton building have 
led to the devising of various improvements in de- 
tail adapted to this class of work, and we illus- 
trate herewith a somewhat novel form of erecting 
derrick which has been used on two or three 
buildings. The general view, Fig. 1, shows the 
general arrangement of the derrick, which is 
simply a four-post tower carrying four booms 
whose range covers the whole area of the build- 
ing. The fourth boom had not been put in place 
when the photograph was taken from which our 
illustration is reproduced. This view shows tha 
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railway capital, in dollars, was $5,005,551,105, or 
$236,400 per mile of line operated; the ordinary 
or common share capital is $1,820,187,025. The 
total receipts for 1895 were $429,613,510, divided 
as follows: Passenger receipts, $186,805,810; 
from goods, Bee 425; from miscellaneous 
sources, $22,633.275. The total expenditures for 
1895 were $239,383,185, leaving net earnings 
equal to $190,230,325, a gain of 2.5% over the net 
earnings of 1894. The receipts per train-mile 
from traffic were $1.15 30-100, a gain of 0.2% 
over 1894, and the expenditures per train-mile, 
exclusive of harbors, ete, were $0.64 64-100; 
leaving a net earning per train-mile of $0.50 66- 
100, and a decrease in expenditures of 0.2% per 
train-mile. The percentage of net earnings on 


FIG. 1.—TOWER DERRICK FOR ERECTING IRONWORK, WOODBRIDGE BUILDING, NEW YORK CITY. 
Levering & Garrigues, Contractors. 


derrick as used on the foundations and the two 
lower stories of the Woodbridge Building, in Will- 
iam St., New York city, and the tower was ex- 
tended upward as the work progressed, the fuli 
height of the derrrick being shown in Fig. 2. The 
booms are all 60 ft. long, 12 ins. diameter at the 
upper end, 10 ins. at the lower end and 14 ins. at 
the middle. They can be lowered to a horizontal 
position, each boom having thus a reach of 60 ft. 
and a sweep or range of 270’. The tower was de- 
signed to hoist 5 tons on each boom. The con- 
tractors for the ironwork of this building were 
Levering & Garrigues, engineers and contractors, 
of New York city, to whom we are indebted for 
photographs and blue prints of the derrick. 
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BRITISH RAILWAY STATISTICS FOR 1895. 


From the general report of the railway com- 
panies of the United Kingdom, dated Aug, 10, 1896, 
and officially presented to Parliament through the 
Board of Trade, we obtain the following state- 
ment relating to the capital, traffic, working ex- 
penditure and profits for the year 1895: 

The total mileage of British railways at the 
date of the report was 21,174 miles, of which 
9,788 miles were single track: the gain in mile- 
age over 1894 was 266 miles, or 1.3%. The total 


capital was 3.80% as compared with 3.77% for 
1894. 

The Board considers this showing as satisfac- 
tory from every point of view, especially as the 
small improvement in revenue and net earnings 
is upon totals which were already the largest on 
record. In regard to dividends the highest aver- 
age rate paid, during the last ten years, was 
4.32% in 1889; after this date the rate gradually 
declined to 3.74% in 1893, a rate partly due to 
the great coal strikes of that year. 

From an analysis of the passenger traffic for 
1894 and 1895, the following table is prepared: 


No. of passengers. 1894. 1895. 
First-class ......-25-) ++e-. 29,821,000 29,990,000 
Second-class ........ es enstels - .60,162:000 58,568,000 
Third Class aie ale iejaece «i215» $21,430,000 $41,213,000 

MO taUL), Urpers ebene estees aia renee of aye ve 911,413,000 929,771,000 
Receipts from Passenger Traffic. 
Birst-classinte sia $14,830,000 $15,175,000 
Second-class ..... ....-..., 9,860,000 9,675,000 
Third=classer smc. « 116,380,000 118,980,000 
Season: ViGhets erry. cry teteiess = - 13,240,000 13,800,000 
Excess luggage, mails, etc.. 28,165,000 29,175,000 
otal knitters 6% PL S2;475,000 $186,805,000 


Ig recent years the second-class has been abol- 
ished on several important lines, and the total 
decline in this class of receipts has been nearly 
27% since 1890, The increase in season-ticket re- 
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ceipts was about 19%. The third-class passenger 
receipts show an unbroken record of increase 
for the last 9 years. In 1886 the $90,000,000- 
mark was just passed, and since that time the ac- 
tual increase has been equal to 32%. The rey- 
enue from third-class passengers now amounts 
to about three-fifths of the total revenue from 
passenger traffic. 

The receipts from freight, for 1895, were divi- 
ded as follows: Mineral traffic, $90,880,000; gen- 
eral. merchandise, $122,255,000; live stock, $7,- 
040,000; total, $220,175,000. There was a gain 
over 1894 in these classes of freight of 0.3% in 
the mineral traffic and 2.7% in merchandise, but 
a decrease of 3.5% in live stock carried. These 
sums were earned on the carriage of 240,400,000 
tons of minerals and 93,960,600 tons of genera] 
merchandise, or a total of 334,300,000 tons, show- 
ing a general gain of 3% in volume over 1894. Ags 
being of interest in connection with these figures 
the Board gives the following figures for coal 
and pig-iron production for the two years: 


Item. 1894. 1895, 


e Ly 
Coal (raised; tons jen. cee eee 188,278,000 189,661,000 
Pig iron produced, tons....... »427,000 ,103, 
Coal shipped coastwise........ 17,357,000 16,524,000 
Coal exported abroad ........ 31,756,000 31,715,000 


The pig-iron production includes that made 
from foreign ores, and the coal exported excludes. 
that used by steamers engaged in the toreiem 
trade. ; 

The total train-mileage of passenger trains, 
in 1895, was 184,200,000 miles; for freight trains 
it was 150,400,000 miles, and the total mileage, 
including mixed trains, was 338,900,000 miles. 
The proportion of working expenditure to total 
revenue, in 1895, was 56%, practically the same 
as for the preceding year. For many years 
prior to 1890 this rate remained comparatively 
stationary at 52 to 53%. In 1890 it rose to 54%, 
and gradually increased each year until it was 
57% in 1893. From an analysis of expenditures 
for all the railways, in 1895, it is found - that 
these were divided as follows: Maintenance of 
way, works and stations, $38,300,000; locomotive 
power, $62,650,000; repairing and renewing roll- 
ing stock, $20,100,000; traffic expenses, $74,800,- 
000, making a total of $195,850,000 for the prin- 
cipal items connected with the absolute opera- 
tion of the railways. The average expenditure 
per train-mile for all the companies is thus di- 
vided: : 


Item. 1895. 
Maintenance of Way 3) s eis e+ .sles ereereea eieeteleiete 10.84 cts. 
Locomotive power! .ssistisci 0c 9 oe ERE 17.7 oe 
Rolling ‘stock. s(ccisisils wes sie. cea eee 5.72 = 
Trafwie sOXPENSES \a's/a\s4.0,0 «shea wlede venta aS ate 21.16 ; 
General charges” ! 3.0... .'sie.cses se aie ee 2.96 3 
Rates ‘and “taxes i).). 90s iis ss sretaitetal etenerelate enemies 4.26 i 
Government :\Guty x \0: ois/s _ als 0:a0 shy Ree ennLs ene 38 
Compensations : 

Personal injuries”... ..... <2. sii civesiestentetaieteed 18 ‘3 
Damage ‘to: goods) ..-.'. &..sl.c siete eiebeieeiete eieter ee .32 a 
Legal -and. parliamentary... ..<:..6 se sls se sere 36 Me 
Miscellaneous... occ ccefer:s ois «inet Maratea een 68 

DOta os eeciece ve Wie oie oie wie» we allele shotstele basta tenatatettlat= 64.64 cts. 


In this connection there is an average decrease > 
of cost of 0.16 cts. per train-mile over 1894. The 
approximate average cost of coal at the mines, ; 
in 1895, was $1.45 per ton, as compared with 
$1.90 in 1890. The average export price of iron 
and steel rails, as computed from the quantity 
and declared value of exports in 1895, was $19. 15 
per ton, as compared with $27.35 in 1890. A 

In the analysis of dividends paid in 1895 on 
$1,820,000,000 of ordinary share capital, it ap- 
pears that stock to the value of $240,000,000, or 
13.2% of the total, paid no dividend. Of the re-— 
mainder, 29% paid between 5 and 6%; 15.5% paid 
between 6 and 7%; 11.5% paid between 2 ‘andr3%, 
and only 0.3% of the total paid between 7 and 8% ’ 
dividends. 

From the general report of the Board of Trade 
upon railway accidents in the United Kingdom, — 
for 1895, we obtain the following: The total 
killed by railway accidents was 1,024 and 4,021 
people were injured. Of the killed 442 were rail- 
way employes and 285 were trespassers; only 83 
passengers were killed and 1,109 injured from 
all causes connected with railways. Of employes 
2,654 were injured. The proportion of passengers 
killed during the year was 1 in 11,202,059, and 
1 in 888,887 were injured. In 1894 the propor- 
tion was 1 in 7,789,854 killed, and 1 in 780,319 
injured, The report details 69 train accidents 


December 17, 1896. 


a aed 


ENGINEERING NEWS. 


a? 


395 


during the year, four of which were attended 
with fatal results. 

Among employees 16 were killed and 331 in- 
jured while employed in coupling and uncoupling 
trains; 94 were killed and 1,127 were injured in 
various shunting operations; 86 were killed and 
95 injured while working on the permanent way, 
and 93 were killed and 148 injured while walking 
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Side Elevation. 


Fig. 2.—Details of Tower Derrick For Erecting Structural 
fronwork. 


End Elevation. 


on or crossing the tracks. The total number of men 
employed on the railways of the United Kingdom, 
in 1895, was 465,112, divided as follows: 


cL SEIPAEC I pe a = OM ei Ao aS 7,410 
Brakemen and goods-guards ..........2+2-e0ee 11,881 
MEBEINANGNE-WAY MCN ccceccveccsies de cssvievcvne 58,781 
REMUGEOGODOLA . occu cc cccesees Ware awite iia a ae eh eT eae 3,292 
LIL@nOTT VSL Ey elt oe Betelecte sv Gdic clas alaieve cima os 19,281 
MUNDRGLERS. « crs! sle:dietais(Aee tie alas) «js Pereira Wetut’ s, Derersis, sire 45,696 
ONL, ca GEIR FB Se elocl Bale cAI aIan COIS enn eile 7,092 
EOIIEN ec, clas cee DEM aETE he LOTeay a wadvar dies’ s\o\"s 19,264 
MMNNR SETI TIS so SIA! 1” ai 61 Sl eal 1010 9) 0's 44s oie! ohio sia, 9 Ge 6,805 
Passenger guards ....... 
Pointsmen and signalmen..... 
BRLDOUOTH Ns dis sis. vicess n SESE IN CELIO OeeOrt nee re yer 45,882 
PRRMBENROLIOCEOTM Med us vadiwicclslicacciccecensceccus 2,795 
IEE MRINC SD eer Ae c. < cloth aie aout sieicic sisi seis ejsla-selewlale 69,227 
(Other classes ........ Pee as OEE BOT Oetoe Tce 136,968 
WICCY ee ee eat Rpcmsatorchatast a te 465,112 


The progress made in the adoption of the ab- 
solute block and interlocking system is thus stated 
in the reports made annually to Parliament. 
The proportion in which the signal and switch 
levers had been interlocked on railways was 
99.7% in England, 99% in Scotland and 97.7 in 
Ireland, or 99% for the United Kingdom. The 
mileage in these several divisions is given as 
follows: 


| Miles | 
Double Single. 
England and Wales .........s.0+++ "9,321 4,472 
RIMEMERELTACEE Gu forecc ea) pr:cie acainis ot 0 oa She 1,314 1,768 
EIUIENOM eT eee le wt se bees tote Me 613 2,534 
United Kingdom ............++.. 11,252 8,774 


By a report dated Dec. 31, 1895, it appears that 
94% of all passenger vehicles were fitted with 
continuous brakes complying with some or all of 
the requirements of the Board of Trade; and’ the 
number of passenger vehicles fitted with pipes 
and connections only was 5%. 
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THE WASHING OF BITUMINOUS COAL BY THE LUHRIG 
PROCESS.* 


By J. V. Schaefer, Jun. M. Am. Soc. M. E.** 


The composition of fuel is a matter so vitally connected 
with all commercial and manufacturing industries, that the 
removal of the impurities in coal has been made a subject 
of much study and experimental work. Before giving a 
detailed description of the latest plant built on the Luhrig 
system the writer desires to consider briefly the nature of 
these impurities, the means to be employed to remove 
them, and the advantages of the cleaned coal. 

The principal impurities in coal which it is desired to re- 
move are ash in the form of slate, and bone coal and sul- 
phur in the form of pyrites. The larger pieces of slate, 
bone, and pyrites can be removed by hand picking. For- 
tunately, all these materials have a specific gravity greater 
that that of pure coal. It is therefore possible to remove 
these elements from the small coal by using water in such 
a way as to float off the coal, which is lighter, leaving the 
slate, bone, and pyrites to settle. This is the process called 
washing. 

The incombustible matter in coal generally consists of 
silicate of aluminum and oxide of iron. In blast furnaces 
the oxide of iron is reduced, but when present in fuel used 
for generating steam it forms into clinkers on the bars of 
the furnace grate, resulting in great loss. 

Coal ashes often contain about 90% of silicate of alumina. 
The proportion of silica to alumina is generally % to 2. 
The latter proportion generally exists in coal with a high 
percentage of ash. This silicate is almost infusible, and in 
order to flux it for good working of the furnace it requires 
an addition of lime. 

In blast furnaces on Bessemer iron the slags are gen- 
erally of the following composition: 

Lime, 47%; silica, 38%; alumina, 15%. 

The proportion between alumina and lime is about 1 to 
3, but if lime be added in the same proportion to the alu- 
mina of the ashes of the fuel, the proportion of the bases to 
the silica will be much greater than in the Bessemer slag. 
However, to prevent an exaggerated estimate of loss, the 
lime (in the following calculation) will be only added in 
sufficient quantity to make the ashes of the fuel as basic as 
the remainder of the slag produced in the furnace. 

Let it be assumed that 22 ewt. of coke, containing: 

Carbon, 92%; ash, 5%; moisture, 3%, will produce one 
ton of Bessemer iron. 

The following will show, with this Qata, what amount of 
coke will be required when the coke contains: 

Carbon, 82%; ash, 15%; moisture, 3%. 

The principal elements of the ash being: 

Silica, 49%; alumina, 25%; lime, etc., 8%; 22 ewt. of 
coke with 92% carbon gives 20.24 cwt. of carbon per ton 
of iron. 

Again, 20.24 cwt. of carbon represents 24.7 cwt. 
when there is 82% of carbon; i.e., with 15% of ash. 

The 10% of additional ash in the dirtier coke equals 2.5 
ewt., consisting of 1.23 cwt. silica, 0.82 cwt. bases, 0.45 
ewt. oxide of iron. The bases take up 0.5 cwt. of silica, 
leaving 0.73 cwt. to be fluxed by adding lime to the extent 
of 1.2 cwt., which is equal to 2.2 cwt. of limestone. The 
total slag due to the extra 10% of ash in the coke will 
therefore be 3.7 cwt., consisting of 2.5 ewt. ashes plus 1.2 
ewt. lime. ? 


of coke 


Cwt. 
Units. 
The fusion of 5.7 cwt. of slag requires, according to 
Beli Tae OBO ame ete fale cisttes 8b o.c.v levels on ORS ae 2,035 
To expel the carbonic acid from 2.2 cwt. of limestone 
ROGUITSH Jeep aM slate poe. oia oie, sis.s.'s 0: 940.8 win oo 814 
To decompose 0.264 cwt. of carbonic acid of the lime- 
stone requires 0.264 % 3,200 =... 2... 0. ccc ee cece 845 
Tota leo teat a WUMES aac S6ss0,5)3 (64 6:0uesje 0.6 S70 aioueie vk 3,694 


Taking 4,400 as the number of units developed by 1 cwt. 
of carbon in the blast furnace, the above will represent 
3694 + 4400 = 0.84 ewt. of carbon. 

The carbon, therefore, in the inferior coke must be 20.24 
+ 0.84 = 21.08, instead of 20.24 cwt. Consequently, the 
coke required with 15% of ash will be 82 : 100 :: 21.08 
: 25.7 ewt., or 3.7 ewt. coke for every ton of iron produced, 
more than coke with only 5% of ash, or about 17% of coke 
extra, 

To this loss must be added the cost of 24% ecwt. of Nme- 
stone, which would of itself more than cover the cost of 
washing. It is evident, therefore, that a great saving can 
be effected by washing coal to be used for metallurgical 
purposes. f 

Connelsville coal contains 0.53% of sulphur. It is con- 
sidered that any coal which contains in the coke made 


*From a paper presented at the New York meeting of the 
American Society of Mechanical Engineers. 


**The Link Belt Machinery Co., Chicago, III. 


from it more than 1% of sulphur is not fitted for blast- 
furnace use. As many coking coals do contain more than 
1% of sulphur, it is in these cases absolutely necessary to 
wash them carefully if they are to be made Into coke for 
blast-furnace use. 

The table here given shows a few results which have been 
obtained by washing coals from different sections of this 
country, and is interesting in that it shows to what extent 
ash and sulphur may be removed from coal: 


Ash, Sulphur. 

=] 3 

ao . oe . 

ae ae 

Location. Bs a BS 4 

sj ad & Cd 

Foe eee a 
: He Too Ton Yon Tou 
Sloss, Birmingham, Ala......... 10.00 5.80 2.65 1.92 
BODLIB, GOODTIS wallow. aasiorenewaue) oo ae hee OO 
Big Muddy, Carterville, Ill...... 14.25 4.50 1.14 0.97 
Blossburg, Birmingham, Ala... 7.68 4.60 2.29 1.48 
Mary Lee, Birmingham, Ala 10.82 6.14 0.89 0.71 
Belt, Monga ano, ores 5:4 Se -2». 29.09 7.35 4.32 2.40 
OULCA SL OMIGH. TENs crass selene toe 18.61 4.92 4.02 2.49 
Brazil Bracke mde... ois ee PAS20B. CTO anes 
Regers,! DisbonpO sacs onc. sod. 12.78 4.90 3.14 1.27 
Alexandria, Greensburg, Pa...... 10.60 5.00 1.14 0.62 
Cherry Valley No. 3, Leetonia, O.. 9.88 5.00 3.83 1.72 
Comox, Union Bay, B. C......... 35.50 8.50 2.15 1.30 
Sand Coulee, Montana........... 25.59 7.25 4.24 1.87 
Cokedale, + MODAN. cise s ojc wins een BLO B40. creer acre 
Crabtree, Greensburg, Pa......... 10.60" 6:21 1.18" O:617 
Athens? *OHIOat cose aa note cacers LEQ ESBR FSO ee 


In a properly conducted washing operation as practised 
under the Luhrig system, nothing essential to coking is 
lost. In some of the less thorough systems—if indeed they 
may at all be called systems—a considerable amount of 
bituminous matter and pure coal is lost. These losses, 
however, are inexcusable, and should not be charged to coal 
washing in general. 

Again, the cost of manufacture of coke from dirty coal 
is greater that that of coke from clean coal. Let us as- 
sume that the coal contains 10% of removable ash. As 
the price of the coke is proportionate inversely to its per- 
centage of ash, it is necessary in this case to maintain a 
coking plant one-tenth larger than if the coal was washed, 
in order to produce the same money equivalent. 

All that has been stated above applies with almost equal 
force to coal used under a boiler for generating steam. 
In the process of burning, the iron, sulphur, etc., in the 
removable dirt, together with the fixed incombustible mat- 
ter in the coal, melt together and form a vitrified mass on 
the grate bars, called clinker. This greatly impedes the 
passage of air between the bars and causes imperfect com- 
bustion. Moreover, when the bars are covered with a firmly 
adherent mass of clinker they are no longer cooled by a 
current of cold air, and so become heated, and ‘‘burn out.’’ 
To compensate for these losses an extra amount of fuel 
must be provided, the cost of which and the cost of re- 
moving the ash and repairing grate bars, are items that 
make the desirability of washing very apparent. 

The cost of transportation on a dirty coal is also an 
element well worth considering In a coal having 18% 
ash there is probably 10% that might have been left at 
the mine by a process of washing. In many cases as high 
as T0% of the price a consumer pays for coal goes for rail- 
road transportation; 7%, therefore, of the price the con- 
sumer pays goes for transporting the very thing he 
doesn’t want—a product worse than useless, as it spoils 
his fire, burns out his grate bars, and costs money to haul 
away from his ash pit. As this 10% of removable ash 
can be washed out at the mine at a cost of two to five 
cents per ton, the transportation charges on it alone will 
pay for the cost of washing and the shrinkage in vol- 
ume due to washing. As this washed coal will have 11% 
greater calorific power the consumer can pay such a price 
for it as will leave a liberal margin of profit for both 
consumer and producer. This readily accounts for the 
fact that wherever it has been introduced washed coal 
has found a ready market. Parties who once try it are 
nearly always converted to its continued use. 

A thorough system of washing involves the careful sep- 
aration of the coal into different sizes—No. 1 and No. 2 
nut, No. 3 and No. 4 pea, and sludge. It is a univer- 
sally accepted fact that the best results are obtained by 
using coal of a uniform size. Therefore the smaller sizes 
of washed coal often make a much better fire than the 
run-of-mine or lump coal that has previously been used 
at a higher price. The much higher efficiency of an 
evenly graded nut coal over lump coal and the increasing 
use of mechanical stokers are facts which, in the writer’s 
opinion, will soon compel the coal producer to prepare 
his steam coal for the demand of the market by crushing 
and washing. By using the sludge or intermediate product 
(this term will be fully explained later) it is often pos- 
sible for a mine operator to use under his own boilers 
the product for which he has no market, and sell cr 
coke all the remainder. 

Freight charges and low prices for small coal often 
combine to produce conditions where the slack coal be- 
comes a very troublesome affair. It cannot be sold, so it 
must be hauled to the dump at a cost of considerable 
money, and often it becomes even there an intolerable 
nuisance by its firing and clogging streams. In many 
cases where these conditions exist, a washing plant will 
convert this expensive slack pile into a marketable product 
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which will make a showing on the other side of the 
ledger. 

Again, much small coal is often left in the mine be- 
cause it does not pay to hoist it. This, of course, means 
just so much of the coal territory made unproductive. 
It has been found profitable to hoist this and, by washing, 
make of it a marketable coal. 

The washing of coal is, properly speaking, a process, 
not a single operation. There is involved in it such an 
arrangement of various elevators, conveyors, jigs, ete., 
etc., with respect to their individual and related uses and 
to their environment that they will work in harmony 
with each other and-‘handle coal and water to the best ad- 
vantage. 

For fuel purposes, coal must not be broken into fine 
pieces more than is unavoidable. To this end bar screens 
and all dumps which tend to break the coal should beavoid- 
ed, and in their places should be used shaking’ screens and 
rotary dumps. The pit cars should be dumped into a hop- 
per at the head of the screen in such a manner as to 
allow the coal to flow gently on to the upper end of the 
shaking screen. On this screen the hand picking can be 


done. 


For coking coal it is usually necessary to put in 


crushers and disintegrators. This is especially true of 
those coals that are low in volatile matter. When the 
coal must be reduced to a fine state before coking it should 
be washed first and disintegrated afterward. If all the 
product of the mine is coked, and the slate and pyrites 
occur in large pieces in the lump and egg-coal sizes, 
these sizes should be hand-picked before going to the 
preaker, where they are broken to nut-coal size before 
going to the washer. 

All water that has been used should be clarified so as 
tbo be used over again. As it takes about a ton of water 
to wash a ton of coal, there are few localities where it 
is possible to obtain a sufficient quantity of water to allow 
it to flow away after being used. Indeed, when it is pos- 
sible to do this it is not desirable, for the reason that 
much coal is thus lost, and the damage done to streams 
by the deposits of fine coal and refuse are apt to cause 
expensive litigation. The water carrying fine coal should 
be allowed to settle, the clarified water being used over 
again, and the fine coal or sludge being saved for coking 
or for use under the boilers. The water carrying refuse 
should be treated in the same way, and the refuse, drained 
of its water, dumped on a pile on the mine property. 
When these precautions are observed a very small stream 
of fresh water, usually not over 2%4-in. pipe, suffices for 
washing purposes. 

The perfection of the process of coal washing is due 
almost entirely to the efforts made in this direction by 
Mr. Carl Luhrig, of Germany; but others have labored in 
this line, and it will be of value in getting an understand- 
ing of the perfection of the Luhrig system to review in 
a cursory manner some of these other efforts before pass- 
ing on to the description of a Luhrig washery. 


Among mechanical appliances for the washing of coal 
probably the most primitive consists of a long wooden 
trough divided by low cross dams at intervals. This sluice 
is given such an inclination that the water has sufficient 
force to float the coal over the dams, while the heavier 
pieces of slate and pyrites are retained and removed at 
intervals with a rake. 

Another appliance consists of an inverted cone-shaped 
receptacle. Water is forced into this tub near the apex 
at the bottom, and flowing out at the top it floats over the 
coal, allowing the slate and pyrites to settle and be re- 
moved at intervals by means of valves. In order to fa- 
cilitate the separation, stirring-arms are put in the tub 
to keep the water and coal agitated, and so aid the sep- 
aration. 

A percussion table has been used with some success. 
It consists of a shallow wooden chute or table about 8 ft. 
long and 8 ft. wide, with sides 6 ins. high. This is made 
slightly concave upward and suspended by rods in an 
almost horizontal position. The bottom consists of a 
sheet of galvanized iron; above this, about 1 in. clear, 
is a false bottom made of wooden riffles. These riffles 
are placed close together, with a space of 1-32-in. between, 
and have their upper edges, pointing toward the higher 
end of the table, sharpened by the insertion of a piece 
of sheet metal. This table is allowed to fall forward, and 
then is thrown back violently against a bumping post. 
As the coal and water in a mixed stream flow on to the 
higher end of this table, the upward bumping action 
throws the heavier particles, which settle down so the 
rifles can act on them, up and off the higher end of the 
table, while the clean coal and water flow off the lower 
end. The receptacle between bottom and false bottom 
being filled with water, aids the separation and allows the 
removal of the finer refuse. 

All of these appliances have been used with some suc- 
cess, but they are all wasteful of coal and water, their 
results on different coals cannot be assured in advance, 
with any reasonable degree of certainty, and they have 
never been developed into any complete system. Nothing 
but a running stream will supply the trough washer with 
water. The inverted cone’ is tolerably effective with 
the larger sizes of coal, but inefficient in dealing with 
smaller sizes and dust. The percussion table requires 


such careful watching to keep the supplies of coal and 
water balanced that it is very difficult to keep regulated. 
The form of the table also requires changing to suit dif- 
ferent coals, and as this can only be determined by ac- 
tual experiment the installation of such a plant proves 
very troublesome. 

By far the best results that have been obtained have 
been reached by means of various forms of the old Hartz 
ore jig. The jig consists in general of a box divided ver- 
tically into two compartments from the top to a point be- 
low the water line. In one of these compartments a 
plunger plays up and down. The other compartment is 
closed near its bottom by a screen. Coal is placed con- 
tinuously on the screen near the partition and water is 
forced into the back of the other compartment below the 
plunger. The action of the plunger imparts a pulsating 
motion to the water, which, acting upward through the 
meshes of the screen, lifts the lighter parts, allowing 
the coal to flow out of the front of this compartment 
near the top, while the slates pass out at a point lower 
down. 

Mr. Luhrig conceived the idea of using pieces of broken 
feldspar on the screen when fine coal is to be washed. 
This has proven very successful on iine coal. The refuse 
which in this case passes out of the bottom of the jig has 
to pass through the interstices of the felaspar in a tor- 
tuous way, and the pulsating water has thus abundant 
opportunity to act on the mass and lift out the lighter 
particles of coal. 

These jigs have been made in various ways, represented 
in this country by the so-called Deischer, Stutz, and 
Stein washers, all the same in principle, but differing in 
essential details from the Luhrig jigs. It must be kept in 
mind, however, that success in coal washing does not 
depend so much on individual machines and appliances 
which can be made in any good machine shop as it does 
on the process and the system upon which the whole 
plant has been built and is operated, The nature of 
the coal must in every case be taken into account, the 
purposes for which it is to be used, and the plant de- 
signed accordingly. It follows that every plant is differ- 
ent, and imitation of previously carried out plans is 
generally faulty and disappointing. It is therefore ad- 
visable to place the design of washing plants into the 
hands of an expert who, by training and experience in 
this particular line of work, is qualified to so systematize 
and arrange the plant to meet existing conditions as to 
produce the best results. 

The perfection of the Luhrig system of coal washing was 
the life work of Mr. Luhrig among some of the most 
dirty and difficult coals of Europe. The system, 
after being perfected in Germany and covered in its essen- 
tial details by letters patent, was introduced into England 
and Scotland, by the Messrs. Merry & Cuninghame at 
their collieries. Its work at these places was so effect- 
ive and so far in advance of the results obtained by 
other processes of washing that it is now almost exclu- 
sively used in Great Britain. 

Messrs. Cuninghame & Co., controlling the Luhrig pat- 
ents in the United States and Canada, have introduced the 
system into this country, and have built successful Luhrig 
washeries at Carterville and De Soto, Illinois; Belt, Mon- 
tana; and Union Bay, Vancouver Island. A six-hundred 
ton plant for coking coal is now building at Greensburg, 
Pa., for the Alexandria Coal Co.’s Crabtree mine. (Here 
follows a detailed description of this plant.) 

Special attention is called to the following features of 
this plant: First, the extreme and careful grading into 
eleven different sizes, and washing each size in a jig espe- 
cially made and adjusted for it. Second, the washing of 
the nut coals before crushing to take out the intermediate 
product. Third, the arrangement of the whole plant with 
a view to minimizing labor, three men only being required 
to run it. Fourth, the effective arrangement for settling 
the water, and the automatic and continuous removal there- 


from of sludge and refuse, clarifying the water, and saving , 


all the fine coal dust. Fifth, the effective arrangements 
for drying the washed coal. 

When the matter of washing the Crabtree coal came up 
for consideration a sample of the coal was selected by the 
representative of Cuninghame & Co., great care being 
taken to have the sample represent as nearly as possible 
the average run of the coal. Part of this was hand-washed, 
and analyses made of both the washed and unwashed por- 


tions. The following results were obtained: 
No of Ash, Sulph.,Phos., 
sample. Size. Kind. %. lo %. 
1g-in. to %-in. Unwashed .. ... 10.35 1.098 0.0382 
2 ss ede: Washed .. .... 6.88 0.604 0.025 
8 1-16-in. to %-in. Unwashed... ... 10.60 1,189 0.027 
4 % ees cH Washed . 6.218 0.617 0.025 
5 Underi-16-in. Unwashed ..... 12.400 1.606 0.03: 
Specific gravity of bone coal...... .... ....-.-.-es 1.389% 


Specific gravity of pure selected coal.............. 1.27% 
Fixed ash in pure selected coal..............0e00> 2.54% 


A previous ultimate analysis of a sample of this coal gave 
the following results: 


Bone %. Pyrites %. Slate %. 
Moisttire: Sicic.ccminete see wreietieisia\ 1.150 Kisrave sania 
Voléimattericewcigesabecmeiiee > 26.900 ates 
ASR. ic hoes een eerie rs 21.080 heise. eer 
Sulphurs.) ssean eee ceric 0.549 28.28 1.098 
Fixed carbon.. .... per Bye 50.521 seca Rtas 
Phosphorus ... ... «+. «+--- 0.072 0.05 0.017 
Sp; gravity <ic-er purer ore 1.552 mats sates 


It is expected that the washing of the coal at this place 
will be so thoroughly done that the ash in the coke made 
from the washed coal will be below 10%, and the sulphur 
below 1%. That this may be confidently expected will be 
readily apparent when we consider the wonderful results 
achieved at Union Bay, B. C., where the ash is reduced 
from 35.5% to 8.5%. The fixed ash in this Comox coal is 
7.8%, thus showing that the coal washed to within 1% of 
the fixed ash in the coal. 

The Luhrig system, though comparatively new in this 
country, is no new thing. Over 200 plants are in daily use 
in England, Germany, Austria, and other parts of the 
world, all doing good work. Several of these plants have 
capacities of 175 tons per hour each. Such is the control 
which an expert operator has over the results that the 
Messrs. Cuninghame & Co. are enabled to fully guarantee 
beforehand the exact results which will be obtained in 
washing any coal by this process. 

a * 2 


STONE FILLED CONCRETE PIER. 


The construction of the Cascade bridge, at Bur- 
lington, Iowa, was ordered on June 15, 1896, and 
the work was completed on Sept. 15, 1896, in 92 
days. The plans were made in the City Engineer’s 
office, with Mr. Emmet Steece, Assistant City En- 
gineer, in direct 
charge, and from Mr. 
Steece are obtained 
the following details 
concerning this work. 

The piers and abut- 
ments were to be 
built entirely of con- 
crete, and this was 
done after ordinary 
methods,except for the 
last abutment alone. 
All except this abut- 
ment were finished by 


Aug. 15 and work 
was commenced on 
this abutment on 
Aug) 17... But as iit 


was desired that-all 
work should present 
the same appearance 
and the time for 
placing the metal 
work was near at 
hand, it became nec- 
essary, for this pvar- 
ticular abutment, to 
devise some means 
of hastening the 
work of construc- 
tion. The previous plan of operation was too 
slow, as depositing and tamping conerete in 


Section of Concrete Pier for Cas- 
cade Bridge, Burlington, la. 


6 to 8-in. layers consumed time; and to attempt- 


to increase the depth of the layers was to endan- 
ger the good character of the work. In. this 
emergency Mr. Steece suggested the method here 
illustrated, and the abutment was completed in 7 
days. 

The method adopted was as follows: Concrete, 
made of 1 part cement to 2% parts of sand and 
444 parts of broken stone, was first deposited in a 
4-in. layer. Upon this bed were laid, in a full bed 
of mortar, wetted rough stone, with the points 
and projections alone broken off; the spaces be- 
tween these stones were not less than 6 ins. wide 


nor less in width than two-thirds the thickness — 


of the thickest stone at the joint. The concrete 
was then rammed into these spaces and the 
whole was covered with another layer of concrete 
not less than 4 ins. thick. In this manner from 
40 to 50 cu. yds. of concrete were deposited in a 
working day of ten hours by a force of 28 men. 

The cost of this masonry per cubic yard was as 
follows: 


Saylor’s Portland cement, ...... 0.82 bbl. at $2.60 $2.14 
SANG *. a snayoauie crt site prciaioaeeete ne 0.22 cu. yd. at $1.00 ye 
Broken: Stones... sete ele wee 0.52 cu. yd. at 94 ects. i 
3 alee ate parka age eae spate Cae ee eee 07 

$1.50 per day of 10 hours 1.19 

Large stone 22. «ce toc ie te 0.38 cu. yd. at 68 cts. 24 
Fonematies. « Sets aje cheterevele RRA oo AS Obs ba -09 
Total cost*per..eubie yard “Oe. cc ieee se eee eee $4.44 


The total cost of the 278.2 cu. yds. of masonry 
was $1,235.21, though this cost does not include 
the excavation nor the lumber used in the forms; 
the latter were employed again in the construc- 
tion of sidewalks and box drains in the immediate 
vicinity. The broken stone had to be hauled two 
miles, and the charge for hauling alone is given. 
The city owns a quarry near the bridge site; but 
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as there was no crusher near it would have cost 
$2 per cu. yd. to quarry the stone and break it 
by hand. With a more reasonable cost for the 
materials Mr. Steece believes this work could 
have been done for about $4 per yard. The 
work looked well, though the labor was unskilled; 
a competent foreman alone being necessary. 

This method of reducing the cest of concrete 
work by imbedding in it large stone, is, of course, 
not novel; as it is often empioyed in the construc- 
tion of dams and other large concrete structures. 
it was done to a large extent in the building of 
the Vyrnwy dam for the Liverpool water-works. 
From the thickness given to this retaining wall, 
by Mr. Steece, it must be assumed that it is in- 
tended to weil ram and consolidate the back fill- 
ing. Even then the thickness is less than a good 
masonry wall would call for. 
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GANTRY CRANE OF 200-FT. SPAN AT THE STRUCTURAL 
IRON YARD OF THE CAMBRIA IRON CO.* 


By John W. Seaver, M. Am. Soc. M. H.** 


In the latter part of the year 1895, the Cambria Iron Co., 
of Johnstown, Pa., decided to construct a storage and 
loading yard for their proposed new structural mill at 
Johnstown, Pa., and invited several engineering firms 
to submit estimates and designs for a plant to handle the 
material that it was intended to store and load in this 
yard. = 

Among the firms invited to submit proposals, that 
with which the writer is connected took up the matter 
at once, and gave it a great deal of very careful study. 
The yard it was designed to cover—400 by 800 ft.—was 
so large that it was evident from the beginning that un- 
less some very economical form of construction should 
be proposed, the expense of covering the area would be 
very great, There are several methods by which the 
desired object can be attained, and each plan was care- 
fully considered and its objections and advantages com- 
pared. 

A very simple way of covering any area is by the use 
of stationary derricks with swinging jibs. This, while 
probably the cheapest construction, is at the same time 
the most objectionable, on account of its requiring a 
large number of derricks to cover the surface. In fact, 
swinging derricks cannot be arranged so as to cover 
the whole yard, as there is necessarily a considerable 
area around the foot of the derrick that is unavailable. 
These objections caused this plan to be dismissed. 

The next plan that .was considered was a system of 
surface tracks, between which the material to be stored 
would be piled, and on these tracks a number of loco- 
motive cranes could be placed. Two of the objections 
against the plan of the stationary derrick system could 
very properly be raised against the second plan with 
even greater force, as the tracks upon which the loco- 
motive cranes would travel would occupy a very large 
portion of the yard. The locomotive cranes would be 
very expensive, and their range of length of jib is quite 
limited. 

A third form of construction, and one that seemed to 
offer several advantages over the first two plans, con- 
sisted in a series of overhead tracks, running parallel 
to the length of the yard, and mounted on these tracks 
were to be a number of overhead traveling cranes of 
the ordinary type. Against this plan could be urged 
the fact that the supports themselves would take up 
more or less room, and the foundations, columns and 
stringers for these supports would be very expensive, 
and it was proposed to make the cranes of exceptionally 
long span (100 ft. centers of supports). This span would 
make the overhead ties or bracing very expensive. Dis- 
pensing with the overhead bracing would necessitate 
the columns supporting the overhead tracks to be suffi- 
ciently rigid in themselves to maintain the tracks in 
perfect alinement, and, in addition to this, they would 
require exceptionally heavy and good foundations and 
anchorages. The cranes themselves would be expensive, 
and, should the surface of the whole yard be covered, 
which would necessitate four cranes, each 100 ft, span, 
it would mean the employment of four operators—one 
for each crane. These were the principal objections to 
the overhead crane system, but they were deemed suffi- 
cient to cause the rejection of this plan in favor of the 
“gantry” crane system. 

This pian contemplates the use of two traveling cranes, 
each 200 ft. span, running upon tracks on the surface 
of the ground, parallel to the length of the yard, so that 
the two cranes cover the whole surface, with the ex- 
ception of three spaces, one 5 ft. wide down each out- 
side edge of the yard, and one 10 ft. wide down the cen- 
ter. There is one line of track down each outside edge 
and two lines of track down the center. It was proposed 


**The Wellman-Seaver Engineering Co., Cleveland, O. 
*X paper presented at the New York meeting of the 
American Society of Mechanical Engineers, 


fo mount the cranes upon end frames or legs, making 
them what are commonly called ‘‘Gantry Cranes,’’ and 
to make the legs or end supports of sufficient height 
to allow a train of cars, with men on top of same, to pass 
freely underneath. For this purpose the clear height 
from the top of the rail to the underside of the stringer 
that the crane trolley traverses was fixed at 20 ft., and 
as the helght from the surface of the yard to the top 
of the rail is 14% ins., a clear height from the surface 
of the ground to the underside of the crane of 21 ft. 2% 
ins. is obtained. 

The magnitude of these proposed gantries caused the 
matter to be most carefuly considered, both by the Cam- 
bria Iron Co. and the Wellman Seaver Engineering Co. 
After a thorough examination of the plan proposed by 
the latter they were awarded the contract. 

The firm, before submitting their proposal for this 
erane, very carefully considered all the various forms of 
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MAKE-UP OF STRUCTURAL FRAMEWORK OF 200-FT. GANTRY CRANE. 


cranes, both of the regular traveling and the gantry 
types that are at present in use, and, after a thorough in- 
vestigation of the different types, decided upon a form 
of construction that they believe to be entirely original. 
It consists of two main girders of the Pratt type, with 
vertical posts and diagonal tension braces, the bottom 
chord being straight, and the top chord parallel to the 
bottom chord for about one-half its length, and then 
inclining to the end posts of such an angle that the depth 
of truss at the ends is one-half that at the center. These 
two main trusses are framed together at an angle of 
60°. The top chords have their parallel portions con- 
nected with splice and tie plates. The bottom chords are 
parallel to each ofher, and separated a distance of 20 ft. 
The main trusses are 18 ft. deep at center-and 9 ft. 
deep at the ends. 

This pectiliar form of construction gives the arrange- 
ment of the main trusses the appearance of a_ steep- 
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hipped roof, very long in proportion to its height. A 
cross section at the center is that of an equilateral tri- 
angle, and the cross section of any point between the 
end posts and where the top chords join each other is 
that of a trapezoid. Suspended beneath the bracing that 
separates the bottom chords is a runway for the crane 
trolley to fravel on. This runway consists of riveted I- 
beams, with T-rails secured to their upper flanges. 

The stringers are very rigidly braced to the chords of 
the main trusses, not only at the panel points, where 
they were suspended, but also at the middle of each panel. 

The horizontal bracing between the trusses consists of 
a series of floor beams, firmly riveted to the posts of the 
trusses, and forming the struts of the lateral system. 

The diagonal members consist of angle irons riveted 
to wing plates secured to the trusses and floor beams, 
these wing plates being bent to conform to the angles of 
the floor system and the trusses. To prevent any cross 
strains of the struts resulting 
from the live load (the weight 
of the stringers and trolley), 
it is taken directly from the 
stringers suspenders up to the 
top of the posts of the main 
trusses by means of diagonal 
suspender angles. These an- 
gles also form posts for the 
attachment of a line of hand 
railing. 

Resting on top of the floor 
beams are two lines of channel 
irons parallel to ‘the main 
trusses. These channel irons 
form stringers for the foot 
walk, which extends the full 
length of the crane. The walk 
is made of two thicknesses of 
pine plank with tar paper be- 
tween. The floor beams also 
carry the pillow blocks for the 
main shafting. At the ends of 
the crane, and in the plane 
of the trusses, are carried down 
riveted legs, or supports of 
box form. These legs are 
firmly braced to the bottom 
chords of the main trusses, 
with large plate iron brackets, 
well stiffened with angle iron 
flanges. The legs are also 
braced to each other crosswise 
of the crane, with a system 
of horizontal and diagonal 
braces, with a stiff tie-beam 
at the foot of the legs. 


The width c. to c. of the 
trucks supporting the crane 
is 43 ft. 9% ins., forming a 
wheel base for the crane cf 
a little more than one-fifth of 
the span, which is sufficient to 
Square the crane on the tracks. 

The end frames are formed 
of plates and angles, arranged 
so as to present a smooth end 
surface, the corners of the 
openings being filled in with 
curves of large radii. 
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The top chords are made of 
two channel irons with a cover 
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8 plate on top, and latticing on 
© the bottom. The bottom 
= chords are made of two 


channel irons, latticed on 
top and bottom, so as to afford 
no room for lodgment of 
moisture; this point being 
carefully kept in view 
throughout the construction. 

The vertical posts of the 
trusses each consist of four 
angle irons latticed together. The diagonal members of 
the trusses are each formed of two angle irons riveted 
at their intersection. Particular care was paid to the 
connections of all members. 

The loads and strains adopted for this crane were as 
follows: A live load for trolley equal to 20,000 Ibs. To 
this was added, for impact, 25%, or 5,000 Ibs. The 
weight of the trolley was estimated at 23,000 Ibs.—mak- 
‘ing a total of 48,000 lbs. distributed on four wheels, 
spaced about 9 ft. centers, bringing a reaction upon each 
stringer support of 18,000 Ibs. 

To still further provide for any sudden application 
of a live load, it was assumed to be equal to 22,000 Ibs. 
applied at any panel point of bottom chord of each truss. 

This is largely in excess of any load that will come upon 
the crane; but it was’ considered advisable to use it, 
in view of the fact that the load might catch, thereby 
pringing a greatly increased weight upon the trolley. 
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The dead load, weight of trusses and floor, was as- 
sumed at 88,000 lbs. per truss, or 8,000 at every point of 
bottom chord of each truss. 

In order to provide for a very large factor of safety 
in the bottom lateral system, a wind pressure of 20 Ibs. 
per sq. ft. was assumed, or a load of 5,000 Ibs, at each 


The top of each truck carries a steel socket or cup, and 
in this socket is placed a hard steel ball, 6 ins, in 
diameter, 

The bottom of the end supports are also provided with 
corresponding cupped sockets. The ball rests in a slightly 
elongated groove; the major diameter of the groove being 
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END ELEVATION AND PART SIDE ELEVATION OF FOOT OF CRANE. 


panel point of bottom chord. To resist these combined 
loads, the following limitations of strains were adopted: 


For live loads: Tension. .12,000 Ibs. per sq. in. net section 
6.000 « Hee Cisse vee ce 

‘* of gross section 

‘Ss’ sper'sq. in: 


GUM tx: 


Compression..........10,000 
Bearing, rivets and bolts. .12,000 
For dead load: Tension. ..15,000 

Shearing $0.0). .cs.- TOROOO eFC rae es se 

Compressionncin. cise kc O00l ie mee tc een 
Bearings, rivets and bolts.15,000 ‘* ‘ ‘* “* 


net section 
« “ 


gross sec. 


In all the compression members a proper reduction of 
the strains was made in all long members, so as to in- 
sure the same general factor of safety throughout, and 
the strains in the bottom lateral system were still fur- 
ther reduced to 10,000 lbs. per sq. in. in tension and 
8,000 lbs. per sq. in. in compression. All of these strains 
are largely in excess of what the writer would recom- 
mend for an ordinary crane construction; but the ratio 
of dead load to live load is so great that it was necessary 
to observe the greatest possible economy of material to 
avoid the crane being so heavy that it would be imprac- 
ticable. 

The truss members were not all proportioned to com- 
ply exactly with the areas that the above limitations of 
strains called for. They were never made of less séc- 
tions, and in several cases the section was increased in 
order to obtain the necessary stiffness. This will account 
for the seemingly largely increased area of some of the 
members over that required by theory. 

The minimum speeds of the various motions of the crane 
are as follows: Traverse of main bridge, 200 ft. per min.; 
traverse of trolley, 400 ft. per min.; hoist with full load, 
20 ft. per min. 

The crane rests upon four trucks; each having four 
steel tired double flanged wheels, 24 ins. in diameter. 
The wheels are keyed to steel axles, 5 ins. in diameter. 
The gage of the track is 3 ft. 6 ins. centers of rails. The 
journals are 5 ins. in diameter, 7 ins. long, fitted with 
bronze bearings carried in cast-steel oil-boxes, with 
ample provision for lubrication. The wheels on one truck 
at each end are connected by means of a system of shafts 
and bevelled gear wheels. The gear wheels are steel 
castings, and are of extra heavy design throughout. The 
shafting from one truck to the other is 4 ins. in diameter. 
The couplings are all rigid flanged couplings, tightly 
keyed to the shafts, and fitted with turned bolts of a 
tight driving fit. The main shaft, extending the length 
of the crane, is carried in universal bearing pillow-biocks 
of very heavy design. These pillow-blocks are bolted to 
the cross-beams of the floor system, with packing pieces 
between them and the beams, and are lined up perfectly 
true and level. The thickness of the packing pieces vary 
to suit the requirements of each individual pillow-block. 

The end bearings, where the main shaft is geared to the 
diagonal shafts that connect it to the trucks at each end, 
are carried by compound boxes, so that it is impossible 
for the main and angular shafts to get out of line. 

Special care has been taken with all the bearings to 
provide ample facilities not only for the lubrication, but 
for the inspection and removal of any part. For most 
of the bearings compression grease-cups have been sup- 
plied, in addition to the usual lubricating holes and 
reservoirs. 


crosswise to the center line of the truck, and the minor 
diameter being parallel to the track on which the truck 
rests. By means of this elongation of the groove, the 
ball is allowed a slight motion at right angles to the 
center line of the track on which the truck travels, and 
this permits of the expansion and contraction of the 
main girders of the crane. It also allows the trucks 
upon which the crane travels to be slightly out of aline- 
ment, as the balls form universal joints between the 
trucks and the crane. The arrangement of the gearing 
connecting the driving shafts to the trucks is such that 
the vibrations of the trucks around the centers of the 
balls do not disturb the alinement of the gearing to an 
appreciable amount, as the centers of the main driving 
spur wheels are on the same lines as the centers of the 
balls. 

Directly in the center of the crane is placed a 50 HP. 
electric motor, connected directly to the main shaft with 
one reduction of steel gearing. The trolley which travels 
upon the suspended runway beneath the main chord is of 
the ordinary crane type, with the exception that the gear- 
ing throughout is of extra heavy design, and of either 
steel or bronze castings. The winding-drum is of cast 
iron, with right and left hand grooves for the chain, 
milled out of solid metal. The traversing of the trolley 
upon the track and the hoisting is done by two 25 HP. 
electric motors. All the motors are wound for 220 volts. 

The operator’s cage is attached to, and moves with, the 
trolley. It is provided with windows on all sides, so 
that the operator can have a clear view of any part of 
the yard. In the cage are placed the controllers which 
govern all the motions of the crane, and the necessary 
switches, cut-outs. etc. Over all the gearing are placed 


End Elevation, 


The end frames are so arranged that should it be de- 
sired to transfer a load from one side of the yard to the 
other, both cranes can be brought in line with each 
other by means of removable stops on the trucks, and 
the trolley from either crane run directly through the 
end supports and on to the track on the other crane. 
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THE BUSINESS WISDOM AND RESPONSIBILITIES OF 
THE ENGINEER.* 


About twenty years ago a railway in Illinois became 
insolvent and a receiver was appointed to take charge of 
its affairs. To reduce expenses the receiver began by re- 
ducing the number of employees, and the first to go, as 
usual in such cases, was the engineer and all his tribe. 
For a number of years the road was operated in a cheap, 
hap-hazard sort of way, when it was sold to an Eastern 
syndicate, who took immediate steps for reorganization. 
and I was appointed engineer in charge to rebuild the 
road. My first work was to thoroughly inspect the entire 
property. and determine what was immediately necessary 
to make it safe for traffic and also remunerative. I 
found that the roadbed, bridges, buildings, etc., had de- | 
teriorated beyond redemption, that the whole line must 
be rebuilt. At this time the road had been for about five 
years in the hands of a receiver, a lawyer. 

I labored hard and faithfully for six years, putting the 
entire road and its branches into first-class condition, 
and under its excellent management it has so remained 
to this day. For my services I received about $12,000. 

The lawyer remained with the road some years longer 
than I did. When it passed out of the hands of the master- 
in-chancery, by which act the office of receiver was 
abolished, the court ordered that the lawyer be paid from 
the proceeds of the sale of the road the sum of $125,000. 

Now, I do not cite this as a disparagement to lawyers, 
but as an example of the generally recognized value of a 
lawyer’s services, and it also demonstrates the tenacious 
grasp with which a lawyer holds upon all properties which 
he is called upon to control and manage. 

This railway property deteriorated under his manage- 
ment. He placed few betterments upon it. Had he em- 
ployed a competent engineer, much of the deterioration 
could have been prevented and expensive repairs avoided, 
besides the traffic would have been heavier and the earn- 
ings thereby increased. There were many engineers in 
the country (most of them out of employment at that time, - 
for it was shortly after the great panic of 1873) who were 
thoroughly competent to handle the property in a very 
economical and remunerative manner, making it far more 
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DETAILS OF CRANE TROLLEY. 


coverings or housings that are readily removable, the 
coverings being arranged to exclude all moisture or 
dust. The motors are also encased. 

Attached to each truck are two snow-plows, or guards, 
made of plate stiffened with angle irons. These snow- 
plows are easily removable, so that access can be had 
to any part of the trucks. 


valuable than it proved to be when sold to the Bastern 
syndicate, and none of them, had the position been offered 
them, would have refused it at a salary of $2,500 annually. 
Yet, for all this, the lawyer was paid ten times more 


*Extract from an address by Mr. W. F. Goodhue, be- 
fore the Purdue Society of Civil Engineering. 
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than was the engineer who repaired his wasteful manage- 
ment. 

I see no reason why the engineer should not hold po- 
sitions of equal responsibility and value with the lawyer. 
Lawyers hold these positions without becoming engineers, 
then why should not engineers attain them without be- 
coming lawyers? If both are liberally and broadly edu- 
cated their chances should be equal. I do not consider 
the question of natural ability at all. Bright men are not 
possessed exclusively by any one vocation of this busy 


world. 

I have reasons of my own, born of a long acquaintance 
and daily contact with the individual, why the engineer 
has in so large a measure failed to hold his own in the 
business world, and I give them as follows: Because he 
is too often the slave to details. He is not always a 
student of human nature, and thereby fails to manage 
and understand men. He is too often deficient in business 
training, the keeping of accounts, etc., and disclaiming 
all egotism, he is withal a modest, diffident man, too much 
so for his own good. So many engineers in charge of 
work want to see and do everything themselves. They 
have a great horror of errors and mistakes, and are will- 
ing to trust nobody. Their heads are full of measure- 
ments, weights, elevations, designs, and all the ins and 
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longing to it, which are, in the eyes of nearly all men, 
the essential elements of business. Some of our greatest 
engineers have been abie business men. Captain James 
Eads was of this type, and so was the younger Roebling. 

The engineer of to-day should be a practical business 
man, and it is well if he acquire his business training, 
partially at least, by actual contact with business meth- 
ods. He should be as well versed in business as the law- 
yer, the contractor and the makers and dealers in mate- 
rials, as he is brought daily in contact with one or more 
of these persons. 

Municipal methods of voting and issuing improvement 
bonds of various kinds are well worth studying, because 
nearly all consulting engineers depend upon the issuance 
of bonds for employement, and it is not pleasant to he 
thrown out of remunerative work because of a faulty 
issue of the bonds which are necessary to provide the 
funds to carry it on. By giving attention to such matters 
the engineer soon becomes not only proficient in the details 
of issue and form of bond, but is a very competent judge 
of what constitutes a legal, solvent bond, and oftentimes 
can serve his own interests well by pointing out defects, 
which if allowed to pass unnoticed would defeat their 
legal issue, and a defective bond issue is quite a common 
occurrence among our smaller towns and cities. There is 
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TRUCKS AND TRACK FOR GANTRY CRANE. 


outs of the work in hand. They are a sort of monomaniacs 
on the rules of construction, and for the time being live 
and exist upon their work and have no thought or care for 
anything else. Timid themselves, they teach it to their 
assistants. The pent-up Utica of their daily life is the 
‘limited area of their workshop. They are seldom in the 
cabinet and always in the field. The lawyer is always 
in the cabinet and seldom in the field. 
a Now, a man should be commended for paying strict at- 
tention to business—it is almost the only rule of success— 
but should a man bury himself so deeply in its meshes 
that he is lost sight of? How would the battle go if the 
commanding general took a musket and lost himself in 
the ranks of his army? What would become of the ship 
if the admiral went below while engaged with the enemy? 
Victory in either case would be won by the subordinates 
in command. So it should be with the engineer in charge 
of work; let him divide the care of details with his sub- 
ordinates; they will carry them out under the watchful, 
es eye of the master, and he will thereby have more 
e to devote to the general management of the whole 
siness. If the engineer is deeply absorbed in one set 
of details, he must of course neglect others, and that is 
What he sometimes does; he will hold firmly to all the 
¥ tails “of construction and neglect the accounts be- 


not a business or legislative body in the world that can 
equal the average common council for making serious 
blunders, and when they do blunder it is generally an ex- 
pensive affair. Everybody connected therewith suffers more 
or less either in pocket, or in disappointment because of 
the resulting delay occasioned, excepting the members of 
the council, who have no responsibility in the matter at 
all and cannot be held accountable. They, perhaps, voted 
as best they knew, and there seems to be no legal form of 
indictment which can arraign such a condition of mind. 

Nowadays wherever you find the common council there 
you will also find the city engineer, and I must say that I 
do not always find that sweet harmony which should pre- 
vail between them, and it is not to be expected. The rock 
upon which they most generally split is the difference be- 
tween good and cheap work. The engineer has perhaps 
prepared his plans with great care, and when submitted to 
the council the first thing it wishes to do is to cheapen the 
cost, and if the engineer won’t submit to the pruning pro- 
cess his plans are rejected. The aldermanic line of reason- 
ing seems to be that if the work is not just as strong and 
durable after the cheapening process, then the plans are 
defective and the engineer is incompetent. 

Upon one occasion I well remember sitting in a council 
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chamber and witnessing a common council voting a form 
of sewer assessment of doubtful legality, directly against 
the advice of the city attorney and engineer, and had not 
the act been subsequently vetoed by the mayor, not one 
cent of the large assessment could have been collected by 
the city. Later one of the aldermen said to me: ‘‘We 
voted that assessment act simply to show the city attorney 
and engineer that they could not run this council.’’ Yet 
the attorney and engineer both were advising in good faith, 
and without prejudice, but the minds of that council were 
not sufficiently elevated to appreciate a firm, disinterested 
opinion from those who had thoroughly investigated the 
matter and were well qualified to give their opinions. 

. This is a fair instance-of the stubborn prejudice and 
ignorance combined which will confront the engineer 
in his life work. If he is a sensitive, timid man, he will 
bow before it; if he is brave and resolute, he will hold 
his own to the end, but will in the meantime receive 
many knock-downs of humiliation and discouragement. 
He will find that all bodies of men banded together to 
build and develop a great property are very much alike, 
whether it be a board of railway directors, the stock- 
holders of a manufacturing concern, or the common coun- 
cil of a city. These men are not of his kind, they do 
not comprehend his work, his knowledge nor his methods 
of reasoning; they are impatient for results, paying re- 
sults, and will not submit kindly to delays which affect 
such results, therefore the engineer must be patient with 
them; he should explain little and offer few apologies, but 
do all that he can to push the work along to completion; 
let his actions speak for himself, and these ebullitions of 
unreasonable impatience will soon pass away. To lose his 
temper and leave the work upon such occasions is to ac- 
knowledge defeat and would be a foolish act, for the next 
work he may engage would be perhaps quite similar and 
under the same sort of direction, thus he would be no better 
off than before. 

The engineer must remember that the men, the capital- 
ists who furnish the money and who are directors of many 
of the great works built and operated in this country 
are not technically educated men; they are mostly mer- 
chants who have acquired fortunes and are seeking in- 
vestments for their surplus wealth. They are generally 
first-class business men themselves and it frets and an- 
noys them when they learn that the engineer that they 
employ is not also a business man. It is a condition they 
cannot quite understand, because they are unused to 
such men. Therefore it is quite necessary that the young 
engineer should go to his life work fully prepared and 
equipped to meet these men on their own ground; by 
doing so he will avoid much that is disagreeable and he 
will also be more successful than have the engineers of this 
generation who are notoriously unbusinesslike. 


LE OP 
LEGAL DECISIONS OF INTEREST TO ENGINEERS. 


Mining: The Right of Support. 


Where the mineral estate in land is severed from the 
surface by a conveyance, the owner of the former is 
bound to leave enough of the mineral in place to support 
the surface, unless the owner of the latter has released 
his right of support. The release must be by express 
words or by necessary implication.—Robertson y. Yough- 
jogheny River Coal Co, (Supr. Ct. of Penn.) 33 At. Rep., 
06. 


Right of Gas Company to Make Reasonable 
Charges, 


When a corporation 1s chartered with the right to manu- 
facture and sell gas, the right to charge a reasonable 
rate for all gas furnished is implied, and forms a part of 
{ts contract with the state, which cannot be impaired by 
legislation.—Cleveland Gaslight & Coke Co. y. City of 
Cleveland (U. S. Cir. Ct. of Ohio), 71 Fed. Rep., 1610. 


Negligent Construction of Water-Works. 


A water-works company is liable for the damages re- 
eulting from the fall of a water tower negligently con- 
structed on its own premises; and where the tower fell 
and the water therefrom rushed upon a house, overturn+ 
{ng a burning lamp, whereby a party was fatally burned, 
the damages sustained are not too remote in an action 
brought by the surviving wife and child.—Rigdon v. Tem- 
ple Sige Wroxks Co. (Ct. Civ. App. of Tex.) 32 S. W. 
Rep., . 


Rights of Elevated Road in Streets of City. 


An elevated railway company has such a property right 
in its structure lawfully erected in a street as cannot be 
damaged by a city without compensation. The construc- 
tion of a viaduct along a street for the purpose of reliev- 
ing the traffic along such street is not a mere change in 
the grade of a street, and an elevated railway company 
whose structure is interfered with by the viaduct is en- 
titled to compensation.—Manhattan El. Ry. Co. v. City of 
New York, 35 N. Y. Sup. Rep., 505. 


Change of Street Grade: -Damages. 


Where a city has by ordinance established a new grade 
of a street, but has done nothing towards raising the 
street surface to conform to it, a street railway company, 
which is granted the right to construct a track through 
the street, is liable to abutting property owners for dam- 
ages resulting from laying the track at the latter grade, 
in the absence of an express provision authorizing the 
act. Stritesky v. Cedar Rapids (Supr. Ct. of Ia.) 67 N. W. 
Rep., 271. 


400 - 


ENGINEERING NEWS. 


Vol. XXXVI. No. 25 


ENGINEERING 


AND 
AMERICAN RAILWAY JOURNAL. 


NEWS 


Published every Thursday at Tribune Building, New York. 
Entered at the Post Office, New York, as Second Class Matter. 


D. MCN. STAUFFER, CHARLES WHITING BAKER....... EDITORS. 
Wm. KENT, E. E. R. TRATMAN, M. N. BAKER,) ASSOCIATE 
CHAS. S. HILL, A. B. GILBERT............... } EDITORS. 
OAS. -W.c REINHARDT’. .10s«acsie kon bears CHIEF DRAFTSMAN. 
GEO._"H. FROST; VPS BURT.O cece eee BUSINESS MANAGERS. 
ALFRED E. KORNFELD, New York...... ADVERTISING 
F. A. PECKHAM, Chicago...............-- \ REPRESENTATIVES. 
PUBLICATION OFFICE........... Tribune Building, New York. 
CHICAGO. OFRIGHE RSs arene ce oe here 1636 The Monadnock. 
KEGAN PAUL, TRENCH, TRUEBNER & Co. (Limi- 
LONDON ted), Paternoster House, Charing Cross Road; 
AGENCIES : Sampson Low, MARSTON & Co., (Limited), St. 


Dunstan’s House, Fetter Lane. 


SUBSCRIPTION RATES: United States, Canada and 
Mexico, One Year, $5.00; 6 months, $2.50; 2 months, 
$1.00; Single copies, 15 cents. To all other countries in the 
Postal Union, add $2.08 per annum (4 cents per number) 
to above prices for postage. Noclub rates allowed. Mailing 
addresses may be changed at will by sending both old and 
new address. We shall be obliged if subscribers who fail 
to receive their papers promptly will notify us without 
delay. The number on the address label of each paper indi- 
cales when subscription expires, the last Jigure indicating 
the year and the one or two preceding figures the week of 
that year; for instance, the number 326 means that sub- 
scription is paid to the 32d week (thatis the issue of Aug 
6) of the year 1896; the change of these figures is the only 
receipt sent, unless by special request. 


ADVERTISING RATES: 20 cents per line agate 
measure. Want notices, special rates, see page 22. lates 
for standing advertisements sent on request. Changes to 
standina advertisements must be in hand on Monday ufter- 
noon; new advertisements, Tuesday afternoon; transient 
adveritsements by Wednesday noon. 


Since the publication of our issue of Dec. 3, in 

which some further reference was made to the 
work of the Baltimore topographical survey, we 
®have received several letters continuing the con- 
troversy upon this subject, which space does not 
permit us to publish. We are also in receipt, how- 
ever, of a letter from the Mayor of Baltimore, who 
is the head of the commission in charge of this 
work, in which he says: 

The so-called investigation was not authorized, nor 
have its findings been considered by the commission. The 
gentleman against whom the charges have been made is 
still in the position, and at present we have no disposi- 
tion to remove him for alleged imperfect work. 

It appears from the information now before us 
that the investigation (on which the comments in 
our issue of Noy. 12 were based) was conducted 
by a committee of the city councils, which has, 
as we now understand, no authority whatever over 
the work. This fact was unknown to us when we 
made our original study of and comments upon 
this investigation. Had we been aware of it, we 
should not have printed its conclusions or based 
our editorial opinions upon it. The only proper 
authority to investigate the Baltimore survey, it 
appears to us, is the commission in charge of the 
work or the authority which created that com- 
mission. 

In view of these circumstances we desire to 
formally withdraw our comments on this survey 
made in our issue of Nov. 12, and to express our 
regrets that we were misled as to the non-author- 
itative nature of the investigation. 

es 28 SiS 

A correspondent asks us to suggest topics for col- 
lege theses in the field of bridge and structural) 
engineering on which investigations would be in- 
teresting or useful to the profession. The request 
is rather a difficult one to fulfil. There are plenty 
of subjects in this field on which more knowledge 
is desirable; but in most cases investigations of 
the results of actual practice, extending over a 
long series of years, are needed rather than theo- 
retical studies or investigations which can be 
made in the short time available for a thesis in- 
vestigation. 

Bridge structures of the standard types have 
been so exhaustively studied that a college stu- 
dent with the time and means at his disposal can 


hardly hope to add anything valuable to pro- 
fessional knowledge in that field. There is more 
opportunity, it appears to us, in investigating the 
applications of iron and steel in building con- 
struction. No one who has witnessed the enor- 
mous ‘growth which the past few years has seen 
in the use of iron and steel in buildings can doubt 
that in the near future we are to see a very large 
proportion of our stores, mills, and even the better 
class of residences constructed with steel frame- 
work, and the solution of the problems in connec- 
tion with this new use of steel shapes is likely ta 
have practical value. 

For example, there are already a great number 
of shops and factory buildings constructed with 
steel framework, and with no attempt at fire- 
proofing. If the reader will turn to page 5 of our 
current volume, he will find that such a structure 
may collapse under even a very small fire. In- 
stead of being a good construction to resist fire, 
as has been supposed, these structures are ap- 
parently even more easily injured by an interior 
fire than if they were built with wooden in place 
of iron columns. 

The question is, what can be done to such struc- 
tures to render them reasonably fireproof. The ex- 
pense of ordinary fireproofing systems makes them 
out of the question; but may it not be possible to 
apply to the principal members of such structures 
something in the shape of a non-conductor or 
fire retardent which should effect the desired end? 
There are on the market a number of fireproofing 
paints, and fireproofing solutions. Descriptions 
of a great number of others can be found in 
the patent office records. Experiments with 
samples of these substances obtained from the 
makers or made up in the college laboratory 
might be exceedingly valuable in indicating the 
probabilities of success with constructions of this 
type. 

Again, recent experiments have shown remark- 
able fire-resisting qualities in concrete. It would 
be a very useful task to investigate the effect of 
different cements, different aggregates, and dif- 
ferent proportions upon the fire-resisting qualities 
of concrete. It may be that aythin coat of cement 
plaster, spread on a very cheap and light wire 
lathing could be made a fairly effective fireproof- 
ing for the frames of iron shop buildings. 

We mention the above merely as suggestions; 
other topics in this field will doubtless occur to 
many of our readers. For subjects for investiga- 
tion in bridge engineering, a fruitful topic might 
be found in some of the types of bascule bridge, 
and a comparison of the weight of their metal work 
and machinery with the weights of swing bridges 
of similar span. 

————__e_—_—_ 

In a note in our “Construction News” supple- 
ment in our issue of Dec. 3, the fall of a bridge 
near Ensley City, Ala., was noted, and the name 
of Mr. P. S. Milner was given as County Surveyor, 
not with the idea that he was in any way respon- 
sible for the disaster, but merely in accordance 
with our usual rule to give the name of some 
official whom contractors and others in search of 
business may address. As a matter of fact we 
learn that Mr. Milner had nothing whatever to do 
with the structure which failed. It was under the 
charge of the County Superintendent of Public 
Improvement, an office entirely separate and dis- 
tinct from that of County Surveyor. 

In another item, which recently appeared in our 
“Construction News” columns, the defeat of bonds 
for sewer construction in a Massachusetts town 
was noted and the item concluded with the name 
of the chairman of the town committee on sewer 
construction, merely for the convenience of those 
who might desire to write for further particulars. 
The gentleman whose name was given, however, 
in a personal letter to us expressed the fear that 
the item might be construed as meaning that he 
was in some manner responsible for the defeat of 
the proposition. To guard against any mistakes 
of this sort by those who follow our “Construction 
News” items, we may say explicitly that the giv- 
ing of names in connection with these items is 
done simply as a guide and for the convenience of 
those who use these items for business purposes; 
and no other significance whatever attaches to 
them. 


SOME PLAIN WORDS ABOUT CITY GAS SUPPLIES. — 


> 


In three great cities at the present time the 


question of gas supply is a subject of public dis- 


ca 


cussion, and in each of them the fruits of a bad 
system of managing this important business are 


being made manifest. 
ton, Brooklyn and New York. 


These three cities are Bos- 
" 


In each of these cities the policy has long been 
followed of giving franchises to a number of 
different gas companies in the expectation that — 
competition between them would reduce the 


price of gas to a figure as low as it could 


be economically made and sold. Many times has 
the absurdity of this policy been shown. 
times has it been pointed out that it was bound 


to result in great injury to every city pursuing 


it, and that the only parties who would benefit 


from it would be promoters, stock speculators, 


and in some cases dishonest city officials. It has 


been shown time and again that the ultimate re- 
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sult of the chartering of a number of independent — 


gas companies to operate in the same territory 
will be the consolidation of these companies into 
one organization; or if actual consolidation be pre- 
vented by court or statute, some practical form 
of co-operation will be devised by which (the com- 
petition which was to work such benefits to the 


public will be stopped, and the same end will be © 


attained. 
Boston has made two separate and distinct at- 


tempts to inaugurate competition in the gas busi- 
ness, the history of which has recently been told 


in the Boston ‘‘Herald,’’ as follows: 


When, years ago, Mr. J. Edward Addicks first made his . 


appearance in the Boston field, and announced his inten- 


tion of greatly benefiting the people of this city by the 
introduction of better and cheaper gas, we pointed out 
that the conclusion would be the union of the compet- — 


ing gas interests, with the subsequent exaction from the 
people of Boston of the money needed to pay interest 
upon needless, because duplicate, plants. 


permitted to enter Boston if recourse had not been had 
to influences 


thoroughly reprehensible. But once in the field, and 


once in control of the old company, the promises made — 


were not complied with. 
duction in the price of gas, neither was there any marked 
improvement in its quality. When, afterward, the 
Brookline Gas Co. came in as a competitor in Boston, 
again a demand was made calling for the spending of 
millions of dollars in unnecessary work, upon which ex- 
penditure the citizens would later on be called by con- 
solidation to pay interest. 

In the case of the Brookline Gas Co. the competition 
that was permitted had the immediate effect of reducing 
the price of gas, a change which the Bay State company 


It is doubtful if — 
Mr. Addicks and his Bay State company would have been 


in securing official approval which were — 


There was not that general re- — 
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could much better have made before the Brookline com- | 


pany entered its field than after it was compelled to di- 
vide quite a part of its business with the newcomer. 


As newspaper readers know, a consolidation has — 


recently been effected of the Boston gas lighting 
companies and the capitalization has been in- 
creased to an enormous figure. 

Brooklyn is another city which has tried com- 
petition in gas supply. Two years ago no less 
than five gas companies were doing business in 
that city. Since that time all these companies 
have been consolidated into one, and the attorney- 


general of New York has decided (doubtless cor- 


rectly) that the state law against trusts is power- 
less to prevent such a consolidation. 

In New York city four great corporations haye 
for many years furnished a gas supply—the Equi- 
table, the Standard, the Mutual and the Consoli- 
dated. No competition, at least as respects the 
price of gas, has existed between these companies 


for many years; apparently, there has been some 
private agreement between the several companies — 
by which they have worked in harmony—such per-— 


fect harmony, indeed, that the price of gas was 
kept up by them to the enormously exorbitant 
figure of $1.75 per M. until it was reduced to $1.25 
by an act of the legislature in 1885. 

One would have supposed that the experience 


of the city with competing gas companies which > 


did not compete would have taughtthe public some- 
thing; but a half-dozen years ago a new concern 
came along, the Hast River Gas Co., and .secured 


a franchise without difficulty, under which it has 


proceeded to tear up many miles of city streets, 


many of them newly paved, for the purpose of | 


laying its mains. It has, we believe, sold gas at 


prices slightly below those charged by the other 
companies, and as a result a formal union of all ; 
the New York gas companies has recently been an- 


nounced in the newspapers. The course of the 


stock market bore witness to the correctness of 


the announcement, 


_ 


December 17, 1896. 
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Here was another object lesson to the people 
of New York city and to those who are responsible 
for the public interests. Let us see how much 
effect it had. For several months past there has 
been before the Aldermen of New York an appli- 
cation for a franchise by a fuel-gas company. 
In the very week in which this consolidation was 
announced the Aldermen granted a franchise to 
this company by a vote of 26 to 4, and the com- 
mittee which recommended the passage of the 
ordinance had the sublime assurance to present 
as a reason for the grant of the franchise that 
“Tf competition will force prices down, by all 
means let us have it.’’ 

The childish folly of such a remark in view of 
the actual circumstances is apparent enough, That 
the aldermen themselves are perhaps not so igno- 
rant of the elements of municipal business princi- 
ples as the above quotation would indicate is 
shown by the fact that at the same meeting a 
resolution was adopted authorizing an inquiry into 
the feasibility of the city owning its gas works, 
and in the preamble to this resolution the follow- 
ing occurs: 


Whereas, The recent combination between the old gas 
companies and the new best illustrates the futility of ex- 
pecting reductions in the price of gas from the establish- 
ment of competing companies; and 

Whereas, This municipality has itself failed to secure 
cheap street lighting, because, in advertising for competi- 
tive bids for that purpose, it has been the invariable expe- 
rience that there is not real competition, but that the 
different companies apportion among themselves the dif- 
ferent districts of the city, and offer non-competitive bids 
for the respective districts. 


Query: If the aldermen understand the ‘“‘futility 
of expecting reductions in the price of gas from 
the establishment of competing companies,’’ why 
did they proceed to grant a franchise to a fuel- 
gas company on terms which in several features 
run counter-to well-settled principles that should 
govern the granting of all such franchises? 

Fortunately, there has been during the past ten 
years an enormous advance in the public appre- 
ciation and understanding of the value of munici- 
pal franchises. In the case of the present propo- 
sition to give away another gas franchise in New 
York city, the press of the city is a unit in con- 
demning it, the Mayor and the city’s law officers 
are certain to use every effort to defeat it, and as 
it is only by a legal quibble that the aldermen 
can claim the right to grant such a franchise, 
anyway, there is a good prospect that the alder- 
men’s action may be of no effect. 

Since the above was in type the aldermen them- 
selves have recalled the franchise above referred 
to from the Mayor and have referred it to the 
special committee on the establishment of a mu- 
nicipal gas supply, whose appointment was noted 
above. The aldermen, of course, deny that their 
action in granting the franchise was influenced 
by any motives but anxiety for the city’s welfare; 
but they offer no explanation of the fact that a 
motion to make the franchise limited in duration 
instead of perpetual was voted down by the same 
vote by which the franchise was passed, and an- 
other motion to sell the franchise to the highest 
bidder (other companies having, in fact, already 
made better offers than the company to which the 
franchise was given) was defeated by the same 
vote. 

Turning again to the general question, the three 
cities we have named have each pursued for many 
years the policy of competition in the gas business. 
What has been the result? Millions of dollars ex- 
pended in laying duplicate lines of mains in the 
streets and building unnecessary and badly lo- 
cated gas works; millions of dollars expended in 
tearing up and relaying pavements for laying 
needless mains and making needless connections. 
Millions of dollars worth of damage done to street 
pavements for which the city taxpayers had to 
pay. Millions of dollars worth of gas lost by leak- 
age from the badly laid mains of companies or- 
ganized not to do an honest business, but to float 
shares on the stock market and make their pro- 
moters wealthy; and finally unnumbered millions 
of dollars paid by gas consumers in excessive gas 
rates above the price at which gas could be made 
and sold for under a single honest and efficient 
administration. Such is the net result of a half 
century of bad management of the gas industry 
in American cities. 

What are the correct principles on which the gas 


supply of a city should be managed? Experience 
has developed one principle at least which can be 
stated without fear of contradiction, and that is 
that the gas supply of a city is of necessity a 
monopoly. Every attempt ever made to establish 
competition in it has resulted finally in failure, 
and because this plain fact has been so commonly 
and persistently ignored in American cities, the 
dwellers in them have to bear an enormous and 
wholly needless burden. 

The cities of Great Britain and of the Continent 
have been far wiser in their administration of 
their gas supplies. There the essential monopoly 
of a municipal gas supply has long been recog- 
nized, and as a result the inhabitants of nearly all 
the principal European cities are furnished with 
gas at a cost of 50 to 75 cts. per M. ft., whereas, 
the average cost of gas to the consumer in Ameri- 
can cities of similar size will average nearly or 
quite double this. 

There are two general systems of controlling 
a city’s gas supply when the monopoly principle 
is recognized, either of which can give admirable 
results. In the one, the city owns and operates 
its gas supply just as it does its water supply. 
In the other the city grants an exclusive franchise 
to a corporation for a limited term of years, and 
fixes in the franchise the quality of the gas, the 
prices at which it will be furnished to public and 
private users and the tax (preferably a percentage 
of its gross earnings) which shall be paid to the 
city. At the end of the term of the franchise the 
city has the option of taking the plant at an ap- 
praised valuation, and can either undertake the 
supply itself or make a contract with some com- 
pany, either the old one or a new competitor for 
a new term of years. 

Each of the plans above described has advant- 
ages; local circumstances may make sometimes 
one, sometimes the other preferable; but either is 
vastly better than the system which has been com- 
monly pursued by American cities, and which is 
based on a false and obsolete political economy. 

Unfortunately the problem before American 
cities at the present day is not the simple one of 
building anew on a correct basis. The mistakes 
and errors of two generations cannot be wined out 
at once. The law does not annul the existing fran- 
chises because they were given away or sold for 
a song by an ignorant or dishonest board of alder- 
men a score of years ago. What each city should 
do, therefore, will depend on the circumstances in 
which it finds itself. In some cities faithful city 
attorneys or other public spirited officials have 
seen to it that no perpetual franchises were 
granted, and in these cities the introduction of a 
correct system will be a comparatively simple mat- 
ter. In other cities grants have been thoughtlessly 
made by which companies have acquired perpetual 
rights to use city streets, oftenas a free gift. To un- 
do this manifest wrong is a difficult task, but that 
it will be permitted to exist unremedied to the 
end of time seems too preposterous to be believed. 

The experience of American cities has abund- 
antly shown the folly of granting perpetual fran- 
chises. If the way is not yet open by which they 
may be annulled, we can at least prevent further 
folly of this sort. The organic law of every state 
should prohibit the grant of any public franchise 
for any longer period than a quarter-century. 
Such a provision would not interfere with any 
legitimate enterprise and it would save millions 
of dollars of “unearned increment” to the public 
purse. 


> 


LETTERS TO THE EDITOR. 


Coal Consumption of a Gas Engine. 


Sir: In your issue of Dec. 3 different opinions are ex- 
pressed regarding the quantity of anthracite coal con- 
sumed per I. HP. per hour with a Dowson gas engine. 


In this connection I would mention the result of a test 
made by the City Engineer in Copenhagen, Mr. Ch. 
Ambh, on a Dowson gas engine manufactured by the 


Tuxen & Hammerick Co., Copenhagen. 
The test lasted eight hours, with variable load, the en- 
gine developing from 38 to 47 I. HP. 


The average consumption of anthracite coal was 0.855" 


American Ibs. per I. HP. per hour, measured in the gen- 
erator. Yours very truly, 
K. Moller-Holst, C. E, 
138 Bast 29th St., New York city, Dec. 9, 1896, 


A Curiosity in Bridge Designs. 


Sir: An item in your paper recently reminds me of a 
case where a large railway company a few years ago ab- 
sorbed a small one on which “practical’’ men were em- 
ployed rather than engineers. The resident engineer of 
the larger road reported that several of the bridges on 
the absorbed line wabbled excessively (in a vertical plane) 
under the passage of the trains of the large road, and a 
sketch of one of the bridges in question was sent to 


headquarters, with the report of the ‘‘engineer’’—that it 
seemed as if the stringers had all the carrying capacity 
that there was in the bridge, and it was undoubtedly 
getting too weak to be in service. The sketch herewith 
shows that an engineer may be about as ‘‘practical’ as 


the practical man, 
H. V. Hinckley, M. Am. Soc. C, E. 


Topeka, Kan,, Dec, 3, 1896, 
eee - = 
The Design of Segmental Rollers for Expansion End of 
Bridge Spans. 
Sir: In drawing segmental rollers for the expansion ends 
of bridges the dimensions indicated by W, X and Y on the 
accompanying sketch, must be made such that the bridge 


may expand or contract the required amount. I have 
worked out the following formulas which give values of 


EES par, 


W, X and Y, such that when the bridge expands or con- 
tracts A inches the rollers will bind in each of the three 
following ways: 


I D D 
we 2 = sine; W =— cos 4; 
cos § 2 2 
A 360 
v= = es 
2 Dz 


M must be equal to at least — ins. 
9 


“ 


I have made tables for 6-in., 8-in., 10-in. and 12-in. rollers 
for necessary values of A. 
Yours very truly, 
F. P, McKibben, 
Mass. Inst. of Tech., Boston, Dec. 9, 1896, 


ee 


The Electrical Conductivity of Aluminum. 


Sir: In your issue of Noy. 26 you make calculation upon 
the electrical conductivity of aluminum rods used by the 
Pittsburg Reduction Co. for transmitting the current from 
its generators in the power-house on the lower bank of 
the Niagara River to the pot-room on the upper bank of 
the Niagara River. These conductors are of 3g-in. diameter, 
and in lengths of 350 ft. In your calculations as to the 
relative cost of aluminum to copper, you make the cost per 
pound of aluminum 1.8 times that of copper rods. This is 
somewhat in error, as you base your calculations upon the 
eleectrical conductivity of aluminum at 54.2% that of pure 
copper, while, as a matter of fact, we are furnishing alumi- 
num in large quantities for electrical conductors with 
guaranteed electrical conductivity of 63% of copper. The 
actual test of the electrical conductors used by us at Nia- 
gara for our line shows this conductivity, and with our 
purest aluminum we have obtained results of 64% of pure 
copper; tests having been made by Mr. Chas. F. Scott at 
the electrical testing laboratory of the Westinghouse Elec- 
trie Co., East Pittsburg. As a matter of fact, aluminum is 
as cheap as copper when at two times the cost of copper per 
pound. 

The tensile strength of the rods used for our Niagara 
line was something over 21,000 lbs. per sq. in., with an 
elongation of 27% in 2 ins. and 16% in 8 ins. Similar rods 
of copper ordinarily would have a tensile strength of 40,- 
G00 Ibs. per sq. in. 

The relative longer distance which will be allowed be- 
tween supports with the aluminum conductors as compared 
with copper conductors, makes the use of aluminum a 
special matter of advantage in many cases. 

For further data regarding aluminum electrical con- 
ductors which we are using at our Lower Niagara Works, 
we have to inform you that the current is carried at 280 
yolts pressure, and that there are over 500 of these %-in. 
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rods of 350 ft.. length. The rods are painted with an in- 
sulating varnish and are strung in a wire tower which is 
attached to the penstock carrying the water to the turbine. 
Very respectfully, 
The Pittsburg Reduction Co. 
Alfred E. Hunt, President. 
Pittsburg, Pa., Nov. 80, 1896. 


(On receipt of the above letter we wrote Mr. 
Hunt stating that the figure 54.2 for conductivity 
of aluminum was given on the authority of Mr. 
Lazare Weiler, who is considered good authority. 
Mr. Hunt’s reply is given as follows:—HEHd.) 


Sir: Weiler’s tables on the conductivity of aluminum 
are in error. The results were probably obtained with 
samples of impure metal. With all alloys, the conductivity 
is materially reduced. Any aluminum over 98% pure will 
have over 54% electrical conductivity, so far as our ex- 
perience goes. 

We have had a good many electrical conductivity tests 
made, and with our purest aluminum the results run over 
6444%. Very respectfully, 

The Pittsburg Reduction Co, 
Alfred E. Hunt, President. 


> a 


The New York Railroad Commission’s Decision Con- 
cerning the Catskill, Cairo & Windham Electric Ry. 


Sir: I would like to take exception to your note in 
your issue of Noy. 26 upon the recent refusal of the New 
York Railroad Commission to grant a permit for construc- 
tion to the Catskill, Cairo & Windham Electric Street Ry. 
Co. In the first place, it is a street railway, and would be 
for the accommodation of the people living along the Cats- 
kill and Cairo turnpike, along which it is proposed to 
run, while the Catskill Mountain R. R., being a steam 
road, cannot, even if it attempted to do so, accommodate 
the people, except at stated stations along its route. The 
proposed road would not parallel the Catskill Mountain 
R. R. in the general meaning of the term for at least 
one-third of its length. They would both start from 
Catskill Point on the Hudson, but the steam road fol- 
lows the Catskill Creek, while the electric road is in- 
tended to be a street railway, and would follow the main 
street of Catskill through that village and, continuing 
on through, would follow the turnpike, passing through 
three villages of considerable size and passing through 
Cairo at a distance of about eleven miles from its starting 
place would go on to Windham at the summit of the Cats- 
kills. The Catskill Mountain road passes through neither 
of the villages, and has no stations for them, with the 
exception of South Cairo and Cairo, where one branch 
ends, but the main line extends to Palmville, which is en- 
tirely off the line of the proposed road. The present road 
is not self-supporting, both because it is at arm’s length 
from the villages and because it charges exorbitant freight 
rates and passenger fares; for the latter the charge is 
10 cts. per mile, thus barring almost all but summer 
boarder travel. The local travel at present goes by stages, 
of which there are several all the year and in summer 
hundreds every day for the summer boarder traffic. The 
freight is now also carried by wagons. Without taking 
away any of the present traffic of the Catskill Moun- 
tain road an electric road would be a profitable invest- 
ment. I write the above from a knowledge gained by 
living on the proposed route for a number of years, and 
knowing every foot of the ground of both the present 
steam road and the proposed electric road. I enclose a 
clipping showing the Catskill opinion. 

I am, yours respectfully, 
Lewis B. Sebring, C. E., Cy. Engr., Schenectady, N. Y. 


(The clipping enclosed is from the Catskill ““Ex- 
aminer”’ of Nov. 21, and is as follows:—Ed.) 


The proposed road manifestly is not parallel to the C. 
M. Ry., which does not go to Jefferson, Leeds and South 
Cairo villages, has no stations at Leeds or Jefferson, 
and only at a distance from South Cairo.. It does not 
and cannot, under the prohibitory rates for fare and 
freight, accommodate the public during the portion of 
the year it is in operation, and there is no doubt that the 
traffic thus tabooed would make an electric railroad a 
profitable venture. That it would be a great convenience 
and is practically a necessity nearly every business man 
in the village and residents along the proposed road attest. 
No evidence was before the commissioners to show that 
the road would not pay, except that given by persons either 
directly or indirectly interested in the Catskill Mountain 
Ry. That the commissioners should make such an out- 
rageous decision in favor of monopoly is bringing anath- 
emas trom the general public upon them. 


See Se 


The Ownership and Control of Water in the Irrigable 
West. 


Sir: You are entitled to the thanks of Western irrigators 
for your timely discussion of our unsatisfactory condi- 
tions. The attention of the East is what is needed, and 
a proper appreciation of our situation is greatly to be 
desired. To this end I wish to call attention to one or 


no consequence 


two features of our water laws not generally understood, 
and not dealt With in your editorial of December 3. 

(1) Transfers of lands to the arid states will not add 
to or take away from the control over streams already 
exercised by these states. 

The act of Congress of July 26, 1866, recognized the 
validity of local laws and customs in the control of 
streams and in the appropriation of their waters, as is 
shown by the following extract (Sec. 2,329, Rev. Stat. 
U. S., 2d ed., 1878): 

Whenever, by priority of possession, rights to the use 
of water for mining, agricultural, manufacturing, or other 
purposes, have vested and accrued, and the same are 
recognized and acknowledged by the local customs, laws, 
and the decisions of the courts, the possessors and owners 
of such vested rights shall be maintained and protected 
in the same (Act of July 26th, 1866). 

Under this. sanction, rights have been acquired under 
state and territorial laws by virtue of which important 
streams have, for all practical purposes, passed from 
public to private control. The rights thus acquired have 
been upheld in both state and national courts of appeal, 
so that the right of Congress to reassume control of the 
water supply of these states is gravely questioned. 

In Wyoming state ownership of streams is not a matter 
of implication. Congress conferred such ownership by 
specific grant and in the following manner: 

The state constitution of Wyoming was framed, adopted 
by the people of the territory and submitted to Congress 
for the examination, and ratification or rejection, of that 
body. The approval of that instrument by Congress made 
Wyoming a state without Presidential proclamation or 
further action by the people of the territory. Whatever 
powers or authority that instrument asserted were thus 
absolutely ratified and confirmed by Congress. Sec. 1, of 
Art. 8, of the State Constitution reads as follows: 

The water of all natural streams, springs, lakes or other 
collections of still water within the boundaries of the 
state are hereby declared to be the property of the state. 

Every legal authority whom I have heard discuss this 
question has agreed that by the ratification of this article 
by Congress the title of the state to the waters of its 
rivers became ag complete as it is to the Capitol build- 
ing at Cheyenne, and that Congress can now no more 


legislate about the management of one than it can of 


the other. 

The state owns the streams, the nation owns the land; 
neither one is of value without the other, and without 
some concert in their management and disposal there 
can be no satisfactory development of our agricultural re- 
sources. 

There is no such concert of action at present. Our 
land laws were framed for the humid East. They ignore 
the grazing lands; they make no provision for communal 
or concerted action in the reclamation or management 
of the irrigable land; they fail to protect capital in the 
construction of irrigation works, and by increasing the 
risk add to the cost thereof, and, in the end, to the 
burdens of water users. State laws for the management 
of water are impotent. State ownership of streams is of 
so long as the state has no land on 
which to apply them. 

This situation is full of menace for the future. Haying 
no land on which to apply the water there is a lack of 
local appreciation of its ultimate value, which makes it 
easier for individuals looking to the future to secure the 
passage of laws permitting the transfer of these streams 
to private ownership. 

It is worth considering that the state which has most 
complete control of its streams is most carefully guarding 
its property. In no other of the arid states are the limi- 
tations on water rights as clearly drawn or public control 
as rigorously exercised as in Wyoming. 

(2) Your statement that the act granting one million 
acres to each of the arid states requires that water rights 
should be inalienable therefrom, requires amendment. 
No such condition is contained in the national act. The 
Wyoming law accepting the donation makes land and water 
inseparable in this state. 

(3) So long as separate ownership of land and water con- 
tinues there can be no application of the principle of 
the Wright District Law to the reclamation of public land. 
The success of this act, or the liability to reclaim lands 
through any district or communal organization, depends 
on authority to pledge the land for the money required 
for its improvement, and in the right to subject all the 
lands in the district to the regulations which the district 
or community may find necessary, Present land 
permit neither of these things. 

If human experience has any value it has certainly 
sufficed to show the evils and abuses of our present land 
system. The history of every irrigated country in Europe 
shows the necessity for uniting with land the right to 
the water which reclaims it. Under our system the 
control of these two joint agents of production is divorced 
at the outset. We.have tried this system long enough to 
know that its results are in many cases pernicious, and 
in all insufferably inadequate. 

The state of Wyoming has within its borders the head- 
waters of four of the great rivers of the arid region. It 
is situated in the path of the old emigrant trail and for 
50 years home seekers have been exploring its valleys 
and fording its rivers, yet in all that time less than one 


laws ~ 


million acres of agricultural land have passed into the 
hands of private individuals through the operation of our 
public land laws. During much of that time the laws 
providing for the requirement of title to land were much 
more liberal than they are at present. The best locations 
for reclaiming land have all been utilized. The streams 
which could be diverted at small cost are nearly all fully 
appropriated or over appropriated. If such inadequate 
results have characterized the favorable conditions ot 
the last half century what can we expect under the same 
laws for the future? 

I ascertained after the publication of the paper, from 
which you have quoted, that the table giving acreage 
of taxable lands is in one particular incorrect. I gave the 
area of patented land as the taxable area, but since its 
publication I have learned that railway land grants are 
taxed whether patented or not. At the time the paper was 
prepared I believed that these lands stood on exactly the 
same footing as land filings under other laws and were 
not taxable until patents has issued, but by legislation 
in 1886 this was changed. The taxable area in the land 
grant states is, therefore, as much greater than my table 
as the difference between the railroad lands which have 
been patented and the total grant. In several of the states 
it does not materially affect the percentages and does 
not at all affect the conclusion as to the adequacy of the 
land laws, but rather emphasizes it. : ? 

Respectfully, Elwood Mead. 

Cheyenne, Wyo., Dec. 7, 1896. : 


A CONVENIENT METRIC CONVERSION TABLE. 


The following metric conversion table has been 
compiled by Mr. C. W. Hunt, M. Am. Soc. M. E., 
president of the C. W. Hunt Co., of New York city, 
and is the most labor-saving tool,in the dealing 
with metric weights and measures which we have 
anywhere seen. We advise our readers to paste 
this convenient and compact table in their note- 
books. For the benefit of those of our readers 
who preserve their copies for binding, we would 
add that Mr. Hunt has had copies of this conven- 
ient table printed on a slip with a gummed back, 
and will, we presume, mai] one of these to any 
of our readers on request. 

Millimeters x .03937 = inches. 


Millimeters — 25.4 = inches. 
Centimeters x .38937 = inches. 
Centimeters — 2.54 = inches. 


Meters x 89.87 = inches. 
Meters x 3.281 = feet. 
Meters x 1.094 = yards. 
Kilometers x .621 = miles. 

Kilometers — 1.6093 = miles. 

Kilometers x 3280.7 = feet. 

Square millimeters x .0155 = square inches. 

Square millimeters — 645.1 = square inches. 

Square centimeters x .155 = square inches. 

Square centimeters + 6.451 = square inches. 

Square meters x 10.764 = square feet. 

Square kilometers x 247.1 = acres. 

Hectares x 2.471 = acres. 

Cubic centimeters + 16.383 = cubie inches. 

Cubic centimeters + 3.69 = fluid drachms. (U. §. P.) 
Cubic centimeters -- 29.57 = fluid ounce. (U. S. P.) 
Cubic meters x 35.315 = cubic feet. 

Cubic meters x 1.808 = cubic yards. 

Cubic meters x 264.2 = gallons (231. cu. in.). 

Liters x 61.022 = cubic inches. (Act Congress.) 

Liters x 33.84 = fluid ounces. (U. S. Phar.) 

Liters x .2642 = gallons (231 cubic inches). 

Liters ~ 3.78 = gallons (231 cubic inches). 

Liters —— 28.816 = cubic feet: 

Hectoliters x 3.531 = cubic feet. 

Hectoliters x 2.84 = bushels (2150.42 cubic inches). 
Hectoliters x .181 = cubic yards. 

Hectoliters — 26.42 = gallons (231 cubic inches), 
Grammes x 15.432 = grains. (Act Congress.) 
Grammes x 981 = dynes. 

Grammes (water) + 29.57 = fluid ounces. 

Grammes + 28.35 = ounces avoirdupois. 

Grammes per cu. cent. — 27.7 = Ibs. per cu. in. 

Joule x .7373 = foot pounds. 

Kilograms x 2.2046 = pounds. 

Kilograms x 35.3 = ounces avoirdupois. 

Kilograms -—~ 1102.3 = tons (2,000 Ibs.). 

Kilograms per sq. cent. x 14.223 = lbs. per sq. in. 
Kilogrammeters x 7.283 = foot pounds. 

Kilograms per meter x .672 = pounds per square foot. 
Kilograms per cubic meter x .026 = pounds per cu. ft. 
Kilograms per cheval vapeur x 2.235 = Ibs. per HP. 
Kilo-watts x 1.84 = horse power. 

Watts — 746 = horse power. 

Watts — .7373 = foot pounds per second. 

Calorie x 3.968 = B. T. U. 

Cheval vapeur x .9868 = horse power. 

(Centigrade x 1.8) + 82 = degrees Fahrenheit. 

Francs x .198 = dollars. ; 
Gravity, Paris = 980.94 centimeters per second. j 


(Act of Congress.) 
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THE MECHWART ROTARY PLOWING MACHINES WITH 
STEAM AND PETROLEUM MOTORS. 

The first steam plow was patented in England in 
1846, and since that date machine plowing has 
been attempted, with more or less success, in 
eyery country where the importance of agricul- 
tural methods and the areas to be cultivated would 
warrant the necessary outlay. The first so-called 


gine must be less than the width of the cut made 
so that the main wheels may always travel upon 
firm ground, and the depth of the cut made must 
be capable of adjustment, to suit the ground, and 
this depth must be automatically controlled by 
the ground surface itself. 

Rotary steam plows have been heretofore made; 
but these generally operated a series of narrow 


MECHWART ROTARY PLOW. 
Operated by 50H. P. Steam Engine. 


steam plows were nothing more than a system 
of ordinary gang-plows hauled backward and for- 
ward across a field by ropes operated by station- 
ary engines placed on each side of the field. Owing 
to the practical difficulties encountered this method 
has been very generally abandoned, and a traction 
engine was next used to haul after it a series of 
gang-plows. Many other plowing devices have 
been since patented, including so-called digging 
and spading devices, some of these being hauled 
by rope or by horses, and others being mounted 
directly in the rear of a traction engine and form- 
ing part of the engine. But mechanical defects, 
the softness and unevenness of the ground, the 
lack of uniformity in the depth of the cut made, 
and the usually high cost of these machines, 
coupled with unsatisfactory results, have pre- 
vented them from coming into general use. 

The requirements for a _  direct-acting rotary 
steam plow may be generally stated as follows: 
The machine must be strong, compact, easily re- 


spades, upon a drum, which simply loosened the 
soil and scattered it about unevenly. To meet 
each and every one of the above requirements 
the rotary steam plow here illustrated has been 
invented and patented by Mr. Andreas Mechwart, 
the general manager of Ganz & Co., an important 
manufacturing concern of Budapest, Hungary. 
The practical needs of a machine of this character 
have been so carefully studied that this plow 
promises to revolutionize present practice in this 
connection. 

As shown in the illustrations, the rotary plows 
are directly connected with the engine operating 
it and also supplying the motive power. The 
frame supporting the plows is pivoted to the 
main axle of the locomotive, and by special de- 
vices is made to automatically adjust the depth of 
cutting to the inequalities of the surface. To 
prevent one falling mold from interfering with 
the cutting of the next mold, by the following 
share, and to make the cutting without shock, 


eS ee 


PLAN OF 50 H. P. MECHWART ROTARY PLOW. 


Paired and not too expensive in first cost or daily 
Operation; the plow must cut out a clean, com- 
pact mold, lift this out of the ground without dis- 
turbing the subsoil, and deposit this mold to the 
rear of the machine in a thoroughly loosened and 
inverted condition; the gage of the traction en- 


the cutting edge of the share is given a shearing 
action by setting it at an angle to the axis of the 
drum, this angle approximating 30°, but varied 
to suit the soil. The peculiar form and angle 
given these shares enables them to lift the cut 
molds bodily and to deposit them rearward in 


an inverted position; and the claim is made that 
no other rotary plow accomplishes this important 
result. As the plows rotate in the same direc- 
tion as the main running wheels, the pushing ac- 
tion of the plows in the ground practically assists 
the forward motion of the locomotive and to that 
extent decreases the tractive force required. 

At the Budapest Exposition of 1896 the Mech- 
wart plow was exhibited under running condi- 
tions. This plow, shown in the half-tone illus- 
trations, was operated by a 50 HP. steam engine: 
used to propel the plow and to rotate the cutting: 
or plowing device. The plow, or cutter-drum, 
was 12 ft. long, with an outside diameter of 3 ft., 
and the cut made was from 6 to 14 ins. deep, 
according to the adjustment of the apparatus. 
Many previous tests made with this same ma- 
chine, and in different soils, show that the action 
of the plows is similar in effect to the spading 
operation in garden work. Crops of wheat, bar- 
ley, oats and corn, raised On soil thus treated, 
are claimed to have yielded from 5 to 15% heav- 
ier weight of product than similar crops raised 
from ground worked by the ordinary gang plow. 
This plowing machine has also been worked in 
combination with a harrow and cultivator hauled 
after it with no added expense. 

The Mechwart plowing machine is made in three: 
sizes of 30, 40 and 50 HP., plowing over a space 
8, 10 and 12 ft. wide and having a working ca- 
pacity, in 14 hours, of 14, 18 and 2114 acres. The 
weight of a 50 HP. machine is 10 tons, and the 
selling price of this class of machine is $4,000. 
An elaborate estimate puts the total cost of oper- 
ating a 50 HP. plow at $16.80 per day: in this 
estimate the day is 14 hours long, coal costs 
$2.50 per ton, the engineer and fireman are paid 
$2.50 and $1.50 per day and the fuel consumed 
is 275 lbs. per hour. With an average of 211% 
acres per day plowed 14 ins. deep the average 
cost of plowing per acre is 78 cts. 

Cuts on the next page show a similar but 
smaller rotary steam plow operated by a 12 HP. 
petroleum motor, as exhibited at the Budapest 
Exposition. This motor was especially designed 
to work automatically and to be safe from ex- 


Sections Showing Principle of Cut Made by the Mechwart 
; Rotary Plow. 


plosion, smell or smoke. The petroleum vapor is 
carried automatically from a tank on the ma- 
chine, without the use of a supply pump, and the 
ignition is brought about without the use of an 
electric spark or burning flame. An engineer is 
not needed, as any man or boy can soon be taught 
to Operate the motor. 

In this petroleum plowing machine the circular 
cutter is 4 ft. wide and 83 ft. in diameter; but 
provision is made to insert a 5 or 6 ft. cutter 
when this is deemed necessary. The plow will cut 
from 6 to 12 ins. deep, as the soil may require, 
and it may be worked in a train with a harrow 
and cultivator. This machine has plowed an aver- 
age of 8 acres, 12 ins. deep, in 14 hours. The ma- 
chine is sold for $800, and the average daily cosi 
of operation, including the investment, is put 
down at $3.78. In this estimate 114 gallons of 
petroleum are used per hour and two farm labor- 
ers are included at $1 per day. On the above basis 
of 8 acres plowed 12 ins. deep in 14 hours, the 
average cost per acre is only 47 cts. Both ma- 
chines are patented in the United States, and for 
further information the reader is referred to the 
American representative, M. Neumayer, M. E., C. 
E., 68 East 114th St., New York city. 


THE NEW NORTHWEST WATER-WORKS TUNNEL 
for Chicago, Ill., is progressing quite satisfactorily, ac- 
cording to recent reports. Of the total 72,600 ft. of land 
tunnel, 5,600 ft. of the 10-ft. tunnel and 11,435 ft. of the 
8-ft. tunnel have been completed. Of the lake tunnel, 
10-ft. in diameter, about 800 ft. are completed, 
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STANDARD CEMENT SPECIFICATIONS OF THE SOUTH 
AUSTRALIAN GOVERMENT. 


We are indebted to Alexander B. Moncrieff, 
M. Inst. C. HEH. and Engineer-in-Chief of the 
South Australian Government, for a copy of the 
standard specifications for Portland cement sup- 
plied to that government for use on its public 
works, under which he states satisfactory mate- 
rial has been received for some time past. These 
specifications are interesting in themselves, and 
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material, mixed as above, into metal molds of the form 
shown in the margin,* and resting on non-absorbent beds, 
and pressing it uniformly so as to exclude the air and 
make the briquette compact. 

The pressure shall be applied by hand to each briquette 
for not more than 2 minutes for neat cement, and 3 min- 
utes for cement and sand, and the pressure shall not 
exceed 56 lbs. upon a tool similar to that shown below. 

The blocks shall be kept in the molds exposed to the air 
for 24 hours, and then in water for the balance of the 
specified periods, when they shall be taken out and im- 
mediately tested. * 


MECHWART ROTARY PLOW. 
Operatediby 12 H. P. Petroleum Motor. 


show recent engineering practice in Australia in 
regard to cement. 

The part of the specifications relating to weight, 
residue, sand, mixing and tests is as follows: 

Weight—ascertained by filling a cylindrical, imperial 
bushel measure from a fixed hopper which will deliver the 
cement ai a height of 2 ft. above the bottom of the meas- 
ure. The measure, which is 13 ins. high, will be set upon 
a solid floor, and shall be filled in two minutes. No 
shaking or other means will be allowed to cause 
the cement to settle. The weight of the ‘‘striked’’ bushel 
shall be not less than 100 lbs.; and the specific gravity 
of the cement not less than 3.10. The tests for weight 
and specific gravity shall be made not earlier than 28 
days after the cement has left the contractor’s works. 

Residue—ascertained by sifting 10 lbs. through a 
sieve of 5,806 meshes per sq. in., made of wire No. 45 
I. S. W. G., shall not be more than 1 lb., and all this 


ate 


Testing of the blocks will be done in a testing ma- 
chine approved by the Engineer-in-Chief. The strain on 
each block commencing from 0 lbs. and increasing at 
the uniform rate of 400 lbs. per minute until the block is 
broken. 

Tensile strength per sq. in. of neat cement, 7 days after 
mixing, shall not be less than 400 Ibs. 

Tensile strength of neat cement, 28 days after mixing, 
shall not be less than 550 lbs. per sq. in. 

Tensile strength per sq. in. of a mixture of 1 part of 
cement to 3 parts of sand, 28 days after mixing, shall not 
be less than 200 Ibs. 

Setting and Cracking Test.—Pats of neat cement, about 
3 ins. in diameter and %4-in. thick, with thin edges, will 
be mixed on glass with sufficient water to form a_ stiff 
paste, and the times of setting hard enough to support 
%-lb. on a wire 1-12-in. diameter, and 1 lb. on a wire 
1-24-in. diameter shall not be less than 1 hour and 
3 hours, nor more than 4 hours and 12 hours res- 
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PLAN OF 12 H. P. MECHWART ROTARY PLOW. 


residue shall pass through a sieve of 2,500 meshes per 
sq. in., made of wire No. 389, I. S. W. G. 

Sand—used for the tests shall be River Torrens sand, 
thoroughly washed and dried, all passed through a sieve 
of 400 meshes per sq. in. and caught on a sieve of 900 
meshes per sq. in. 

Mixing—will be effected in a Faija’s mixer, the propor- 
tions of cement, sand and water being determined by 
weight and all the water being added at once. 

Test blocks—or briquettes will be made by filling the 


pectively. One-half of the pats, when set, will be kept 
in water for a period of 7 days and the other half will 
be exposed to the air, and if distortion or cracking of 
edges develops in them, the cement from which they were 
taken will be rejected. 

In addition to the above tests the Engineer-in-Chief may 
order such chemical tests and analyses as he may think 
necessary to demonstrate whether or not the article sup- 


*This is practically the Am. Soc. C, E, section,—Ed. 


plied contains the requisite constituents of Port] 
cement. a 


from every 400 bushels for the purpose of testing, 
In the event of a sample failing to stand any of 
required tests, the Engineer-in-Chief shall have the op 


of rejecting the whole of the parcel from which such 
ple was obtained. 

All costs of testing shall be borne by the contractor, 
The charge for testing the samples representing each 4i)) 
bushels shall be one guinea. . @ : 

Should the contractor request in writing any fur 
tests, the charge for making each such additional 
shall also be one guinea. : : 

It is not intended that there shall be any departu 
from the established departmental mode of testing 
if any test be obje 
to by the contractor 
the alleged ground 
insufficient pressure 
ing used in filling 
mold, and he req 
that a further test 
made the pressure s 
in such further test 
applied by a mach 
rolling a tool, similar 
_that shown herew 
over the surface of 
mixture, under a di 
dead-weight of 56 
The time occupied in filling each mold in such case gs 
not exceed 3 minutes for neat cement and 4 minutes 
cement and sand. f ‘ 

In further clauses it is specified that while th 
tests shall be made at such place and in suc 
manner as the Engineer-in-Chief may direct, 
contractor has the option of being represented 
at the testing. No cement will be received that h: 
not been proverly cooled and aerated before 
livery; and the contractor must stack the : 
ment in senarate lots of 400 bushels each, esti- 
mating about 4 bushels of cement to each barre 
or 2 bushels to each sack. From each lot 
stacked at least four samples will be taken 
boring with an auger into several packages, or 
other approved means. No delivery will be c 
sidered complete without the certificate of 
Engineer-in-Chief that the cement is of the 
quired standard; nor will any payment be mad 
on account of cement delivered without the pro 
duction of this certificate. Tenderers must giv 
the schedule price per imperial “striked’ bushe 
of Portland cement as measured upon comple- 
tion of 28 days’ test. This price must include 
patent rights and royalties, packages, carria 
testing, and “any claims whatsoever  arisi 
from the making, conveyance, stacking and 
livery of the cement, in accordance with th 
terms of this specification.” 

TT SE oe - a 

THE CYCLE INDUSTRY IN THE _  UNITSI 
States, says an interesting and lengthly article on h 
subject in the London ‘‘Times,”’ has grown from 6 fac 
tories, in 1885, with a total output of 11,000 machines, 
to 500 factories in 1895, counting only those which turn 
out not less than 1,000 machines annually, and having 
total production of 600,000 cycles of various grades. T 
capital invested in these 500 factories is placed at § 
000,000, and the lowest estimate of the output of com 
pleted machines for 1896 is one million valued at $60 
000,000. If the manufacture of tubing, bells, lam 
and other bicycle paraphernalia is included it is estima 
that the total capital invested would amount to $125,00) 
000. The export of American bicycles practically m 
menced in 1895, and for the last half of that year 
value of those exported only amounted to $243,721, 
cording to the reports of the Treasury Department. 
for the first six months of 1893 the same report pu 
value of exported machines at $1,654,291. Near 
half of this export goes to England, incompleted m 
or parts of machines, and Germany and France 
next best customers. The success of the Ameri 
chine, says the ‘‘Times,’’ is the attention paid to t 
velopment of strength with lightness and the finis 
high quality of the product. Bicycles are made weighil 
only 26 lbs., which will safely carry 300 lbs. over 
road. The price of the best bicycles has been reduc 
from $140 in 1893, to $100 in 1896, for the same quali 
of machine or even better. The ‘‘Times’’ estimates t] 
number of bicycles in use in the United States at not 
less than 3,000,000. Mr. George F. Parker, Americé 
Consul at Birmingham, says that in 1895 about 750. 
bicycles were made in England, valued at about $58,¢ 
000. The export value of English bicycles for the 
9 months of 1896 amounted to $6,452,691; but the t 
in cycle material with the United States has declined t 
$62,787, and Mr. Parker says it will practically cease 
by the end of the season of 1897, 
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AUTOMATIC BUCKET FOR COAL HOISTING; SOUTH- 
ERN PACIFIC RY. DOCKS, OAKLAND, CAL. 


In a paper in a recent number of the ‘Journal 
of the Association of Engineering Societies,” Mr. 
John D. Isaacs, of the Technical Society of the 
Pacific Coast, described certain apparatus de- 
signed by him for handling coal for the Southern 
Pacific Ry. Co. at Port Costa and Oakland Wharf, 
The bucket used is particularly interesting, and 
it was devised to meet peculiar conditions existing 
at that point. These conditions required that most 
of the coal should be landed from ships into re- 


very dry; the range of tide, the variation in the 
draft of ships and in the size and position of the 
hatches, and the interference of rigging and 
special bulkheads would all interfere with the 
proper working of the conveyor system. The only 
practical method of -general application is the 
hoist of a bucket by means of a derrick of some 
form; and it was to the improvement of this 
latter method that Mr, Isaacs directed his atten- 
tion, 

The ordinary ‘tipper’? bucket involves much 
manual labor and a high dump for the coal; con- 
sequently many varieties of clam-shell dredger, or 


FIG. 1. -COAL UNLOADING PLANT AT SOUTHERN PACIFIC RY. DOCKS ; OAKLAND, CAL. 
Designed by John D. Isaacs, [. Am. Soc. C. E. 


ceiving bunkers and then transported by rail to 
the place of consumption. The high cost of coal, 
the high rate of wages paid to stevedores, and the 
importance of quickly unloading the vessels made 
it very desirable that waste and breaking should 
be diminished as far as possible, that manual 
labor be minimized in handling the coal and that 
the ship be discharged quickly. 

The mechanical digging conveyor, supplemented 
by a fore-and-aft conveyor in the ship bringing 


Fig. 2.—View 0f Automatic Coal Bucket, Closed. 


coal to the main buckets, is the ideal method of 
landing coal from vessels and in some form is in 
common use in the Eastern and Middle States for 
unloading barges. But on the Pacific Coast there 
are complications which make this system practi- 
cally impossible. The coal ranges in size from 
dust to pieces measuring several cubic feet in vol- 
ume; it is sometimes very wet and at other times 


“grab-buckets” as they are there called, have 
been devised. These buckets should be simple, 
with few parts and these easily replaced; they 
should be moderate in cost, with a low repair 
account; they should be geared to bite lumps of 
coal in two when these are caught between the 
lips; they should bury themselves in the coal and 
come up full; have a low dump and be handled 
entirely by the derrick engineer. The buckets 
which conformed most nearly to the conditions 
of low dump, automatic action and applicability to 
various states of the coal, says Mr. Isaacs, were 
very complicated in their gears, springs, pawls, 
etc., and caused constant delay and expense in 
repairs. 

The grab-bucket designed by him and here il- 
lustrated, is only limited in size by .the dimen- 
sions of the hatches and the capacity of the der- 
rick. Three sizes have been made, of 3,000, 3,800 
and 5,000 Ibs. capacity, level full; but the medium 
size meets the conditions and is now the only size 
in use. It weighs 38,775 lbs., with a ratio of dead 
weight to useful load, of about 1 to 1, and has a 
capacity of 64.4 cu. ft. The maximum speed of 
lift is about 400 ft. per minute, and the average 
fall of coal is 8 ft., as compared with 21 ft. from 
the tipped bucket. In operating it, only one steve- 
dore is required at the hatch, instead of six as 
with the tipper. Five of these grab-buckets have 
been in almost constant use at the Oakland Wharf 
since November, 1894; and to this time there has 
been absolutely no delay by disarrangement and 
there have been no charges against them for 
repairs. 

This bucket is operated as follows: It is lowered 
into the hold, both lines being paid out together. 
When the bucket has nearly reached the coal, the 
running line is let go, and the weight of the 
lower sheaves, hinges, etc., throws the bucket 
wide open by the time it rests upon the coal. The 
hanging line is now slacked and the running line 
hauled in, and the bucket buries itself in the coal, 
up to the lower sheave-shaft, and closes. Both 


lines are now hauled in together, but the lift is 
kept entirely on the runner. As soon as the 
bucket clears the hatch it begins to swing and 
hoisting is stopped as it clears the top of the 
bunker and it then passes to the point of dis- 
charge. At this latter point the hanging line is 
held and the runner released, opening the bucket 


Fig. 3.—View of Automatic Coal Bucket, Open. 


and dumping the coal; and with this latter op- 
eration a reverse motion towards the ship begins. 

The derricks employed in handling these buckets 
are of the ordinary type, with double independent 
drums, friction brakes and the usual appliances, 
The reach of the boom is 382 ft. The derrick car 
runs on a track of § ft. gage, and is hooked down 
to the track stringers when in use. All lowering 
is done by the brakes. In the same paper Mr. 
Isaacs describes and illustrates the receiving and 
distributing bunkers built at Oakland and at other 
points. These bunkers have each a capacity of 10) 
tons per foot run, level full. They contain an av- 
erage of 1,266 ft. B. M. of timber per foot run and 
cost by contract about $36.60 per foot. The trestle 
approach contains 266 ft. B. M. and it cost $6.60! 
per lineal foot. The track on the top of the bunker 
is 46 ft. above the coaling track, which is outside 
of the bunkers, as giving the greatest capacity for 
a given height and width. 


to 


COMPARATIVE VALUES OF GAS AND ELECTRICITY 
FOR HEAT, LIGHT AND POWER IN GERMANY. 


At the last meeting of the German Union of 
Gas Manufacturers, says ‘‘Le Genie Civil,’’ Mr. W. 
G. Oechehauser gave some comparative figures re- 
lating to the cost of gas and electricity for light- 
ing, heating and power purposes. These figures, 
which are based solely upon German practice, are 
as follows: 

In gas lighting, under ordinary pressure one 
cubic meter of gas ordinarily furnishes 560 Hefner 
units. In using the incandescent electric light, 
with lights of 16 candle-power, it is usual to rate 
one kilo-watt hour as giving about 280 Hefner units, 
On this basis one cubic meter of gas is equivalent 
to two kilo-watt hours. With the are light com- 
pared with gas, one cubic meter of gas, under 
a pressure of one meter, furnishes 1,000 Hefner 
units; and one kilo-watt also gives 1,000 Hefner 
units. In this case one cubic meter of gas is about 
equivalent to one kilo-watt hour. For lighting 
purposes one cubic meter of gas, in Germany, 
costs from 8% to 5 cts., while the cost of a kilox 
watt hour is from 15 to 20 ets. 

For power purposes, one effective horse-power 
hour, according to the power of the motor, re- 
quires an expenditure of gas varying from 600 to 
S800 litres; one cubic meter of gas can thus be rated 
as furnishing from 1.25 to 1.66 horse-power hours, 
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In electric power, one effective horsé=-power hour 
is equal to 736 watts; and in the actual electric 
motor the mean useful effect varies from 80 to 
90%, according to their power. They absorb then 
from 820 to 920 watts per horse-power hour pro- 
duced,and one kilo-watt produces from 1.08 to 1.22 
horse-power hours. In this case again, one cubic 
meter of gas is approximately equivalent to a 
kilo-watt. 

For heating purposes, the experiments of Messrs. 
M. J. Hasse and F. Goly show that the combus- 


ea bales 


Seale of Feet. 
4 


ey 
5 H 2 3 oy 6 


Fig. 4.—Details of Automatic Coal Bucket. 


tion of one cubic meter of gas furnishing 2,400 to 
2,600 effective calories in gas-cooking appliances; 
3,840 calories in heating water for baths, and 
from 3,628 to 4,080 calories in general gas heating 
apparatus. For heating by electricity, Messrs. F. 
H. Haasse and A. Herzberg figure that we can 
utilize from 80 to 95% of the product. On this 
basis one kilo-watt will only produce from 700 
to 800 effective calories. 

The ordinary German price for gas supplied for 
heating and power purposes varies from 2 to 3 
cts. per cubic meter; under similar conditions the 
cost of a kilo-watt varies from 5 to 71% cts. 

——__ oe 

THE MANAOS TELEGRAPHIC CABLE, laid in the 
Amazon River, to connect Para and Manaos, cost $1,000,- 
009 and failed to work within 31 days after being laid. It 
was guaranteed for only 30 days by the contractor. No 
messages have been transmitted over it since last Feb- 
ruary; but it is being inspected for breaks and it is hoped 
that it may be in operation again before long. This cable 
was supposed to supplant the overland telegraph line to 
the center of the rubber trade; a line continually inter- 
rupted by the rapid growth of tropical vegetations and the 
antics of Brazilian monkeys. 

+e : 

A FRENCH-SOUDAN RAILWAY, or, rather, the com- 
pletion of a railway commenced in 1881, is being con- 
sidered by the Colonial Minister of France. Up to 1896 
$2,600,000 had been expended on a line extending 
from Kayes to Bafoulabe, with a proposed extension to 
the Niger, with the practical result that about 56 miles 
of rails have been laid down on ties spaced about 16 ft. 
apart, with the rails held by single bolts. Surveys have 
now been completed to the Niger, and a project for finish- 
ing the road has been favorably reported upon by the Min- 
ister. The two towns mentioned are on the Senegal River, 
emptying on the West Coast of Africa at St. Louis, and 
between Bafoulabe and the Niger, emptying into the Gulf 
of Guinea, lies high and difficult ground. The opinion 
is advanced that the proposed line is a simple waste of 
human energy and the hard-earned money of too sanguine 
investors. 
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DOUBLE DECK HIGHWAY AND RAILWAY BRIDGE 
ROCK ISLAND, ILL. 

(With inset.) 

The Rock Island Bridge, whose principal struc- 
tural features are illustrated in the accompanying 
engravings and on our inset sheet this week, is 
one of the most important bridge structures con- 
structed in the United States during the past 
year. Briefly described it is a combinaticn rail- 
way and highway bridge 1,850 ft. long over all. 
with seven fixed spans and one swing span; the 
highway being carried on the main floor at the 
bottom chord line and the two-track railway line 
upon a second floor 12% ft. in the clear above the 
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highway. The bridge crosses the Mississippi 
River, between Rock Island, Ill., and Davenport, 
Ia., and has been built at the joint expense of tn: 
United States Government and the Chicago, Rock 
Island & Pacific Ry., the railway company pay- 
ing 60% of the cost. Accurately speaking, the 
bridge has been constructed by the United States 
Government and 60% of its cost, by agreement, 
charged to the railway company. A. R. Buffing~ 
ton, Colonel of Ordnance, U. S. A., Commanding 
Officer, Rock Island Arsenal, was the Government 
representative having the work in charge, and he 
appointed Mr. Ralph Modjeski, Assoc. M. Am. 
Soc. C. E., Chicago, Ill., as Chief Engineer, to 
design and construct the bridge. 

History.—Historically, the Rock Island bridge is 
unusually interesting, it being the lineal descend- 
ant of the first bridge constructed across the 
Mississippi River. According to the records the 
first Rock Island bridge was built under a charier 
granted Jan, 17, 1853, by the Legislature of the 
State of Illinois. The purpose of its construction 
was to connect by spanning the Mississippi River 
the Chicago & Rock Island R. R. terminating at 
Rock Island, Ill., with the Mississippi & Missouri 
R. R. in Iowa. It was the first bridge to be built 
over the Father of Waters and the opposition by 
the sc-called “river interests’ to its construction 
and maintenance was most bitter and prolonged. 
However, the bridge was finally built—a single 
track, wooden, Howe truss structure—and served 
its purpose until on May 6, 1856, when the first 
span, east of the swing span, 250 ft. long, was 
destroyed by fire, communicated by the steam- 
boat “Effie Aften,’’ which collided with and burned 
at one of the piers. In the litigation which fol- 
lowed, and which was brought by the owners of 
the burned boat, it is of interest to note that Abra- 
ham Lincoln, of Springfield, Ill., was one of the 
counsel for the railway company. 

This did not end the troubles of the bridge, how- 
ever, for in 1860, a suit was brought by James 
Ward, a citizen of St. Louis, Mo., which resulted 
in Judge Love, of the District Court of the 
United States for the District of Iowa, declaring 
the bridge a ‘‘nuisance’’ and ordering “all the 
piers within the state of Iowa, together with the 
superstructure thereon, removed on or before the 
1st day of October next.” As denoting the opinion 
of those days regarding the comparative import- 
ance of the railway and the navigation interests, 
it is interesting to note, among other things in 
Judge Love’s decree, the statement that, “if the 
bridge were to remain, we would probably in no 
great period of time have railway bridges upon 
the Mississippi River at every 40 or 50 miles of 
its course;’’ also, ‘that the loss involved in the re- 
moval of this bridge would be but trifling com- 
pared with the great mischief which must in- 
evitably flow (to the commerce of the river) from 
the precedent of maintaining it.”” In one respect 
the prediction of Judge Love has been in a great 
measure realized, for at this time there are at 
least 35 railway and highway bridges over the 
Mississippi River between Minneapolis, Minn., and 
St. Louis, Mo., a distance of 800 miles. How- 
ever, to return to the subject, the Supreme Court 
of the United States reversed the decision of Judge 
Love, principally on the ground that the jurisdic- 
tion of the District Court extended only to the 
middle channel of the river, and the removal of the 
three piers in the State of Iowa would not rem- 
edy the obstruction, while it would destroy the 
bridge. 

This decision seems to have settled the trouble 
from litigation, and in 1866 and 1867 two acts 
were passed by Congress authorizing the con- 
struction of a new bridge to replace the old one. 
Before work was begun, however, the bridge had 
suffered serious accidents. In March, 1868, the 
first pier on the Iowa shore was pushed bodily 
some 20 ft. or 30 ft. downstream by the ice, and 
in April of the same year, during a severe wind 
storm, the swing span was lifted from its masonry 
and blown over on its side upstream, so that it 
hung supported by the pier with both ends free in 
midair. In June, 1869, the contract for the ma- 
sonry for the new bridge was let, and the struc- 
ture was completed in October, _1872. Mr. C. 
Shaler Smith, M. Am, Soc. C. E., was Chief En- 
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gineer, and the Phoenix Bridge Co., of Phoenix-— 
ville, Pa., the contractors for the superstructure, 
Nineteen years after the completion of the new 
bridge it was found necessary.to strengthen the 
upper or railway floor, and in 1891 the wooden 
system then in use was replaced by iron econ- 
struction. Despite these repairs, however, the 
bridge was inadequate to the traffic, particularly 
to the railway traffic, there being but one line of 
track and no great surplus of strength for the 
heavier and more frequent trains. In 1894-95, 
therefore, Congress authorized an entirely new su- — 
perstructure and partly new substructure, and ap- 
propriated the sum of $490,000 for the work. It ig 
this last structure with which this article is im- 
mediately concerned, and to which the remaining ~ 
description will apply. e 
General Description.—The general plan and ele- 
vation of the new bridge are shown by Fig. 1 
and, as will be seen, it consists of seven fixed spans 
and one swing span of the following dimensions — 
and weights: Z 


,—-Length,—, Weight, 

ft. ins. Ibs. “a9 

One swing. span, A... ehae seen 365 iG 2,466,271 — 
Two. fixed spens, B...:....<«=s 258 * 0 3,298,955 


Three fixed spans, C 6% 3,690,815 


One fixed span, D.. 3 789,142 
One fixed span, E i) 337,779 
Spans A, B, C and D are 29 ft. wide, c. to c., of 
trusses, and span A is 62 ft. high at the centre 
and 50 ft. high at the ends. Spans B and C are 50 _ 
ft. high at the centres; span D, 80 ft. high, and 
span H, 25 ft. 4% ins. high, but only 28 ft. wide, ca 
to c., of trusses. All spans carry a roadway at the — 
lower chord line 226 ft. wide, with two 6 ft. side- _ 
walks, and a two-track railway line on an upper 
deck. The styles of truss and lateral bracing, with ’ 
one exception, which will be noted further on, are — 
shown by the drawings as is also the location of 
the piers and other general features. f 

Substructure.—It having been determined to § 
utilize the old piers for the new bridge, and this 
structure being considerably wider than the old 
one, it became necessary to remodel the masonry 
to suit new conditions. This was done in the man- 
ner shown by Fig. 2, that is the coping and top 
part of the old pier was removed down to a point 
where by interrupting the batter of the old cut- | 
water and extending it upward vertically the in- 
creased width obtained would be sufficient for the 
new conditions. For the old piers Joliet limestone 
had been used, but the new masonry was com- 
posed of Kettle River sandstone for the facing and — 
coping and of Anamosa stone backing, laid in Al- 
sen’s Portland cement mortar, of two parts sand — 
and one part cement, for the facing, and three 
parts sand and one part cement for the backing. — 
The specifications for the masonry required tests ¥ 
of the stone and were rigidly drawn to secure the 
best workmanship, but need not be given in detail — 
here. As general contractors for the bridge the 
Phoenix Bridge Co. sublet the masonry work to 
Sooysmith & Co., of New York. 

Truss and Floor Construction.—To understand — 
the metal work details, drawings of the swing ~ 
span only need be considered, since they are typi- 
cal of the whole work. These are shown in Figs. — 
3 and 4, and as far as the general composition of ; 
the various truss members and connections, por- | 
tal and lateral bracing, characteristic strains, ete., : 
are concerned, they are self-explanatory. Some — 
of the minor requirements in the metal work con- — 
struction will be noted in the abstracts of the | 
specifications given further on. In the roadway 
floor construction no unusual design is found, it 
being a simple floor beam and girder construction, — 
with the necessary flooring and paving for wagon 
traffic, and with two lines of street railway track. ‘ 
The railway deck floor and track construction, — 
however, demand further notice. Transverse 
girder floor beams carry four lines of grider a 
stringers, one stringer under each rail, and these _ 
stringers carry a solid floor of trough sections of 
the form shown in detail-in Fig. 5. The Phoenix 
Tron Co., of Phoenixville, Pa., made special rolls 
for this trough section. A detai) of the connections 
of the floor troughs, stringers and floor beams at 
each floor beam is shown by Fig. 6. The floor 
troughs are, of course, riveted to the stringers in 
the manner indicated by Fig. 5. On top of the 
floor troughs and under each rail is a 20 x 3-in. 
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plate continuous the whole length of the bridge 
and, of course, riveted to the floor troughs. The 
object of the continuity of these plates was that 
in connection with the floor troughs they might 
form a lateral bracing against wind pressure. The 
troughs take the shear and the continuous plates 
act as chords to take the bending moment. On the 
top of these plates at each trough top there is an 
814 x 8 x 3%-in. steel blocking plate to support the 
rail, and to their inner edges, that is between 
rails, a guard angle is riveted as shown by Fig. 
8. Altogether this floor weighs 940 lbs. per lin. 
ft. It is also water-tight to protect the roadway 
floor below. 

In calculating the various members the follow- 
ing loads were used: Dead load, span A, 7,380 Ibs. 
per lin. ft. of bridge; span B, 7,220 lbs.; span C, 
6,760 lbs.; span D, 4,060 lbs.; span E, 3,400 Ibs. 
Live load for trusses, 80 Ibs. per sq. ft. or 3,050 Ibs. 
per lin. ft. for roadway and 4,000 lbs. per lin. ft. 
per track for railway deck; live load for roadway 
floor, Cooper’s road roller and electric car, each 12 
tons in 7% ft., or 100 lbs. per sq. ft., and for rail- 
way floor the locomotive and car load shown by 
Fig. 7. The wind load was placed at 650 Ibs. per 


All material must be perfectly straightened—mill 
straightening will not be considered as sufficient—and the 
templets shall not be applied to any material unless it 
is perfectly straight. They must lay flat without distor- 
tion while the marking is being made. The diameter of 
the punch shall be at least 3-16-in. smaller than the fin- 
ished hole in all material %4-in. or less. It shall be %4-in. 
smaller than the diameter of the finished hole in material 
%-in. to 1 in. in thickness. No punching will be allowed 
in material thicker than 1 in. The diameter of the die 
shall, in no case, be more than 1-32-in. in excess of the 
diameter of the punch. After the pieces have been 
punched or drilled, they shall be assembled and the holes 
reamed or drilled to the required size. The punching 
must be sufficiently accurate to permit 1-16-in. of metal 
to be taken out all around the hole by reaming. Other- 
wise a smaller punch shall be used. No drifting shall 
be allowed which would cause initial strains in any of the 
assembled pieces. The reaming shall be done in a neat 
manner, taking out 1-16-in. of metal all around the hole. 
While the reaming is being done the different pieces shall 
be held firmly together by bolts and clamps, After the 
pieces are reamed, every hole shall be gone over with a 
counter-sinking tool, cutting off the sharp edge of the 
hole, and making~a fillet of about 1-16-in. under each 
rivet head. The members shall then be taken apart and 
cleaned, the surfaces in contact painted, and the members 
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lin, ft. at the railway deck, 300 lbs. at bottom 
chord, and 200 Ibs. at top chord, 

Turntable.—The general dimensions and con- 
struction of the turntable and drum are shown by 
Figs. 3 and 4. The track-bed plates are of tough 
gray cast iron, and are planed top and bottom to 
a uniform thickness. The tread segments are of 
forged steel, and planed to uniform thickness and 
bevel. The wheels are of cast steel. 

Material.—Generally all structural plate and 
shape work is of medium open hearth steel and 
all rivets are of soft open hearth steel, except the 
trough floor, which was made of soft steel. Cast 
steel is used for end bearings, turntable wheels 
and other parts of the machinery; cast iron for 
bed plates and certain portions of the machinery, 
and wrought iron for the spider rods of the turn- 
table and minor parts. The specifications were 
in abstract as follows: 


Steel shall be made by the open hearth process. The 
amount of phosphorus shall never exceed 0.08% in acid 
steel and 0.04% in basic steel. The variation in cross 
section or weight of rolled material shall never be more 
than 244% from the specified dimensions and Weights. 
Steel pins over 4 ins. in diameter shall be hammered. In 
tests the following requirements shall be met: 


Med. Pin. Soft 

steel, steel, steel, 

lbs. lbs. lbs. 
Minimum ultimate strength . 638,000 63,000 54,000 
Maximum ultimate strength ...... 71,000 71,000 62,000 
Minimum elastic limit «eee. 88,000 38,000 32,000 
P. C. elongation in 8 imns......... 22 18 28 
EC. reduction of area....2..... 44 36 52 ° 


(A somewhat_higher elastic limit, it will be observed, 
was adopted,—Ed.) 


carefully reassembled and riveted up before the paint 
is dry. The diameter of the rivets will be such as to re- 
quire, when heated, a slight pressure to force it into the 


hole. The size of the rivets shall be adjusted to fill this 
condition. Whenever possible the riveting shall be done 
by power. The manufacturer shall procure special rivet- 


ing machines to meet special positions. All rivets shall 
have hemispherical heads of neat~and workmanlike ap- 
pearance concentric with the axis of thé rivet hole. They 
shall be well up against the metal. The rivets shall fill 
the holes and be absolutely tight. No calking or recup- 
ping will be allowed. Counter-sunk rivets shall be so 
driven as to fill the counter-sunk holes completely, and 
in such a manner as to dispense with chipping when pos- 
sible. All chipping, whether of rivets or other parts, 
shall be done in a neat and workmanlike manner without 
breaking out of metal. Each chipped surface shall be 
finished off with a file. Where metal is chipped or planed 
out of a plate or shape, all sharp or concave corners shall 
be rounded off to at least a 2-in. radius. (This requirement 
is unusually novel. To understand its application refer- 
ence may be made to Fig. 4, where the plate X.has its 
corner chipped and rounded according to this clause.—Hd.) 
No chipping shall be done with a sledge hammer. 

Forged Work.—All steel heated for the purpose of forg- 
ing, bending, or up-setting, shall be subsequently an- 
nealed by heating to a dark red heat and allowing to 
cool slowly. The heads of eye-bars and screw-ends shall 
be up-set by a process acceptable to the commanding 
officer. No welds will be allowed except in wrought iron. 
The design of the heads of eye-bars may be determined 
by the contractor, provided this design is uniform through- 
out for each width of bar, and provided the head is strong 
enough to break the body of the bar. The head will 
never be more than 1-16-in. thicker than the body of the 
bar. 

Machine Work.—All sheared edges or ends of plates or 


shapes shall be planed or faced so as to take off at least 
¥y-in. of metal. No sheared or punched surface shall be 
left in the work. Curved edges may be chipped and filed 
unless specified to the contrary. The ends of riveted 
chords shall be faced after they are riveted up complete, 
excepting the projecting splice plates. The lengths shall 
be measured with iron standards. The chords shall be 
provided with suitable spacing blocks and clamps, es- 
pecially near each end, to hold the plates and angles 
firmly in their proper relative positions while the ends 
are being faced. The chord sections shall be fitted to- 
gether at the shops in lengths of at least 120 ft. When 
so fitted together there shall be no perceptible wind in 
this length. The reaming of the splices, as well as all 
other field connections, shall be done with the different 
parts assembled. When this is impracticable, the connec- 
tions shall be reamed through iron templets at least 
1% ins. thick. The parts which have been reamed to- 
gether shall be stamped with stencils, and marked with 
white paint in such a manner as to be easily put together 
in the field in the same relative position. Diagrams for 
marking shall be furnished by the commanding officer or 
by the inspector. The angles for cross frames, portals 
and laterals may be reamed from iron templets, provided 
that one cross frame of each kind, one portal of each 
kind, and one panel of lateral angles of each kind is 
fitted up in the shop complete. When so fitted the rivet 
holes must come truly opposite each other; otherwise the 
different pieces must be assembled for reaming. All pin 
holes shall be bored with a sharp tool. A finishing cut 
shall always be taken. The finished pin hole shall be 
perfectly smooth and polished. Roughness in a pin hole 
shall be sufficient reason for rejecting a whole member. 
The distance between pin holes shall be measured with an 
ir6n standard of the same temperature as the member. 
The plans show the distance between the centers of 
pin holes; shop measurements shall be made between the 
bearing surfaces of tension of compression members, with 
a proper allowance for the diameter of the pin. Pin holes 
shall be bored exactly square with the member and abso- 
lutely parallel with each other. The play of the pins in 
the pin holes shall never exceed 1-50-in. This applies to 
all pin holes in the structure, and must be strictly ad- 
hered to. Machine fitted bolts must fill the holes with a 
driving fit. All pins shall be accurately turned to a gage 
and shall be full size throughout. Pins above 5 ins. in 
diameter shall be bored through center as shown on plans. 
The ends of stringers and floor beams shall be squared 
in the facer. The end angles must be so fitted that facing 
does not reduce the thickness of the angles by more than 
4g of their original thickness. The cut will extend over 
the whole surface of the angles. The stringers shall be 
measured with an iron standard and must be absolutely 
true. All bearing surfaces shall be truly faced. Ali 
machine-finished surfaces shall be covered with a thick 
coat of white lead and tallow before leaving the shop. 
All machine work shall be performed in the best possible 
manner and according to plans, whether specified here 
or not, 

Eye-bars.—Hye-bars, after being annealed, shall be 
bored with a sharp tool at exact distances. The pin holes 
shall be perfectly square with the face, and exactly on the 
axis of the body of the bar. Roughness in the pin hole 
shall be sufficient reason for rejecting a bar. The dis- 
tance between pin holes of each bar shall be tried with 
an iron standard of the same temperature as the bar. 
There shall be no perceptible difference in the length of 
the bars in the same billed length. The play of the pins in 
the pin holes shall never exceed 1-50-in. 

Full-sized Tests.—There shall be 12 full-size eye-bars 
tested to destruction. The sizes of test bars shall be de- 
termined by the engineer in charge. The 12 tests shall 
be divided into four groups of three tests each. When a 
full set of eye-bars of the same dimensions as one of the 
test bars has been manufactured and annealed, the in- 
spector shall select a test bar from that set. When three 
test bars have been selected in this manner, they shall 
be tested without delay. The three tests will then con- 
stitute a group. No bars known to be defective in any 
way shall be taken for test bars. Such defective bars 
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Fig. 7.—Locomotive Diagram for Live Load, Rock Island 
Bridge. 


shall be rejected. If tested by the manufacturer the re- 
sults shall in no way influence the acceptance or rejection 
of other bars. The tests of full-size bars shall be made 
at such place as the commanding officer of Rock Island 
Arsenal may direct. They shall meet the following re- 


quirements: 

Minimum ultimate strength.................. 60,000 Ibs. 
Minimum elastic limit............. > DAE Dee L UL ige 
Minimum elongation for each bar............ 10% 
Average elongation for a group of three tests.. 12% 
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The elongation shall be measured in 20 ft., including the 


fracture. The bars will be required to break in the body. 
When a bar breaks in the head, but develops 10% elonga- 
tion, another bar of the same size and lot shall be tested, 
the two tests being counted as one. If the average elon- 
gation Of these two tests attains 12%, the test will be con- 
sidered as satisfactory; provided, however, that no more 
than one bar of each group of three tests breaks in the 
head. In case of an unsuccessful group of tests, the engi- 


Fig. 8.—View.of Falsework and Traveler Used in Erection. 


neer in charge, under direction of the commanding officer, 
shall examine the cause of the failure and determine 
which bars shall be rejected. If the bars fail in the ulti- 
mate strength, elastic limit, or elongation, the engineer 
in charge may reject all bars of the same melt as the 
defective test bar, whether already manufactured or not, 
or he may reject the whole bill of eye-bars. The com- 
manding officer of the Rock Island Arsenal may, however, 
order additional tests. If, in a group of three tests, more 
than one bar breaks in the head, all bars presented by 
. this group of tests shall be rejected. If a test bar is too 
long for the machine, it shall be cut in two and both 
halves reheaded, annealed and tested; the two tests, how- 
ever, to count as one. If the cross-section of a test bar is 
too great for the capacity of the machine, it shall be 
planed down on a length of 10 ft. to a section equal to 
the capacity of the machine in pounds divided by 75,000, 
and then tested to destruction, care being taken to have 
all corners and angles at the places of change of sec- 
tion carefully rounded off. The elongation shall then be 
measured in 8 ft. One clevis and one sleeve nut of each 
size shall be tested coupled to corresponding bars. They 
will be required to break the bar. The bars used for these 
tests shall be of steel accepted for this work. 


The specifications have been quoted thus fully 
because they indicate more clearly than could be 
easily done in any other way the quality of work- 
manship and material, which are among the not- 
able features of the bridge. In their rigidness 


and regard to detail they are worthy of careful . 


study, and are characteristic of the best character 
of government work. : 

Operating Machinery.—It is not possible at the 
present time to give detail drawings of the oper- 
ating machinery, which is in many respects novel, 
but the following general description in connection 
with the details shown by Figs. 3 and 4 will give a 
very fair understanding of its salient features. The 
contractors for this machinery were the well 
known firm of Geo. P. Nichols & Bro., Chicago, 
fil. For,.the present purpose the operating ma- 
ehinery may be considered under five different 
headings, as follows: 

(1) The Swinging Machinery Proper.—The rack 
attached to the tread on the center pier is made 
of cast steel, and instead of having teeth of the 
usual form, is made wih sprockets. On each side 
of the drum are two vertical shafts, supported by 
brackets, on the lower end of which shafts are 
east steel sprocket wheels corresponding in pitch 
with that of the rack, which is 12 ins. These 
sprocket wheels carry an endless chain, with links 
of 12 ins. pitch, which engage the sprockets on 
the rack. On the upper end of these vertical 
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shafts are sprocket wheels, which are connected 
by a chain to a vertical driving shaft midway be- 
tween them, which rises to the floor of the machin- 
ery room. This is duplicated on the opposite side 
of the bridge. An interesting feature of this part 
is that all these vertical shafts are run on ball 
step bearings. On the upper end of these main 
vertical shafts above the machinery floor are bevel 
gears, one looking up and the other looking down, 
the two being connected through bevel pinions to 
a horizontal cross shaft, divided in the center where 
an equalizing gear is attached. By means of a 
train of gears a 50 HP. electric motor is connected 
with the shaft, thereby transmitting the power 
to the rack below. All the machinery in the room 
is mounted on one common bedplate. 

(2) Rail Locks.—On each of the four ends of the 
tracks on the bridge are a system of rail locks con- 
sisting of heavy steel slides fitted to the outside of 
the rails and held in position by guides, so that 
they may be slid into position or withdrawn, there- 
by connecting the ends of the rails on the bridge 
with those on the fixed span, so that the wheels of 
the train will pass over the intervening gap on 
these slides without any jar, a continuous line 
being presented on which the wheels pass. These 
slides are operated by means of a pneumatic cylin- 
der located in the center of the bridge at each 
end, through a system of connecting rods so ar- 
ranged that all four slides at each end move simul- 
taneously. 

(3) The End Jacks.—The jacks are of the semi- 
toggle type, consisting of two parallel pairs of 
bars attached to the end beams directly under the 
chords by pins so as to turn freely, while on the 
lower end are rollers which rest on bearing plates 
on the shore abutment. By means of a pneumatic 
cylinder, a center crank and struts connected to 
the roller pins, these jacks are forced to a vertical 
position when the bridge is closed, and drawn in 
to release the bridge when it is to be opened. 

(4) The Interlocking and Controlling System.—A 
Hall signal is placed on each of the fixed spans 
within a few feet of the ends of the draw, standing 
normally at danger. Connected to each of the 
jacks and rail locks are electric switch boxes, from 
which wires run through insulated pipes to an in- 
dicator in the machinery room, When any one or 
all of the jacks or rail locks are in a closed posi- 
tion, a red lamp is lighted in the indicator, one 
lamp for each jack or pair of rails, and when they 
are released for the bridge to swing, a correspond- 
ing white lamp is lighted, replacing the red. By 
a combination of electric connections, the man in 
charge of the bridge can set the signal to safety 
only when the end jacks and rail locks are set. 
Should for any reason the bridge not be properly 
locked, the engineer cannot receive his signal to 
enter upon the draw. 

At the front end of the machinery room, in a 
bay window from which the operator can have a 
clear view of the tracks and river, is placed an 
interlocking controlling stand, having four levers, 
the first one to the right operating a hand brake. 
The second lever Controls the rail locks through an 
air valve, and can be moved at will; this being 
thrown forward, the end jack lever which pre- 
viously has been locked is released, the movement 
unlocking the motor controller lever, which now 
can be moved for operating the bridge. This sys- 
tem makes it impossible for the operator to swing 
the bridge until first the rail locks and then the 
end jacks have been released, the indicator above 
referred to announcing to the operator that these 
various devices have properly responded to the 
movement of his levers. 

In the machinery house is also an air com- 
pressor, driven by an electric motor, and in the 
attic above the machinery room are two steel res- 
ervoirs of a combined capacity of 200 cu. ft., from 
which air is drawn to operate the various cylin- 
ders. A uniform pressure of 120 Ibs. is maintained 
by an automatic device whereby the pump is 
started automatically when the pressure falls be- 
low 110 lbs. and stops when it reaches 120 lbs. 

Electric current for swinging the bridge is fur- 
nished from the power station of the Tri City Ry. 
Co., whose wires pass directly over a support on 
the bridge; also from the Peoples’ Power Co. of 
Moline, Ill., whose wires are brought up to the 
same support on the bridge. By means of a sys- 


— bo 
tem of rings and brushes, current is taken tome 
these wires are brought to the switch board in 
the machinery room, where a double throw-switch - 
is placed so that the motor may be connected — 
either with the railway wires or those of the Peo. — 
ple’s Power Co. at will. ae 
(5) Emergency Hand Devices.—To guard againgt _ 
any possibility of the bridge being made inop- 
erative through any cause, a supplementary hand ae 
connection has been made for each separate device. _ 
To swing the bridge a capstan is placed under- M 
neath the roadway deck at each end and attached 
to the floor beams. Eye bolts are fastened in the 
masonry at the abutment, and at the ends of the 
stone protection. A heavy hawser stored on qa 
platform near the capstan is attached to these ~ 
eye bolts in case of emergency and the rope reeved 
around the capstan. By means of a lever this cap- ‘ 
stan can be operated by hand and the bridge opened 
and closed. Connected with the center crank 
which operates the end jacks at each end is a 
worm gear, to which the same lever which is used — 
to work the capstan can be attached and the jacks — 
may thus be raised and lowered in case of neces- = 
sity. On the railway deck the rail lock system 
is also provided with levers so as to work inde- 
pendently of the air, should occasion arise. ] 
Erection.—The principal difficulty arising in con- 
nection with the erection of the bridge was that 
the old structure had to be kept open to the rail- 
way traffic until the new bridge was ready for 
use. The method adopted to accomplish this Was 
as follows: Underneath the roadway floor of the 
old bridge was built a falsework, and on top of — 
this falsework were placed trestle bents inside the 
trusses and carrying the upper or railway deck. — 
This allowed every part of the old structure ex- — 
cept the railway floor to be removed. Since the 
new bridge was double tracked and the old bridge 
single tracked, the new trusses came outside of the 
old trusses. Outside of the new trusses came the 
traveler tracks. Obviously the falsework was 
made much wider than the old bridge. The ~ 
photograph, Fig. 9, indicates the construction just | 
described. The method of procedure was to re- © 
move span by span the old structure, except the i: 


End View of Swing Span, Rock Island Bridge. 


é 


railway floor, and to replace it by the new struc- 
ture, the railway floor of the new structure being i 
the last part to go into place. 

Engineers and Contractors.—The Rock Island 
bridge was built after the designs and under the _ 
supervision of Mr. Ralph Modjeski, Assoc. M. Am. 
Soc. C. E., of Chicago, Ill, as Chief Engineer. 
Col. A. R. Buffington, Ordnance Corps, U. S. A., 
was the representative of the United States Gov- 
ernment. Mr. E. H. Connor was Resident En- © 
gineer, and Byron B. Carter, Mechanical En- 
gineer. The general contractors for the bridge 
were the Phoenix Bridge Co., of Phoenixville, Pa., 
John Sterling Deans, M. Am. Soc. C, E., Chief En- 
gineer. The subcontractors for the substructure 
were Sooysmith & Co., of New York. The con- 
tractors for the operating machinery for the swing 
span were Geo. P. Nicholas & Bro., Chicago, Tl. 
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Wanted a Test for Tin 
Meriden, Conn 


THE WORCESTER-MILLBURY SEWAGE POLLU- 
tion suit has resulted in a decision by the court that a 
nuisance exists in the Blackstone River, in Millbury; 
that the city must take steps to remove objectionable 
matter from the sewage before discharging it into the 
River; that the city report within three months what steps 
it has taken to abate the nuisance; and that the city pay 
the costs of the litigation. We understand that the city 
some months ago began, exhaustive investigations look- 
ing towards important changes in its sewerage system, 
especially the separation of the storm water and sewage 


proper. 
wee 


BIDS FOR GARBAGE DISPOSAL, and for a garbage 
* disposal plant, at Milwaukee, will be received until Jan. 
15, as stated in detail in our advertising columns. The 
garbage of the city is treated by the Merz process, de- 
scribed in detail in our issue of Nov. 1, 1894. 
ai 2 2 eee 
THE PROHIBITION OF WOOD PAVEMENTS in Mil- 
waukee and the requiring of concrete foundations for all 
pavements, is effected by an ordinance signed by the 
Mayor a few days ago. The general features of the ordi- 
nance are in accordance with recommendations by Mr. 
Geo. H. Benzenberg, M. Am. Soc. C. E., City Engineer. 


COBBLESTONE PAVEMENTS IN BALTIMORE are 
prohibited for the future by an ordinance just introduced 
4m the city council. The ordinance provides that where 
‘the cost of paving is met by abutting property owners, 

_ they may choose from sheet or block asphalt, vitrified 
brick, Belgian blocks, mosaic blocks, or such other im- 
proved material as may be approved by the mayor and 
city commissioner. In case property owners do not make 
a selection within the specified time, it will be made by the 
commissioner, subject to the approval of the mayor. 


SUBMERGED GAS AND WATER MAINS have been 
laid beneath the Quinnipiac River at New Haven, Conn. 
‘The gas main is 16 ins. and the water main 24 ins. in 
diameter, both being about 700 ft. long. Pile foundations 
were used where the bottom is soft, and Falcon flexible 
joints were placed about 50 ft. apart. The greatest depth 
of water was 25 ft., at mean high tide. The mains were 
_/ tested to 150 Ibs. pressure from time to time during the 
work, and at 80 lbs. on completion. The final test showed 
_ the gas main to be absolutely tight, while the water main 

leaked very slightly. The work was carried out for the 

water and gas companies by Mr. Jos. G. Falcon, of Evans- 
~ ton, Ill, as contractor, and with Mr. A. B. Hill, M. Am. 
. C. E., of New Haven, as consulting engineer. Mr. 
: 


, 


cha RA, Ferry was in direct charge of the work as Mr. 
Hill’s assistant. 


THE ELEVATION OF TRACKS at Allegheny, Pa., is to 
be carried into effect,fand it is said that work will be com- 
meénced in the spring. The Pennsylvania R. R. will pay 
the cost of the work, but-the city will pay for any damages 
resulting to property-owners. Mr. F. J. Torrence is 
chairman of the council committee on grade crossings. 


ae fee 25 ee 
' THE PARK AVE. VIADUCT and its four-track draw- 
bridge over the ‘Harlem River, will be put in use for 
‘train service by the New York Central R. R. in January. 
‘The present low-level tracks under the viaduct will be 


_abandoned, and the open cut filled in to the street level. 
_The viaduct and drawbridge haye been very fully de- 


scribed and illustrated in our columns, 

- «$= Saas 
THE BOSTON TERMINAL CO., of Boston, Mass., has 
been authorized by the Railroad Commissioners to issue 
additional bonds to the extent of $2,000,000. The $6,000,- 
000 of bonds authorized last July have all been taken, and, 
with necessities arising to $4,115,000 in excess of that 
amount, the terminal company is again asking for more. 
It is, however, buying land for the city of Boston for 
streets, as well as for its great station, and out of the 
$10,000,000 required for expenditure the terminal com- 
pany expects from the city about $1,000,000... This gives 
the maximum cost of the new station and approaches, 
roughly estimated, at between $9,000,000 and $10,000,000. 


ELECTRIC AND STEAM TRACTION over the same rail- 
way tracks is briefly discussed in the report of the Rail- 
road Commissioners of Connecticut. It is said that the 
New York, New Haven & Hartford R. R., with its owner- 
ship of the Meriden electric and the Stamford street roads, 
is admirably situated to introduce this system of operation, 
and that when the power-house at Berlin is finished and the 
electric cars are running over the New Britain branch, and 
over the New England R. R., between Hartford and New 
Britain, further developments may be expected in this 
direction, and, should there be sufficient travel to warrant 
it, the street cars of Meriden may be run into Hartford and 
New Haven with like connections elsewhere. 

2 eee 

AN UNDERGROUND CABLE RAILWAY, called the 
Glasgow District Subway, has recently been put in opera- 
tion at Glasgow, Scotland. It is a continuous belt line, 61% 
miles long, partly in two single-track brick tunnels 11 ft. 
wide and 9 ft 6 ins. high above rail level; and partly 
in two circular iron-lined tunnels 11 ft. diameter. The 
15 stations are in brick archwork, 28 ft. span, with an 
island Platform at each station. In each tunnel is a 114-in. 
steel cable, running at 15 miles per hour and driven by a 
simple non-condensing engine with one cylinder 42 x 72 
ins. Messrs. Alexander Simpson, W. S. Wilson and Robert 
Simpson were the engineers. 


THE HARDIE COMPRESSED AIR LOCOMOTIVE for 
trial on the New York elevated railways has been com- 
pleted at the works of the New York Locomotive Co., 
Rome, N. Y. According to report it resembles the present 
steam locomotives, except that it has no smokestack, and 
a two-wheel instead of a four-wheel truck. The four 
driving wheels are under the reservoir which takes the 
place of the boiler, and the cylinders are under the cab. 
A compressor plant is being established at Greenwich St. 


——— 


FOUR-CENT STREET CAR FARES IN CHICAGO are 
made compulsory by a bill passed by the common coun- 
cil by a vote of 63 to 3. The bill must still be approved 
by the mayor. It provides that six tickets must be sold 
for 25 cts., 12 for 50 cts., and 25 for $1. 


> 


THE UNDERGROUND TROLLEY SYSTEM, which is 
employed in the street railways in Lenox and upper Lex- 
ington Avenues in New York city, was stopped by the 
heavy snow storm on Dec. 16. The cause of the stop- 
page and the plan proposed for preventing it in future, was 
thus explained by Mr. F. S. Pierson, Chief Engineer of 
the Metropolitan Traction Co.: 


A sudden drop in the temperature caused a thin coating 
of ice to form on the underground rails that carry the 
electric current. The shoes that slide along these rails and 
carry the current through the motor slid over the ice until 
the cars stopped. The ice acting as an insulator shut off 
the current from the car entirely. It took us some time 
to find out what the trouble was, and then we spent sev- 
eral hours equipping a car with knife-like scrapers that 
would take this ice off. By the time we got this car in 
working order the slots had filled up with snow and slush 
to such an extent that the tracks were so covered with 
snow that it took many hours to get the roads open. - The 
loss of electricity through the slush and snow was com- 
paratively small. Pure snow is not a conductor, but an 
insulator. It is*the slush that runs into the slots from 
the street that causes the ‘‘grounding’’ of the current, as 
we call it. Now that we know that ice may form on the 
undereroune rails, we will be prepared with plows to scrape 
it off. 

During the time that the Lexington and Lenox Avenue 
lines have been running they have never been blocked 
until yesterday. It is because of the success of these 
lines that the traction company has decided to put the un- 
derground electric system on the Sixth and Fourth Ave- 
nue lines. .The system will, work bette on the down- 
town lines, because the cars will be run so often that they 
will keep the conduit cleaner. With plants to supply 
plenty of extra power when it is wanted, and cars equipped 
to scrape away the ice and snow from the electric rails, 
the electric system igs just as reliable as the cable. 
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THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was a glancing collision on the Erie R. R., near 
Rutherford, N. J., Dee? 22. As an eastbound freight train 
was approaching a westbound passenger train one of the 
freight cars jumped the track and fouled the other track 
so that it was struck by the passenger train. The engine 
was upset and the engineman and fireman were killed, 
but. mone of ‘the passengers were hurt. As far as the 
officers of the road have been able to ascertain, the freight 


“a small boat. 


car was thrown from the track in front of the passenger 
train on account of a brakebeam falling upon the track.—— 
A derailment at Danville Junction, Me., on the Grand 


“Trunk Ry., was caused Dec. 21 by a broken rail. The en- 


gine and three passenger cars went down a 30-ft bank 
and 12 persons were injured, but none very seriously. 
—_— —o-—______—- 

THE POWERHOUSE of the Lookout Mountain & Lula 
Lake incline railway, at Chattanooga, Tenn., was de- 
stroyed by fire Dec. 12. The car at the top was re- 
leased by the burning in two of the cable, and ran down 
the incline until it left the track at a curve. 


A WIRE SUSPENSION BRIDGE over Fish Creek, 
Wheeling, W. Va., gave way under a crowd Dec. 21, 
throwing about 40 persons into the creek. Two persons 
were killed.—The White Rock Creek bridge, near 
Boulder, Colo., gave way under a traction engine and 
reaping machine Dec. 14. 

a. 

A BOILER EXPLOSION at a mine near Mingo Church, 
Pa., Dec. 14, resulted in the death of the engineman. 
The boiler was being started up to pump out the mine,—— 
One of the boilers of the Kent Woolen Co.’s mill at 
Centreville, R. I., exploded Dec. 19, killing four persons. 
The boiler is said to have been of the Allen return tu- 
bular type, and to have been inspected only a few weeks 
before the accident. 


pee ca 
A BROKEN HOISTING CABLE at the Virginius mine, 


Ouray, Colo., caused the cage to drop 1,400 ft. The five 
men in the cage were killed. 


A GRADE-CROSSING COLLISION between an electric 
car and a locomotive occurred Dec. 16 at Dighton, Mass., on 
the New York, New Haven & Hartford R. R. The car 
ran away on the hill aproaching the crossing and knocked 
the locomotive off the track. Nobody was hurt, 

THE BURNING OF THE SCHENLEY PARK CASINO 
in Pittsburg on Dec. 16, which caused the total destruc- 
tion of the building and a loss of $400,000, was due to a 
most unusual cause. The building contained an am- 
monia refrigerating plant. The cylinder of one of the 
ammonia pumps burst, and the ammonia gas escaping 
came in contact with the fire in the boilers, and at once 
set the building on fire. 
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LAND-SLIDES CAUSED BY IRRIGATION have oc- 
curred on the line of the Canadian Pacific Ry. in British 
Columbia, and Col. Robert B. Stanton, M, Am. Soc. C. E., 
and Mr. James D. Schuyler, M. Am. Soc. C. E.,were lately 
appointed a board of experts to examine into the matter 
for the railway company The San Diego ‘‘Union”’ speaks 
as follows of their experience: 

An action has been brought by the Canadian Pacific 
Ry. Co. to secure an injunction against the farmers on 
Thompson River to prevent them from further irrigating 
lands contiguous to the railways, this irrigation having al- 
ready caused land-slides which have swept down upon the 
tracks of the company. Along this river the land rises 
in benches extending from 50 to 500 ft. above the river. 
The soil is gravelly, with a clay sub-soil. The farmers 
irrigate their lands by water from creeks back in the 
mountains, and the land is sliding downward apparently 
on the slippery clay sub-soil. In one place 66 acres have 
slid down in a mass, and the experts estimate the vol- 
ume of one of these slides at 32,000,000 tons. At times 
the railway track has been shoved 5 ft. out of line in one 
night, causing great outlay in reconstruction. The jury 
has found in favor of the railway company, ascribing the 
slides to the irrigation. 


THE CORROSION OF STEEL BOILERS by surface feed 
waters is being studied by the Steam Users’ Association, 
and a circular has been issued to the members by Mr. 
Geo. Atkinson, Secy., 87 Milk St., Boston, asking for in- 
formation concerning such corrosion and for samples of 
the feed water. An investigation of this corrosive action 
is about to be made by the Department of Water Analysis 
of the Massachusetts Institute of Technology, in charge 
of Mrs. Ellen H. Richards, to whom will be furnished 
samples of the water collected by the Steam Users’ As- 
sociation. _ 
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A SUBMARINE BOAT FOR WRECKING AND EX- 
ploring purposes is about to be built by the Co- 
lumbian Iron Works, of Baltimore, after the plans of Mr. 


. Simon, Lake, a Baltimore inventor. The practicability of 


the design, it is stated, has been proved by experience upon 
The boat will>be capable of rising to the 
surface and submerging at will, and, it may be propelled 
in any desired direction when on the bottom. A door may be 
opened, through which the occupants, by donning a diving 
suit, may pass from the interior to the outside and “back 
again. The boat willbe used principally for-searching the 
bed of the ocean adjacent to coast lines and in locating and 
recovering stnkeh vessels and their cargoes. It wilt 
about/54, tons’ displacement and will carry a crew of six 
men. It Will be propelled while on the surface by an en- 
gine and screw of the ordinary type, and while under 
water the screw will be driven by an electric motor, 
taking current from storage batteries. A searchlight *will 
light up the pathway of the vessel as she moves along the 
bottom. 
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A WARSHIP ON A STREET RAILWAY. 

The novel sight of a make-believe warship mov- 
ing through the streets was a feature of many par- 
ades in Fitchburg, Mass., and neighboring towns 
during the recent election campaign. This singu- 
lar craft is shown in the accompanying view, 
taken from a photograph sent us by Mr. W. W. 
Sargent, Superintendent of the Fitchburg & Leo- 
minster Street Ry. Co. The vessel was 37 ft. long, 
and was built on a construction car 26 ft. long, 


Inside of this glass shaft is placed the scale, 
which is printed upon specially prepared paper, so 
that the greatest contrast and legihélity may be 
ensured. The ends of the shaft are then hermeti- 
cally sealed under a partial vacuum, so that the 
scale can never become discolored, or affected by 
the atmosphere. 

Three of these tubes are provided with the in- 
strument, each containing two scales, so that the 
mean effective pressure can be read directly for 


A WARSHIP ON THE FITCHBURG & LEOMINSTER ELECTRIC RAILWAY. 


with a wheel base of 6 ft. 6 ins., equipped with 
two 80-HP. Westinghouse motors. It was con- 
structed of sheathing and timber, the whole being 
covered with canvas painted and varnished. The 
hull, turrets and boats were painted white; super- 
structure, yellow; iron work, bronze; guns, anchor 
and anchor chain, black. It was lighted with 25 
incandescent lamps, and red fire was burned in 
the smokestack. It made all its trips without a 
breakdown or accident of any kind. At one time 
it carried 104 men, this being the entire crew of 
officers and men. The car was designed to run 
slowly through the street during a procession, 
with its crew marching in front, on both sides 
and in the rear, while many of the officers would 
ride; then during a long trip from town to town 
officers and men would ride together. It has now 
been dismantled and will be erected on a raft at 
the pleasure park of the railway company in the 
early spring. The boat was designed by Mr. W. 
W. Lapointe, naval architect, and was constructed 
at the car house of the railway company under 
the direct supervision of Mr. Sargent. 
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MATHEMATICAL THEORY OF THE LIPPINCOTT PLAN- 
IMETER. 


By Townsend Wolcott. 


The accompanying engravings represent a new 
form of planimeter, which has been designed to 
obviate the defects which exist in other instru- 
ments of this class. 

The wheel has a knife-edge, and is free to move 
on its shaft, so that there can be no slipping on 
the surface upon which it travels, giving the same 
results upon the roughest table as when used upon 
the finest paper. . 

In other instruments, in tracing some lines of 
the diagram, the wheel travels at right angles to 
its shaft, so that it can roll freely; at other 
points, the direction of its motion is changed until 
it is compelled to move in a line with its axis, so 
that the edge simply scrapes over the paper. For 
this reason the accuracy of these instruments is 
largely dependent on the texture of the surface 
upon which the wheel moves. This feature also 
causes a variable resistance, which makes it diffi- 
cult to closely follow the lines. With the Lippin- 
cott planimeter the sliding is done entirely upon 
the shaft, and not on the paper, and as this shaft 
is made of glass, it is practically frictionless. 


the following springs: 8, 10, 12, 16, 20, 24, 30, 32, 
40, 50, 60 and 80, or other graduations can be sub- 
stituted. The legibility of these scales can be seen 
by referring to Fig. 2, which shows the scale and 
tube full size. 

By pressing the small knob found on the top 
of the instrument, as in Fig. 8, a steel point, P, 
is protruded through the pivot. screw, thus pro- 
viding a convenient method of setting the instru- 
ment to the length of the diagram to be measured. 

With this construction, no bending of the tracer 
point can affect the reading, which is not the 
case where separate points are provided on the 
top for setting to the card length. This improve- 
ment is of vital importance where absolute cor- 
rectness is demanded. 

To use the instrument, select a tube containing 
the scale corresponding to spring used in taking 
the card, and insert the same in the clamp, as in 
Fig. 1, after which the clamp screw C is to be 
tightened sufficiently to prevent the tube from be- 
ing easily moved. 

Loosen the set screw and adjust the points P 
and T to the exact length of card, holding the in- 
strument as in Fig. 8. The set screw is then 
firmly tightened. 

Having fastened the card upon the table by 


Fig. 1. 


thumb tacks, place the instrument as shown in 
Fig. 1, but with the tracer-point T at the upper 
left hand corner of the diagram. The wheel may 
be readily set to zero by moving the point R to 
the right or left before finally pressing it into 
the surface. 

In tracing the right-hand diagram of Fig. 1, the 


starting point should be made somewhere in the 
steam line, so that the wheel will not strike the 
clamp before it moves to the right. 

If the diagram is very short, the points may be 
set twice the card length. By tracing the dia- 
gram twice, the reading will be the M. E. P. 

If a reading is desired in square inches, use a 4U 
scale, and set the points 4 ins. apart, without re- — 
gard to length of figure. The points may also — 
be set 5 ins. apart, and a 50 scale used, or 6 ins., 
and a 60 scale. The latter is preferable, when the 
figure is large. 

As the operation of this planimeter is so different — 
from that of other instruments of its class, it is 
thought that an explanation of its theory may 
interest the readers of Engineering News. 

The essential peculiarity of the Lippincott plani- 
meter is, that the quantity directly measured is 
not the rotation of a wheel, as in most other 
planimeters, but the axial motion of the wheel 
upon its shaft. As the rotation of the wheel is 
not measured, its amount is immaterial; and con- 
sequently the wheel may have any convenient 
diameter, and if the diameter becomes reduced by 
wear, no harm is done. In order that the wheel 
may register accurately, it is only necessary that 
it should be able to revolve upon its own axis, 
and upon a vertical axis through its point of con- 
tact with the surface on which it rolls, without 
skidding or slipping sidewise. 

Like other planimeters it measures areas, but 
by selecting the proper scale and properly ad- 
justing the tracing arm, the reading of the scale 
will give the area in the required units multiplied 
or divided by any required constant. The instru- 
ment is intended chiefly for measuring indicator 
cards where the required quantity is not the area 
but the mean effective pressure, which is obtained 
by dividing the area by the length. This is the 
quantity that the instrument gives when the scale - 
used in the instrument is the scale of the spring 
with which the card was taken, and the dength of 
the tracing arm is the same as the length of the 
card. 

In the diagram, Fig. 4, we will first suppose the 
polar arm P stationary. As the tracing arm T re- 
volves about the center O, the short arm t de- 
scribes an equal angle in the same time, and the 
axis of the scale tube does the same. The axis of 
the scale tube therefore remains at all times tan- 
gent to the circle c. As the point of tangency is 
advanced through an elementary distance t d 6, 
(9 being the angular motion of the tracing point 
in circular measure), it is evident that the rest of 
the scale tube must be pulled through the same 
linear distance,and that it also swings through the 
same angle d@. The angular motion is allowed 
for by the rotation of the integrating wheel, and 
the linear motion by the scale tube sliding 
through the hub of the wheel. The scale there- 
fore registers the elementary are t d 9 , and t be- 


ing constant, the integral i t. dggz—= twos, othe 


point of contact of the integrating wheel therefore 
moves in an involute to the circle ec. 

The sliding of the wheel upon the scale, due to 
the angular motion of T, is not affected by a sim- 
ultaneous motion of P, for it is simply propor- 
tional to the angular motion of T in all positions 


— 


IN DERE 


of P. In carrying the tracing point around a 
closed figure, and back to the starting point it is 
evident that the arm T makes equal excursions 
in both directions. Therefore whatever the shape 
of the figure, for every positive element t d 9, 
there is at some other part of the perime- 
ter a corresponding negative element, — t d 6, 
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and t being a constant these two elements cancel 
and the integral f td 4 taken clear around any 


closed path equals zero. As in practical use, the 
tracing point is always moved clear around a 
closed path, this motion of T or t does not in 
any way affect the final scale reading. 

The only other motion in the instrument is the 
angular motion of the polar arm P. Suppose for 
the moment that these arms t and P are fixed at 
the angle 7%. The scale tube axis produced, is tan- 


Fig. 2. 


gent to the circle e, and by a chain of reasoning 
similar to that before employed, it may be shown 
that the angular motion d @ of the arm P causes 
an axial motion of the integrating wheel through 
a distance equal to the corresponding arc of the 
circle e. This is true also for the instantaneous 
motion d @~ when ~# is variable. In any given 
figure, % is a function of gm. The triangles O f 
h and R gh, are similar, and right-angled; there- 


=Oh,andOh:hR::t:gR. That 


fore “cos 
t ie 
is ———_ : P — ———-::: t: g R, or Pecos 
cos cos w. 


—t=eg R, and the axial motion of the integrat- 
ing wheel is { (P cos 7 — t) d gm. The integral 


oat td @ disappears for a closed path, just as 
does the integral f t d 9, so that all that re- 


mains is the integral fi P cosy d @. 
This does not in general disappear for a closed 


Fig. 5. 


path, for w being variable the corresponding ele- 
ments Pcosy% d gy and—Pocos ¥v d @are not 
necessarily numerically equal, and do not neces- 
sarily cancel. 


To show that the integral P cos ~d @g, is 


proportional to the area actually described by the 
tracing point, we will first take the area a, b, ec, 


d, e, in Fig. 5. In this figure Rg — P, ga—=T, 
76; 

That is y= — and cos 
2 

Py cos. wid «oa, 0: 


From a to b, @g 


and g is a right angle. 


w~ = 0, and therefore 


from d to a. is constant, and 


also from ec to d, leaving only the are from b to e¢, 


Fig. 6. 


where the integral is finite. Now for this portion 
of the path ~ being constant P cos pd ¢ 
= P cos y. @. As the figure c, d, e equals 
the figure b, a, f, the figure a, b, ec, d, e equals 


the figure b, c, e, a, f. The area of this by the 
rule for circular sectors, is 


Rope Ra: 
ge * 
The radius R, b is the third and longest side of a 
triangle, the other (given) sides being P and T, 
and the included angle the supplement of q:- In 
Fig. 6, erect the perpendicular p, q; this is evi- 
dently equal to T sin ¥,and O,p=—Tcos~w#. Then 


R.b= (P+ T cos #)? + (T sin #)? = P? + 2PT cosy 
+ T? (cos p)? + T? (sin 4)? = P? + T? + 2 P T.cos w. 
The square of the radius R, a a P* + T’, therefore, 
R.b—R.a 

2 
which differs from the scale reading only by the 
constant coefficient T. 


P=PTcosw. —-. 


Fig. 7. 


For any radius smaller than R. a= VP? + T, 
yw is obtuse and therefore cos Wis negative. But 
if the tracing motion be reversed @g. becomes neg- 
ative, and cos ».q@ ° positive. This is what it 
should be, for if the tracing point move from b to 
e to register positively, giving the correct area 
(or known fraction thereof) it must move in the 
opposite direction to add an area lying within 
the zero circle d, e, a, f, otherwise the combined 
area could not be evaluated by a single continuous 
motion of the tracing point around the figure. 

Having shown that the planimeter correctly 
evaluates a figure of the form of Fig. 6, it re- 
mains to show that it will do the same for any 
other figure. In the elementary area h, i, j, k, 
Fig. 5, the ends h. i andj. kK are the only parts 
that contribute anything to the scale movement, 
Pecos? d @.-,, Therefore, if any number of these 
elements be placed side by side, their combined 


perimeter will be less than the sums of their sep- 
arate perimeters by twice the length of the co- 
alescing sides, yet as these coalescing sides take 
nothing from the scale reading the combined area 
is correctly evaluated. By taking these _element- 
ary areas of different lengths a finite area of any 
form may be built up, as in Fig. 7, and its area 
will evidently be correctly evaluated by following 
its perimeter with the tracing point. 

In an indicator card, the area of the diagram 
divided by its length gives the mean ordinate. 
Therefore, if in this planimeter the length of the 
arm T be made equal to the length of the dia- 
gram, the scale reading will give the mean or- 


dinate, for the scale reading is { P cos w d g, 


and the area 5 T Pcos#d@. If this move- 


ment is measured with the scale of the spring with 
which the card was taken, the scale reading is 
the mean effective pressure. 

The Lippincott planimeter is sold by the Hine & 
Robertson Co., 68 Cortlandt St., New York city. 
Its price is $15. 
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WATER DEVELOPMENT BY TUNNELING AT ONTARIO 
CAL. 


By Jas. T. Taylor, M. Am. Soe, CG, E. 

The Ontario Tunnel, commonly known as the 
Bodenhammer Tunnel, is located on Mountain 
Ave., about one mile west of the famous Euclid 
Ave. of the Ontario Colony lands, San Bernardino 
Co., Cal., and about 514 miles northwesterly from 
the growing and prosperous city of Ontario. 

The mouth of the tunnel is very near the San 
Bernardino base line, at an elevation of some 1,700 
ft. above sea level, and commanding a large area 
of land which has been demonstrated to be first 
class for the successful growth vf citrus fruits. 

Mountain Ave. runs north and south and at 
right angles to the general slope of the upper por- 
tion of the valley, or mesa, and has an average fall 
of about 200 ft. per mile. 

The object of the tunnel was to intercept the 
underflow from the mountain range known as the 
Sierra Madre, and divert the waters so developed 
by gravity into the present system for an in- 
creased supply of the Ontario lands, and possibly 
other lands in the immediate vicinity. 

Prior to the commencement of the tunnel proper 
several shafts were sunk to a considerable depth 
and tests of the water supply made by pumping. 
These tests, as reported, seemed to indicate a con- 
siderable volume of water available, and to sup- 
port in a measure the theory advanced by the pro- 
moters, and concurred in by the ‘“‘water witch en- 
thusiasts,’’that a stream af water exceeding 1,000 
ins. was running to waste, and only required tap- 
ping to secure and control the precious fluid. 

The glowing accounts and reports of the hidden 
treasures, coupled with the growing necessity for 
a more ample supply of water for the Ontario 
lands, led to the making of the contract by the 
San Antonio Water Co., on the part of the prop- 
erty owners, with Mr. Bodenhammer, et al, the 
promoters, for the development and delivery of a 
water supply, on a basis of $500 per in., measured 
at the mouth of the tunnel, the company to fur- 
nish the capital for the development under the 
management of the promoters. 

The tunnel is timbered throughout with 6 x 6-in. 
redwood, and 2x 6-in. redwood for lugging. The 
bottom width is 4 ft. in the clear, the top width 
544 ft, and the height is 6 ft. The bottom of the 
tunnel and the sides to a height of 1 ft. are lined 
with concrete. The total length of tunnel is about 
a mile, and there is about one-fourth mile more 
of shafts along the line of the tunnel. 

Nothing of particular interest occurred in the 
cutting of the tunnel until the water stratum was 
entered at the face of the tunnel, causing a cave. 
After abandoning further development in the main 
tunnel, considerable water flowed into the tunnel 
for a time, until, about Jan. 1, 1896, it reached its 
normal flow, discharging at the mouth of the tun- 
nel 4 miners’ ins. 

At this time the promoters of the enterprise de- 
cided to connect the tunnel with a shaft about 210 
ft. deep, at a point about 20 ft. back from the face, 
and run side drifts or tunnels into the water-bear- 
ing stratum above the main tunnel, first by pipes 
and afterwards by shaft. Some four wells were 
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driven before a connection was made to be of any 
benefit in increasing the supply of water in the 
tunnel below. The first well was started with pipe 
14 ins. in diameter, and reducing to 12, 10, 8 and 6 
ins. The second well was bored to a depth of 165 
ft., where some tools were lost and this well aban- 
doned. Well No. 3 met with the same fate at about 
175 ft., and well No. 4 was finally driven to the 
tunnel and a connection made. On cutting the 
pipe at the water stratum, some considerable wa- 
ter was obtained for a time, diminishing, however, 
until the normal flow was reached, which resulted 
in about 80 miners’ ins.. The pipe also filled with 
debris, and it was found necessary to excavate 
the shaft the full depth to allow the water to enter 
the tunnel, 

The sinking of the shaft was a very tedious and 
expensive operation, as the several pipes had to 
be cut out in pieces as the work progressed. 

The expense of the work, including tunnel, shafts 
and accessories, has exceeded $75,000, and the ad- 
ditional tunnel must be necessarily expensive. 

In consequence of the existing conditions, and 
the enormous outlay and resultant limited supply 
of water, sealed proposals were called for, to be 
received on Monday, Sept. 18, at Ontario, Cal., 
by the San Antonio Water Co., for the construc- 
tion of certain proposed exteusions of the tun- 
nel, resulting in the awarding of a small contract 
to a local contractor. Work is still progressing on 
the tunnel, with some success in increasing the 
water supply. 

This tunnel is one of the sources of water supply 
of the Model Colony, of Ontario. The total supply 
for the present season is now approximately as 
follows: 


Miners’ 
ins. 
San Antonia «Creek: vey... <<:10is'e ercinlodetaeeteenereiets pe eletaieite 165 
San “Antonio, oPunmeli 25 £7 Ae aucndey, erties 81 
Frankish ‘& .Staur, Tunnel, iiss sees aes Fe 18 
Bodenhamer (Tunnel ov. cutee ene nk eae eie 25 
Total. 28055 5s Peake Ste! Wetec nc 2 Gre ee ee tee eee eet 289 


The direct effect of the light rainfall for the win- 
ter of 1895 is shown by the unusually small sur- 
face flow of the San Antonio Creek. 

See Rn Se es 
THE STRUCTURAL FRAMEWORK OF THE ASTOR 
HOTEL, NEW YORK CITY. 
(With inset.) 

We illustrate this week the principal details of 
the structural work of the new Astor Hotel, now 
being erected at Fifth Ave. and 34th St., New 
York city, for Mr. John Jacob Astor. Mr. H. J. 
Hardenbergh is the architect, and the steel struct- 
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that of the older one. The main dining-room in 
the new building will connect directly with that 
of the Waldorf, making practically one room ex- 
tending across the entire length of the Fifth Ave. 
front of the ground floor of the two buildings. 
This room, 50x 200 ft., will be practically unob- 
structed by columns, having only a row of col- 
umns along each side, about 6 ft. from the wall. 
The great ballroom, 85x 96 ft., on the first floor, 
will also be free from columns, so that special 
truss designs have had to be introduced to carry 
the columns of the upper floors. On the 34th St. 
side of the first floor there will also be a banquet 
room, 40 x 72 ft., occupying the space between two 
rows of columns, 40 ft. apart, this space being 
spanned by heavy plate girders. The site occu- 
pied by the building is 98 ft. 9 ins. x 335 ft., with 
the shorter side fronting on Fifth Ave., and the 
rear will be broken by four light courts. The 34th 
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end of the building are to carry the columns 
above the fourth floor, leaving that part of the 
fourth floor clear of columns for the great ball- 
room, which will be 85x96 ft., occunying the 
space between columns 162, 167, 219 and 226. 

Fig. 2 shows a part of the floor framing of the 
eighth floor, and is a typical example of the fram- 
ing system adopted, which is composed of I-beams 
and plate girders, there being some 1,600 tons of 
the latter in the building. 2 

Fig.3 is a portion of one of the architect’s plans of 
the interior arrangement, and represents the gen- 
eral arrangement of rooms, etc., on the eighth floor. 
This is shown merely as an example of the design, 
since the arrangement varies, of course, on nearly 
every floor, and it is this irregularity in floor plan 
which, as already noted, has caused so much un- 
usual study in the design of the structural ar- 
rangement, this structural design having been 
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“Columns 9,10,14,15, Band [3 are not the same 
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~ Columns 200, 201, 206, 207, 210,21), 212, 2, 216, 217 
donot extend below 44 Floor. 


FIG. 1.—PLAN SHOWING COLUMNS AND TRUSSES IN THE ASTOR HOTEL, NEW YORK CITY. 


St. front will be opened so that at the “main en- 
trance carriages can be driven across the side- 
walk directly into the building. The steel col- 
umns on the front of the building are covered 
with cement grouting, brickwork, and a sandstone 
finish. The exterior of the building is of red brick, 
with red sandstone trimmings. 

The foundations are all,on solid rock, 35 ft. be- 
low the street level, or deeper where required. 
The rock surface was found about 3 ft. below the 
level of the street, at the Fifth Ave. end, and 
then at increasing depths to a maximum of 65 ft. 
under the western end of the building. Founda- 
tions extending below the 35 ft. level were opened 
for the required area, and built up with concrete. 
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subordinated to the architectural design regard- 
less of expense. 

This eighth floor is one of the floors devoted en- 
tirely to living rooms, and it will be noted that the 
suites of rooms on the Fifth Ave. front have a 
private hallway inside of the main public corridor. 
All the rooms have either gas-log hearths or open 
fireplaces, and the number of flues required by 
the latter proved to be one of the disturbing ele- 
ments in the structural design, it being necessary 
to arrange the framing and connections so as to 
leave room for the flues and the necessary cloth- 
ing to protect the metal work. 

An interesting detail to which attention may be 
called is the arrangement of the small spaces 
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ural skeleton has been designed by and built un- 
der the supervision of Messrs. Purdy & Hender- 
son, of New York city. Mr. John Downey is the 
general contractor, and the steel work has been 
built and erected by J.B. & J. M. Cornell, of New 
York. We are indebted to Messrs. Purdy & Hender- 
son and to Mr. Hardenbergh, for the material 
used in the preparation of this article. 

The Astor Hotel adjoins the famous Waldorf 
Hotel, on the northwest corner of Fifth Ave. and 
33d St. The architectural design of the new 
building has been made to harmonize with 


FIG. 3.—PART PLAN OF INTERIOR ARRANGEMENT (EIGHTH FLOOR). 
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FIG. 2.-PART PLAN 


the rock or the concrete piers (as the case may 
be) are brick piers, with granite caps for the col- 
umn shoes. 

Fig. 1 is a diagram plan showing the arrange- 
ment of the columns, but. its more important pur- 
pose is to show the position of the several trusses, 
to which reference will be made later. The three 
trusses, D, E, F, on the east side of the build- 
ing are to support the columns above the first 
floor, leaving the ground floor clear for the great 
dining-room, which occupies the space between 
columns 1, 16, 17 and 21. The trusses at the west 


OF FLOOR FRAMING (EIGHTH FLOOR). 


troubled by the loss or theft of poots and shoes 
left to be cleaned, and as this not only causes 
much annoyance but also considerable expense in 
providing new shoes to replace those which have 
been stolen, steps have been taken to put a check 
upon this in the Astor Hotel. In the corridor 
partition of each room is an aperture just above 
the floor, and on the inside of the room is a shoe 
box, having a glass door flush with the partition 
and another door opening into the room. The oc- 
cupant of the room puts his shoes in the box at 
night and latches the door. The porter making 
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his rounds can see through the glass door whether 
there are any shoes; if so, he unlocks this door 
and takes the shoes out. When they have been 
cleaned they are put back and the door again 
locked. Z 
Fig. 4 shows the lower section of column 280 
(supporting the trusses), whicn is the heaviest 
column of the entire building, and carries the 
greatest load, namely, 5,400,000 lbs. This enor- 
mous column has 10 web plates, 4 cover plates 
and 12 angle irons. Its length is 30 ft. 4 ins. and 
its weight is 46,980 lbs. A view of the column is 
given in Fig. 5. Some of the standard column sec- 
tions are shown in Fig. 6, and these need little ex- 
planation. In some cases a column of small size 
but with a great mass of metal became desirable, 
the dimensions being limited by reason of the en- 
closing of the column in a circular shell of pol- 
ished stone, and for this particular purpose the 


column sections shown in Fig. 7 were devised by 


the engineers, the form comprising a heavy con- 


eentration of metal ina section well adapted to re- 


Fig. 5.—View of Large Column, No. 280. 


ceive a circular clothing, as shown. Fig. 8 also 
shows a column of this type, with the variations 
in its construction for the several floors which it 
carries. 

The construction as thus far described does not 
present any exceptional features of design, ex- 
cept in matters of dimensions and details, but we 
come now to the consideration of the solution of a 
difficult problems The great ballroom is on the 
first floor, with its ceiling at the level of the 
fourth floor, and it was required that this room 
should be kent free from obstructing columns, 


Fig. 9 shows the solution of this problem, 
which was eventually adopted. Each of the two 
trusses is triangular in form, 51 ft. 3 ins. deep, its 
lower chord being built into the fourth floor and 
its upper chord built into the eighth floor. The 
top chord is 17 ft. and the bottom chord 84 ft. 9 
ins. long, c. to ec. of pins. The lower chord is of 
unusually large eyebars, 12 ins. deep, with 12-in. 
pins. The truss is of the double-deck type, hay- 
ing a horizontal member at mid-height (sixth 
floor) while the two intermediate floors (fifth and 
seventh floors) are carried mainly by brackets 
on the truss posts and columns. The middle 
panels have diagonal bracing, as shown. It was 
at first planned to have the two upper diagonal 
pieces of the upper panel and the two lower diag- 
onal pieces of the lower panel formed by square 
rods 3 x 8 ins. with welded loop ends. In the 
manufacture of these rods, however, it was found 
to be difficult to obtain satisfactory and reliable 
welded joints in bars of this size, and eyebars 6 x 
114 ins. were therefore substituted, these bars hav- 
ing upset threaded ends and turnbuckle connec- 
tions, as shown, and as originally*®planned for the 
square bars. 

The use of trusses under such conditions is, of 
course, not new. They were employed as long 
ago as 1887, by Wilson Bros. & Co., of Philadel- 
phia, in the Drexel Building, where two trusses 
were used, as shown in our issue of March 19, 
1896. These had clear spans of 48 ft. 1014 ins. 
and 58 ft. 3% ins., and each extended through four 
floors, one being from the fourth to the eighth 
floor, and the other from the fifth to the ninth 
floor. One of these carried eight and the other 
seven floors, including that of the bottom chord. 

Again, in the construction of the extension of 
the Waldorf Hotel in New York city, it was re- 
quired to leave a ballroom on one floor unob- 
structed by columns, and for this purpose a truss 
arrangement was designed by Mr. Purdy, the con- 
sulting engineer for the ironwork. This truss, 
which was fully described and illustrated in our 
issue of March 5, 1896, is 82 ft. 6 ins. long and 28 
ft. 4 ins. deep, its bottom chord being at the sec- 
ond floor level and its top chord at the fourth floor 
level, while the first floor is carried by columns 
which extend below the truss and act now as sus- 
penders. When the new Astor Hotel is completed 
the ballroom in the Waldorf extension will be 
given up, and. columns will then be put in between 
the ground and first floors, as was described in 


metal used. At the base of the end post is a col- 
umn connecting with the column seated on a 6-in. 
pin, as shown on the right of Fig. 10, and also in 
Higa lige in the upper half of the truss each end 
post consists of 6 web plates %4 x 29% ins.; 2 cover 
plates, % x 388 ins.; 4 angle irons, *% x 4 x 6 ins., 


» sa 


Fig. 11.—View of Base of End Post of Ballroom Truss. 


and 4 angle irons, 4%4x4x6ins. The top chord is 
composed as follows: 

EeWebtplatertie.t fdas dccces cine ae sdtaekiee come ce ME LO sens 
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The middle chord, at the sixth floor level has 
two channel-shaped sides, each composed of a web 
plate 7-16 x 231% ins., and two angle irons 44x 3% 
x 4 ins., these sides being connected by horizontal 
lattice bars 8¢x41%4 ins. The chord connects 
with each end post by a 12-in. pin, which 
forms the seat for a column rising above it. 

The two trusses, A and B, are practically alike. 


also 


iCelling of Ballroom i 
Bah ig oe noe pf enn a 


FIG. 9.—GENERAL DESIGN OF BALLROOI TRUSSES. 


Had this been an upper floor, the design of a 
truss roof would have been easy enough, but it 
must be remembered that there are 16 floors, and 
that the ballroom trusses must carry the sup- 
porting columns of the floors above. It must also 
be remembered that the trusses had to be de- 
signed so as not to interfere materially with the 
arrangement of the rooms above the fourth floor 
or to diminish the value of the space for hotel 
purposes. These considerations greatly com- 
plicated the actual design of the _ trusses. 


our former article. They are spaced 14 ft. 9 ins. apart, c. to c., 
The detailed construction of one of the two great and the middle posts are connected on each 
ballroom trusses in the Astor Hotel is shown in floor by arched portal bracing, as shown in Figs. 
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Fig. 10. The lower chord is composed of four par- 
allel sets of eyebars 12 x 21-16 ins., with 10-in. 
pins except at the endpost shoes, where 12-in. 
pins are used. These shoes are steel castings with 
ribbed top surfaces to fit the webs of the posts. In 
the lower half of the truss the end posts have an 
immense amount of metal, there being no less 
than 10 web plates (in five pairs), % x 29% ins., 
two cover plates % x 36 ins., and 12 angle irons 
%x4x6 ins. The cross-section of the member, 
on Fig, 10, gives an idea of the great amount of 
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FIG, 12.—ELEVATION SHOWING POSITION OF TRUSS C. 


10 and 12. Two general views of these trusses 
are shown in Figs. 18 and 14. These trusses were 
built by the Keystone Bridge Co., of Pittsburg. 
It will be seen on reference to Fig. 1 that truss 
A carries one end of another truss which is 
at right angles to A and B, this being marked truss 
C. This carries the weight of the floors over the 
end of the ballroom. One end of the truss is car- 
ried by a 10-in. pin in the post of truss A, while 
the other is carried by a 10-in. pin in the wall or 
abutment column No. 209, The truss connection 
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makes a somewhat complicated arrangement nec- 
essary, since it causes a double reversal of the 
strains in the post, the bearing on the 10 in. pin of 
truss C being at right angles to the top and bot- 
tom pins of truss A. The details of this truss are 
shown in Fig. 15. 

Similar conditions exist at the dining-room on 
the ground floor of the Fifth Ave. front. Here it 


‘© 


ter panel of the truss, and the somewhat singular 
arrangement of counters in the end panels had 
thereiore to be introduced. It was at first pro- 
posed to make these counters or diagonals of 3-in. 
square rods with welded loop ends, but for rea- 
sons already stated eyebars 114 x 6 ins. were sub- 
stituted, having the ends upset and threaded for 
the turnbuckle connections, The posts are of box 


FIG.113.— VIEW OF;STRUCTURAL WORK, SHOWING THE BALLROOM TRUSSES, A, B AND C. 


was stipulated that the position of the side col- 
umns should conform to that of the columns in the 
dining-room of the Waldorf Hotel, so that 
when the party wall is opened there will 
be one large room practically unobstructed 
by columns, as already noted. In order 
to meet these requirements and to carry the 
columns of the 14 floors above the dining-room it 


section, having 6 web plates, 2 cover plates, and 8 
angle irons. The chords are each composed of 
2 plate girders 28 ins. deep, 2014 ins. apart, 
having the flanges connected by lattice bars. 
The truss is 26 ft. 8 ims. deep, c to c. of 
pins, and its: length is 51 ft. 4 sins. At 
the bottom, the center panel is 35 ft. 10 
ins., while one side panel is 7 ft. 7 ins., and the 


EGHIS" s6pqiz" 


pL se cL Pape 


6 ES SS SS os i i = 
Sd oo SEE TU ETE ey ls EE he 


erence to Fig. 1, they are not seated upon columns. 
The spacing of the columns in the western end 
of the building is entirely changed at the fourth 
floor level, and to provide for this a line of heavy 
plate girders was introduced, and the _ trusses 
rest on one of these girders instead of directly 
upon the columns. It should be explained that 
this complicated arrangement was necessitated by 
requirements of the owner of the building in order 
to facilitate the use of the lower stories, and t 

satisfy architectural ends. : 


This peculiar arrangement is shown in Fig. 


17, the lower part of which shows in dotted lines 
the finished outline of the architectural work in 


the spaces between the columns, and shows also 


the knee-braces or stiffeners connecting the col- 
umns and girders. The trusses and columns above 
are not in line with the columns below, but eccen- 
trically on either side of column 280, which is 


the heaviest column in the building, as already ; 
described. The continuous plate girder resting on 


columns 279, 280 and 281, is of very massive con- 
struction; the total length is only 85 ft. 6 ins., but 
the depth is 7 ft., and the makeup is as follows: — 


6 Web: plates ‘vac, este oe coe POR AOS oer %4 x 81 ins, 
4. Flange’ plates. .\..cic%.. csclnece mene +... X 42 ins, 
12 Angle irons 


: ise 5d DSR Slee ee %x6x 8 ins, 
Filler plates continuous throughout. < 


As the steel skeleton up to the second floor 
forms practically the foundation for the trusses and 
the superstructure which they carry, it is essen- 
tial that this lower part of the work should be 
absolutely stiff and rigid, for which purpose a very 
complete system of knee-bracing and gusset-plate 
connection has been introduced, as shown dia- 
grammatically in Fig. 18, which represents the 
portion immediately below that shown in Fig. 17. 
The steel foundation work is also tied together 
rigidly by horizontal diagonal bracing of flat bars 
riveted to the top of the floor beams for the floor 
“which forms the ballroom ceiling, and in some of 
the upper floors. 
The wind bracing is of a very substantial char- 
acter, consisting of heavy diagonal bracing of 
channel irons, with vertical bars from the inter- 


section of the diagonals to the floor beams below. 


An example of this is given in Fig. 19, showing 
the bracing between columns No. 163 and No, 164, 
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was necessary to devise a truss arrangement, and 
this is shown in Fig. 16, which is truss D, one of 
the three which span the dining-room. The posts 
of this truss are practically inclined columns con- 
necting the vertical columns above and below, 
the truss being two stories in depth. In conse- 
quence of the arrangement of the corridors and 
rooms, no diagonals could be placed in the cen- 


FIG. 17.- GIRDER SUPPORTS FOR THE BALLROOM TRUSSES. 


other 8 ft. 2 ins. At the top, the center panel is 
17 ft. 3 ins., and the two side panels are 17 ft. 2 
ins., all ce. to ec. of pins. Brackets on the columns 
and truss posts carry the beams of the fourth 
floor, which crosses the truss at its mid-height. 
Another interesting feature in the structural de- 
sign is the method of supporting the great ball- 
room trusses A and B, for, as will be seen on ref- 


extending from the sub-basement level (or the 
feet of the columns) to the fourth floor. 

All the main structural work is of mild steel, 
and members are given one coat of paint at the 
shops and two coats after erection. A graphite 
paint is used, supplied by the Detroit Graphite Mfg. 
Co., containing 33% of graphite and 20% of iron 
oxide, The columns are enclosed with brick ma~ 


Nika aye eae te ot) oe 


wii 


s 
i 
4. 


December 24, 1896. 


ENGINEERING NEWS. 


415 


sonry in cement, laid close in contact with the 
metal work. 

The building will contain about 10,000 tons of 
structural steel work, the cost of which repre- 
sents about one-tenth of the total cost of the 
building. This proportion is said to be unusually 
low, particularly when the great spans between 
the columns (and the consequent heavy construc- 
tion) are taken into consideration. 

rr ee —“—_ei— 


THE REPORTED FAILURE OF THE STEEL PLATES 
intended for use in the hulls of the battle ships now under 
construction at Newport News is causing a good deal of 
newspaper comment, but the whole facts in the case will 
not be known until the report of the investigating board 
is made public. The ‘‘American Manufacturer’ of Dec. 
18 has an. editorial on the subject, probably based on 
statements it has received from the manufacturers of the 
plates. It says: 


Sufficient is known to show that the fault did not lie 
with the makers of the plate. It seems that there was an 
error, and that error was such as could easily be made b 
any one not thoroughly posted on the manufacture of steel. 
Among engineers nowadays it is the rule to require great 
tensile strength in steel material. Years ago 50,000 
Ibs. tensile strain was considered a very satisfactory test, 
and steel of that composition could be bent and twisted 
in any way. But now specifications will call for a tensile 
strength of 70,000 lbs., forgetful of the fact that to get 
this, more carbon must be added, and that tensile strength 
is secured at the expense of ductility. This was exactly 
the case in the plates about which so much hag been pub- 
lished. Each and every one of those plates were made 
fo ine to specifications, and all stood the government 

est. 


This statement does not harmonize with statements made 
in a press despatch from Norfolk published in the New 


York ‘“‘Herald’’ of Dec. 20, which says: 


In the bending test mare than 64% of the specimens 
failed to come up to the letter of the contract, and in the 
quenching test the failures amounted to exactly 50%. In 
the pulling test 10.7% fell below the contract requirements 
for tensile strength, and 18% showed deficient elongation. 


ee ae 


THE INTERSTATE COMMERCE COMMISSION has 
presented its tenth annual report to Congress. From ad- 
vance abstracts issued to the press, it appears that a large 
part of the report is devoted to a discussion of the effect 
upon the work of the commission of recent decisions of the 
United States Courts. The amendments to the law which 
are recommended by the commission are as follows: 


1. To confine the procedure of -the courts for enforce- 
ment of orders of the commission to the record made be- 
fore the commission, and to provide that the order of the 
commission shall be enforced unless the court shall find in 
the proceeding some material error which furnishes suf- 
ficient reason for refusing to enforce it. 

2. To so amend section 15 as to make it expressly pro- 
vide that the commission may, after due procedure and 
investigation, issue an order requiring the rates, facilities 
or practices complained of to be changed, modified or cor- 
rected as in the order specified. 

8. To make railroad corporations liable to indictment for 
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FIG. 14.—VIEW OF BALLROO/1 TRUSSES. 


offenses against the statute, as well as their officers, agents 
and employees. 

4, To require the carriers to adopt a uniform freight clas- 
sification. 

5. To make the rate sheets, reports and contracts of car- 
riers on file with the commission, by express provision 
in the statute, competent testimony and prima facie évi- 
dence of what they purport to be in all proceedings before 
the commission or in the courts. 

6. To permit the commission to appoint special agents 
with the authority to inquire into the business manage- 
ment of carriers. 

7. To provide for the interchange of traffic between con- 
necting roads and the continuous carriage of freights from 
point of shipment to place of destination, as contem- 
plated by sections 3 and 7 of the act. 

8. To require carriers to file reports with the commis- 
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sion for each year ending June 30, on or before Sept. 15 
next following, and to enforce obedience to this require- 
ment by a cumulative money penalty for non-compliance; 
to make the provisions authorizing the commission to pre- 
scribe a uniform system of railway accounts more specific, 
and failure to conform to such a uniform system pre- 
seribed by the commission a misdemeanor; to require the 
carriers to file monthly reports with the commission cov- 
ering earnings and expenses. 

9. To require that joint tariffs shall specify the names 
of the carriers parties thereto, and that each of said car- 
riers, other than the one filing the tariff, shall file with 
the commission such evidence of concurrence or accept- 
ance as may be required by the commission; to authorize 
the commission to prescribe and from time to time change 
the form, contents, and arrangement of the schedules and 
joint tariffs required to be published and filed. 
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With thereassembling of Congress, the possibility 
or probability of legislationrespecting the Nicara- 
gua Canalis againa theme of public discussion. Most 
of the journals which are really friendly to the 
enterprise recognize the fact that the only sen- 
sible course for the government to pursue, if it 
takes any action at all, is to provide for the mak- 
ing of a thorough survey of the route, as was 
recommended by the commission of engineers last 
year. A few newspapers, however, still adhere to 
the absurd idea that the government should guar- 
antee the bonds of the enterprise in its present 
position. One of these journals, the New York 
“Mail and Express,’ in advocating this view, be- 
stows the following gratuitous insult upon the 
able commission of engineers who reported on 
the enterprise last year: 

The commission appointed by the President to investi- 
gate as to the practicability of the project made a prede- 
termined adverse report, but it was subsequently proved 
that they did not visit the canal territory, and that their 
so-called tour of inspection was a mere junketing trip at 
the expense of the government. All of the objections 
urged against the canal by this ex-parte commission were 
shown to be groundless and worthless. 

It is needless to inform our readers that the 
statements made in the above quotation are ab- 
solutely without foundation. It has not only 
never been “‘proved’’ that the commission of en- 
gineers did not visit the canal territory, but we 
are not aware that any such claim has ever been 
made. The ‘Mail and Express” may condemn the 
report of these engineers, if it chooses, and may 
claim that their professional judgment was mis- 
taken; but it goes beyond the limits of fair de- 
bate when it charges that the character of these 
engineers’ report was determined in advance of 
their investigation, and further, that they did not 
visit the canal territory at all, and their report was, 
in consequence, necessarily a pure fabrication, 
The statement made by the “Mail and Express” 
is a gratuitous insult, not only to the able engi- 
neers whom it so wantonly condemns, but to the 
engineering profession of which they are honored 
members. 

As our readers know, Mr. Alfred Noble, the civil- 
ian member of that commission, is a member of 
the American Society of Civil Engineers, and is 
Vice-President of the Western Society of Engi- 
neers. Major Ludlow and Mr. Endicott are con- 
nected with government engineering departments, 


in which the sense of professional honor and esprit 
de corps is quite as high as it is among civilian 
engineers. The average newspaper reader, who 
believes what he reads, will naturally form the 
conclusion that engineers, even of the highest 
rank, Know no such thing as professional integ- 
rity, when he reads such an item as that which 
we have quoted above. It is for this reason that 
we have deemed it worth while to call attention 
to the matter. 

We sincerely hope that the “Mail and Express” 
may see fit to make such amends as in its power 
for its unwarranted insult, by publishing a re- 
traction of its wholly unfounded statement. 


The advisability of securing for a large electric 
lighting or power station a location on a water 
front, where an abundant supply of water may be 
had for condensing purposes and where coal may 
be received and ashes shipped away on boats, has 
once more been brought to notice by the announce- 
ment of an extensive project by the Edison Hlec- 
tric Illuminating Co., of Brooklyn, It has re- 
cently purchased a shore front property at 66th 
St., Brooklyn, measuring 260 ft..on the water front 
and 1,150 ft. in depth, of which 550 ft. is under 
water. It is the intention of the company to con- 
struct there an electric central station, which will 
be one of the largest and most economically op- 
erated plants of its kind in the world. On the 
land under water two piers, 60 x 550 ft. each, will 
be built for handling and storing coal. From the 
bulkhead line back, a one-story brick building 
will be erected, which will contain boiler and en- 
gine rooms. The engine room will also contain 
the dynamos and other electric apparatus, The 
new station will be put in connection with the 
other stations of the Edison company, and, in ad- 
dition, will run connections into each sub-district 
of the city and to surrounding suburban towns as 
far as Babylon, Roslyn, Garden City and Hemp- 
stead. Underground conduits will be used for 
transmission. 


aa 


The economies resulting from the location of a 
large central plant on tide water, as compared 
with a number of small plants scattered through- 
out the city and away from the water, are mani- 
fold. Probably the largest saving is that due to 
the use of condensing, instead of non-condensing, 
engines, by means of which a saving of from one- 
fourth to one-third the fuel may be made. Re- 
ceiving coal by water instead of by rail usually 
results in considerable advantage to the purchaser, 
giving him a choice of coal companies to purchase 
from, and a chance of low transportation charges. 
The comparison is still stronger if we compare wa- 
ter transportation with the haulage of coal and 
ashes by horses and carts through the streets to 
and from the power station, which is common in 
Brooklyn and other large cities. In the boiler plant 
also a large plant offers more chances for saving 
than a small one, in the use of machinery for con- 
veying and firing coal, and for removing ashes. 
The cost for installation, interest, depreciation, 
repairs, insurance, superintendence and labor, per 
unit of power developed, may also, by proper man- 
agement, be made considerably smaller in a large 
plant than in a small one. 

——_———_—_ + 

The very high temperatures in the fire and en- 
gine rooms and dynamo compartments of our new 
warships stands out prominently in the report of 
the Surgeon-General of the United States Navy, 
just presented. On the ‘Cincinnati,’ for example, 
there is a record of 204° Fahr., in the forward 
fire-room, and the average for the year in this 
room is 145.8°. The subject of better ventilation 
on board these ships is forcing itself upon the 
designers on shore, and the engineering staff at 
sea; but much evidently remains to be done to 
remedy matters. The chief trouble lies in the 
fact that a modern warship is cut up into a series 
of small compartments by tight bulkheads de- 
manded for purposes of strength and security. 
This arrangement in itself interferes with the cir- 
culation of natural air-currents and renders the 
work of artificial ventilation very difficult and 
intricate. But when to these unfavorable struc- 
tural conditions are added the heat from enor- 
mous boilers and from auxiliary engines in close 
compartments and the steam-pipes which run al- 
most everywhere, the sufferings of the men who 


-wooden sailing ships, 


have to live and work in these places become 4 


well-nigh unbearable. ¢ 
On the “Detroit” the two passageways on either 


side of the ship have iron floors directly over the — 


boilers, covering a superficial area of 492 sq. ft. 
in all. 
ture of the floor plates is 135°, and this great 
radiating surface raises the temperatures of the 
passageways to 125°. The only escape for this 
extreme heat is through the end-doors and seven 
deck ventilators. So far all attempts made to 


When the ship is under steam the tempera- — 


improve upon this condition of affairs have only . 


succeeded in reducing the average temperature 
to 110°, under the most favorable circumstances, 

Of course, much has been done in the way of 
forced ventilation. nearly all the ships are now pro- 


_vided with Sturtevant blowers, fitted for either 


exhaust or supply and having a capacity of 10;= 
000 cu. ft. of air per minute. The main ducts from 
these blowers are sometimes as large as 27 x 15 
ins., tapering to 4 to 6-in. terminals, and in addi- 
tion to these appliances there are in use electrical 
fans, 12-in. and 14-in. deck and lateral ports, 
wind-sails, etc. The U. S. S. ‘‘Maine” has in each 
engine room a steam driven blower of 10,000 cu. ft. 
capacity, with other blowers of varying capacity in 
the ammunition room, dynamo rooms and steam- 
steering room; but each of the two fire-rooms de- 
pend for ventilation upon three 20-in. cowled 
pipes leading from above the ship’s superstructure 
and expanded below into large flares. 

Aside from questions of personal discomfort, or 
the dictates of common humanity, the abnormal 
conditions now surrounding some of the most 
important working men aboard ship have a serious 
bearing upon the general efficiency of the ship as 
a fighting machine. The surgeons, in reporting 
upon the physical condition of the engineer’s’ 
force, say that the exhaustion apparent is not 
due to the work but, to the excessive temperature 
endured while at work; to the motionless impure 
air in the coal-bunkers, and to the constant clog- 
ging of the sweat-glands by the coal dust. The 
surgeon of the U. S. S. “Detroit” says that in one 
trip it was only possible to keep the firemen and 
coal-passers at work by giving to each of these 
men two ounces of whiskey at the end of each 
four-hours’ watch, and even then the: men were 
almost collapsed, streaming with perspiration, 
accompanied with stertorous breathing, rapid 
pulse and trembling limbs. It is a fact worth not- 
ing in this connection that in the summary of 
deaths in the U. S. Navy, in 1895, pneumonia and 
heart disease rank as the most common causes of 
death. The deaths are not reported according 
to occupations of the crew; but it is fair to pre- 
sume that they are most common among the men 
engaged in the engine and fire-rooms. 


What further remedies can be added to those 
already in practice, in the way of non-conducting 
covering for boilers and pipes, non-conducting 
floors over boilers and more extensive systems of 
artificial ventilation, it is for naval engineers and 
architects to decide. But it is evident to all that 
if the efficiency gf the engineer’s force, especially, 
is to be maintained, some scheme must be devised 
for overcoming this excessive temperature in the 
vitals of the ship. The difficulties presented are 
the natural sequence of the transition from 
with roomy open decks 
pierced with portholes of liberal dimensions, to 
the floating iron-clad fortress of the present 
day. But have not our naval architects paid too 
much attention to the development of an engine 
of destruction, and too little to the prevailing con- 
ditions in which the men must live who work and 
man this modern warship? Modern conditions of 
naval warfare are bad enough under the most 
favorable conditions for fighting, without adding 
to these the misery and physical wreck of men 
engaged in peaceful cruising. The general good 
health of the men in the engine-room and before 
the boilers is essential at all times; but in an 
emergency their powers of endurance may decide 
a battle, and it is not expedient to overstrain 
these powers. : 

The recent successful experiments with com- 
pressed air, as a substitute for steam or hydraulic 
power in operating the auxiliary engines of the 
coast-defense monitor “Terror,’’ may yet have an 
important bearing upon this question of better 
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ventilation. Compressed air is one of the best 
agents for this purpose, and as it has proved its 
advantages over steam and hydraulic power in 
turning the turrets, loading and elevating the 
guns and steering the ship, its further use as a 
ventilator of the ship would seem a natural se- 
quence. 


> 


The strain upon the physical powers of the work- 


ers aboard ship, here referred to, may be better 


appreciated by noting the number of deaths and 
prostrations that in any large city follow a heated 
term of only 100° temperature. Contrast this rec- 
ord, and the conditions of open space and quiet 
Jabor with the actual suffering of men who are 
engaged at the hardest of manual labor in a con- 
fined engine or fire-room, with an average tem- 
perature of say 150° and a maximum reaching 
900°. The only wonder is that they can endure 
it at all and live to tell the tale; and, in this con- 
nection, it may be said that a surgeon’s report 
has nothing to say of the men who part company 
with the ship after one cruise, physical wrecks, 
and leave no Official record behind them of their 
later illnesses or deaths. 

—>—__—_————__ 

An extraordinary state of affairs exists in the 
iron and steel trade. The steel billet pool, which 
was organized in April last, and raised the price 
of billets $3 to $5 per ton, remains intact as to its 
organization, but a single concern (the Bellaire 
Steel Co.) has withdrawn, and the market is an 
open one, with cutting of prices the rule. The 
nail trust collapsed a. few weeks ago, and the 
selling price of nails has dropped 50% as the re- 
sult. Thus far everything is in the consumer’s 
favor, and to encourage him still further to be- 
lieve that the era of low prices was at hand, a 
rumor has been going the rounds of the press to 
the effect that Mr. Rockefeller, the Standard Oil 
magnate, who owns some of the largest ore mines 
in the Lake Superior region, and also the new fleet 


of steel steam vessels for carrying ore on the” 


lakes, was about to build a great iron and steel 
works near Chicago, which would compete with 
the Carnegie works. This report has proved false, 
and, instead, it is now announced that an ar- 
rangement has been concluded between the Carne- 
gie Steel Co.and Mr. Rockefeller by which the steel 
company acquires control of several properties on 
the Mesaba range, the ore from which will be car- 
ried to Conneaut, on Lake Erie, by the Rockefeller 
steamers, and thence by Mr. Carnegie’s new rail- 
way line, the Pittsburg, Bessemer & Lake Erie, to 
the furnaces and steel works of the Carnegie com- 
pany at Bessemer, Duquesne and Homestead. The 
Carnegie Steel Co. some years ago acquired the 
control of the Frick Coke Co., whose plant was 
by far the largest in the Connellsville region. 
Hence it now has in its own control all the raw 
materials necessary for producing steel, and also 
all the transportation lines required for assem- 
bling them at its works. It has also by far the 
largest iron and steel manufacturing plant in the 


‘world, when its works at different places are 


taken together, and is reported to be building 16 
additional basic open-hearth steel furnaces, 
which will give it a total of 36 basic furnaces, in 
which it can utilize the product of mines below the 
Bessemer grade. The great reduction in the cost 
of transportation which will follow from the use 
of steam vessels of great tonnage on the lakes 


-and from the new railway with roadbed and roll- 


ing stock especially adapted for carrying ore, to- 
gether with its unequaled facilities for manufac- 
turing,-puts the Carnegie Steel Co. in a position 
where it will probably be able to produce steel in 
any shape, from billets to structural material, far 
cheaper than any other concern in the country, 
and either to undersell its competitors or to dic- 
tate terms to them concerning prices and “al- 
lotments.’”’ Whether it will use its power to put 
up or to put down prices is a matter which no one 
outside of the company may predict. 

: — eae 

We congratulate the English engineering jour- 
nals on the vigor on which they are attacking the 
schemes of those unscrupulous speculators who 
are taking advantage of the public interest in 
motor carriages to sell stock at ridiculous prices 
in “Horseless Carriage companies.” The whole- 
sale manner in which the class of men who a few 
years ago engineered the boom in worthless South 


ENGINEERING NEWS. 


African mining shares a now vooming motor 
carriage companies leads the London ‘Electri- 
cian” to suggest that the most appropriate name 
for the new vehicle is ‘“Promoter car.” 
Lik. ee 
THE DEVELOPMENT OF STRUCTURAL [RONWORK 
DESIGN. 


The construction of the exceptionally high build- 
ings with steel framework, which now form such a 
notable feature of the larger American cities, has 
led not only to the development of a new and 
large market for structural steel and iron work, 
but also to new problems in structural design. 
The introduction of this type of construction dates 
back only a few years. Previous to that time iron- 
work design had been limited mainly to bridges, 
roofs and the framework of factory or mill build- 
ings, none of which cases called for the solution of 
the problem of superimposed masses of material to 
form a high, narrow and rigid structure. 

We have from time to time published drawings 
of buildings of this class, with drawings also of the 
menibers and the details of construction, and any 
of our readers who have had occasion to study 
these critically must have been struck by the 
many peculiarities in design and the many new 
governing conditions under which the general and 
detail designs have had to be prepared. In bridge 
design the engineer is, as a rule, limited only by 
the required span and loads to be provided for, 
and has a free hand to design the structure and 
arrange the material according to his ideas of 
what will be most satisfactory. In structural de- 
sign for tall buildings, however, the engineer is 
limited by the general plan arbitrarily set for him 
by the architect. He must so plan his columns and 
braces as not to interfere with the arrangement of 
rooms, corridors, ete. This may involve a very un- 
symmetrical structure, and necessitate the use of 
heavy beams, girders or even trusses for the floor 
systems. In a building intended for ordinary office 
purposes, as are the majority of these tall struc- 
tures, this general column plan, when once laid 
out, is carried up through the whole height of the 


- structure, the architectural, or room plan, being 


practically identical on all the floors. If the struc- 
ture is intended for other purposes, however, it 
may be that variations in the room plans will 
necessitate breaking the continuity of the columns, 
and this, of course, will very considerably compli- 
cate the problem of the structural design of the 
building. A notable example of this is afforded by 
the new Astor Hotel, in New York City, which is 
illustrated on our inset sheet this week. This 
building will have 15 floors, and on some of the 
lower floors are a dining room, a ball room and a 
banqueting room, in which great areas are re- 
auired to be kept free from columns. The problem 
was, therefore, to devise some means for carrying 
the several tiers of floors above these open spaces, 
and for supporting the columns of these floors, 
and, at the same time, to provide the necessary 
rigidity of the structure. In the first two cases 
this has been done by the construction of great 
trusses, as described in detail elsewhere, while 
for the banquet room, where a clear space of 40 
ft. between columns was demanded, heavy box 
girders span this space and support the inter- 
mediate columns of the floors above. 

Another difficulty which is encountered is in so 
arranging the floor systems, connections, etc., as 
to avoid interference with the multiplicity otf 
passages required for flues, plumbing, electric 
wires, water pipes, etc., and in a large building 
this is no small matter. Then, again, it is neces- 
sary to provide a means of support and attach- 
ment for the masonry of the exterior walls, the 
weight of this masonry being usually carried by 
a string course of beams or girders at each floor, 
or at certain intervals. The wind bracing is an- 
other special feature in the design, and in many 
cases diagonal bracing cannot be introduced for 
this purpose, on account of its interference with 
eorridors, doorways, ete. In such cases a very suc- 
cessful solution of this particular problem has 
been effected by the use of arched portal bracing, 
which is, in fact, a modified and improved form of 
knee bracing, which latter is also sometimes used. 
In order to ensure absolute rigidity, and freedom 
from vibration of the floors, horizontal diagonal 
pracings of flat bars, riveted to the floor beams, is 
also sometimes employed. 
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The requirements for wide spacing of the col- 
umns may result in very exceptional loads upon 
certain columns. A column load of 3,000,000 Ibs. 
will be reached in the 80-story Park Row Building 
illustrated in our issue of October 8, and a load of 
5,000,000 lbs. is carried by one column in the Astor 
Hotel. It will be obvious that very massive con- 
struction is necessary to carry such enormous 
loads; in the latter case we have a mammoth col- 
umn built up with no less than 10 web plates, 4 
cover plates and 12 angles. The weight of this 
column is 46,980 lbs. in a length of 30 ft. 4 ins. 

Another difficulty met with in this hotel build- 
ing was that the arrangement of trusses and col- 
umns could not be harmonized. In one case the 
truss posts are practically inclined columns, con- 
necting the wider-spaced columns below with the 
closer-spaced columns above. In another case the 
outer ends of two great trusses could not be sup- 
ported by the wall or abutment columns; or by the 
intermediate columns and it was necessary to pro- 
vide a line of immense plate girders which spanned 
the intermediate columns and supported the 
trusses. While speaking of columns, reference may 
be made to one special feature calling for special 
design. Some of the columns in the Astor Hotel, 
which carry heavy loads, occurred in places where 
they would not be built into the walls or partitions, 
but would be isolated, and would be enclosed in 
shells, or cases, of polished stone, In order to avoid 
clumsiness in the appearance of the column as 
thus clothed, it became important to keep the 
actual metal column as small as possible, and this 
was effected by the use of column sections spe- 
cially designed for such locations. 

An examination of the drawings of such struc- 
tural work as we are here considering will show 
an immense number of cases were specialization 
in members, details and connections has been re- 
quired, all of which, of course, add greatly to the 
trouble of estimating, and the cost of construc- 
tion, to say nothing of the brain work involved in 
the solution of the innumerable problems, small 
and great, but all having an important bearing 
upon the technical success of the design and the 
expenditure involved in the building as a whole. 
These difficulties are probably appreciated not at 
all by the owner, and only to a limited extent by 
the architect (unless he is himself an engineer ex- 
perienced in structural work), and the designing 
engineer can expect but little credit for the suc- 
cessful results of his labors, since the work is all 
built in and enclosed as soon as erected, so that 
the casual observer never gives it a thought, and 
even if anyone were interested in it, it is hidden 
from examination. 

Few of those who occupy buildings of this class 
ever realize or think of the enormous amount of 
metal work involved in the construction. They 
notice and admire the high facade, the handsome 
stone pillars, the noble masonry and the expensive 
and beautiful interior ornamentation; but they 
see nothing of the great steel skeleton which 
forms the framework of the whole structure and 
of which the visible walls and interior finish are 
but the clothing and decoration. In the Astor 
Hotel the structural iron work will aggregate 
about 10,000 tons, as against about 60,000 tons 
for the completed structure (exclusive of the load), 
and its cost will be about one-tenth of the cost 
of the whole building. In the Park Row Building 
(for office purposes), the structural iron work will 
aggregate 9,000 tons, or nearly one-seventh of the 
total weight of the completed building, while its 
cost will be about one-fifth ($500,000 against 
$2,500,000) of that of the completed building, The 
cost of the steel construction is exclusive of eleva- 
tors, elevator enclosures, stairs, or any work of 
an ornamental character, while the cost of the 
building does not include that of the site. In a 
large warehouse building several stories high, re- 
cently erected on Broadway, the cost of the 
structural work amounts to one-fourth of that of 
the completed building. This difference in cost is, 
of course, due to the difference in the character of 
the ‘‘clothing”’ of the skeleton. In the Astor Hotel 
a maximum of elegance, profusion and cost will 
probably be reached, while in the warehouse 
building (with plain brick and fireproof clothing 
and little architectural treatment) the proportion 
of cost will approximate to the minimum. The 
office building forms a mean between these ex- 
tremes, having a handsome and expensive finish, 
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but much less costly decoration than ‘will be found 
in the magnificent hotel. In ordinary types of 
buildings it has often been the practice to estimate 
a cost per cubic foot of the entire structure for 
different kinds of buildings. While this method 
has probably little application to such special 
structures we have been considering, it may be 
of interest to note that the cost of office buildings 
of this type figures out at from 20 to 25 ets. per 
Gun tt 


LETTERS TO THE EDITOR. 


Wanted, a Test for Tin-Plate. 


Sir: There is a well-founded belief that tin-plate is not so 
good as it used to be, the reason provably being that in 
modern methods of making it the coating of tin which 
is put on the iron or steel is carefully brushed off except 
just enough to make a bare coating without appreciable 
thickness, while in former times most of the tin which 
‘stuck to the iron when it came from the melting pot 
was allowed to stay on. Tin-plate as now made consists 
of two things, a sheet of low-priced steel and a coating 
of high-priced tin. The object of the maker is to sell for 
so much a pound as much steel and as little tin as pos- 
sible. The object of the buyer is generally to buy a tin 
at the market price which will last the longest without 
having holes rust through it. If he builds a house the 
architect specifies the best X Y Z’s I. C. charcoal tin, but 
how can he know that the tin he receives is the best or 
is even of a fairly good quality? Can any of your 
readers give me a standard of quality of tin-plate for 
roofing and other purposes, and a method of testing to 
determine quality? I have a rough idea of a kind of test 
which might be applied, but before it could be adopted a 
little chemical research would be needed to establish the 
details. It is to take a piece of plate, say 2% ins. square, 
and by bending the edges %4-in. wide at right angles, to 
form a small tray 2 ins. square and 4-in. deep. Put in this 
tray a measured quantity of nitric acid of a certain dilu- 
tion and note the time it takes to eat a hole through the 
tray. The chemical research needed would be to procure 
samples of as many different brands and quantities of tin- 
plate as possible, to expose. small samples of each to a 
number of different corrosive influences, such as salt and 
water, sea air, distilled water, rain water, dilute 
acids, etc., and to determine from the results what was 
the endurance of each under the different circumstances, 
which samples should be called respectively good, medium 
and poor, and then to determine just what kind of test 
could be conveniently applied to any specimen which 
would infallibly prove whether it should be placed in the 
good, medium, or poor class. Tester. 

New York, Dec. 21, 1896. 


Sewage Filtration at Meriden, Conn. 


Sir: In the Engineering News of July 18, 1895, a his- 
tory of the Meriden sewage disposal ground, from the 
time investigations for the system were commenced up to 
that date, was given. Thinking you may like to continue 
the history up to the present time I send you the fol- 
lowing facts: The ten new filtration beds referred to in 
your article were completed about Dec. 15, 1895, at a cost 
of $9,488. Since that date the sewage has been confined 
entirely to the beds, as the filtration system appeared to 
give better satisfaction to the general public than did the 
irrigation area. 

The sewage is allowed to run on a bed 24 hours at a 
time, and the beds are thoroughly cleaned before being 
used again. The inlets to all the beds have been pro- 
vided with wire screens, which are placed about 20 ft. 
from the inlet pipe. These screens stop most of the 
paper and solid matter, and greatly facilitate cleaning the 
beds. 

The solid material removed from the beds is com- 
posted and covered with sand, so that we have no trouble 
from odor. 

Up to within the last few months two of the large 
beds were used at a time; since that date two of the large 
beds and one of the small ones have usually been used 
together. The beds were graded level, and with the six 
inlets at no time has sufficient water accumulated to 
cover the entire bed, and no water has appeared at the 
underdrains at any time. As was stated in your article, 
no underdrains were laid in the new beds. Under the 
treatment described above, the beds are working as well 
to-day as they were a year ago, and have not given us 
the slightest trouble. The following letter accompanied 
Dr. Herbert E. Smith’s report on the beds: 

Yale Medical School, New Haven, Conn., 
Nov. 9, 1896. 
Mr. E. B. Moss, City Engineer, Meriden, Conn. 

My dear Sir: Enclosed I send a statement of the results 
of my examination of the samples of water. I included 
in the series the examination of the sample sent me by 
Mr. Schleiter and taken the day before we took our sam- 


ples. I found out from him exactly where he took the 
specimen, and find that it is another of the outbreaks of 


the effluent from the bed, and it seems to me that it adds 
strength to the case to include that analysis. 

The analysis of Nos. 2 and 8 show conclusively that 
the purification effected at the beds is remarkably good, 
the organic matter being reduced to a point very close to 
that which we find in the best spring waters. That 
the water coming out at the bottom of the ledge is chiefly 
the effluent from the beds is seen in a study of the 
amount of chlorine. The average of the composite sam- 
ples of the Meriden sewage gives 46.3 parts of chlorine 
per 1,000,000. Assuming this average as about the 
amount of chlorine in the sewage, it is easy to calculate 
that the effluent which contains about 33.5 parts must 
consist of about three-fourths sewage; of course there is 
some ground water coming from rain in these springs. 

The examination, then, is very satisfactory in showing 
that the effluent is chiefly composed of the sewage water 
and that it is highly purified. The results from No. 4, 
which is the sample taken from the small stream just be- 
fore it enters the river, seems to show that the bulk of 
that water comes from the sewage beds after purification. 
It would be interesting to have that flow measured with 
a view of ascertaining how much of the purified sewage 
is accounted for at that point. Comparing the two sam- 
ples from the Quinnipiac River, it is seen at once that 
the addition of the purified sewage does not in any way 
increase the objectionable contamination in the stream, 
but on the contrary it slightly improves the water, as far 
as its organic contents goes, adding nothing to it except 
the mineral matter, which of course is not objectionable. 

The samples from the little stream flowing into the 
Quinnipiac above the filter beds gave only 3.8 parts of 
chlorine per 1,000,000, showing conclusively that none 
of the sewage effluent shows in that direction. I think 


the examination must be accepted as satisfactorily prov- - 


ing that the discharge of the water from the filter beds 
is not a source of contamination to the river, and that 
also the beds are working in a very efficient manner. 
If there are any points concerning the examination which 
requires further explanation from me I shall be pleased 
to hear from you. Very truly yours, 
Herbert E. Smith. 

The effluent referred to in Dr. Smith’s report comes out 
of the ground 21 ft. lower than the grade of the lowest 
bed. The following will give you some idea of the amount 
of sewage disposed of: May 23, 1895, 9 a. m., 68,460 
gallons per hour; Oct. 31, 1895, Friday, at 2 p. m., 
99,276 gallons per hour; July 20, 1896, at 4 p. m., Mon- 
day, 70,988 gallons per hour; Oct. 15, 1896, Thursday, at 
2p. m., 81,360 gallons per hour. 


It was planned to keep all surface water out of the . 


sewers, but the difference between the amount. of sewage 
in dry and wet weather shows conclusively that a large 
amount of ground water finds it way into the pipes. 
Nearly all the factories and large blocks in the city have 
been connected. Five men and a one-horse dump cart are 
constantly employed at the disposal area. 
Yours truly, 
E. B. Moss, City Engineer. 
Meriden, Conn., Dec. 7, 1896. 
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NOTES OF A TRANSCONTINENTAL TRIP. 
Vi. 
San Francisco to Portland; Southern, Pacific Ry. 


In going from San Francisco to Portland the 
railway crosses the Siskiyou Mountains. At Chico, 
186 miles from San Francisco, the railway is at an 
elevation of only 198 ft. above sea level. From 
thence there is an almost continuous up-grade 
to Siskiyou, where an elevation of 4,130 ft. is at- 
tained, 414 miles from San Francisco. From Sis- 
kiyou the grade falls to 1,898 ft. at Ashland, Ore., 
17 miles further, and continues to fall all the way 
to Portland, which is only 58 ft. above sea level. 
The total distance is 772 miles, and the time oc- 
cupied by the trip is 87 hours 10 minutes. The 
steepest part of the grade going north is from Red 
Bluff to Sissons, 113 miles, in which distance the 
line rises 3,245 ft. The line follows the valley of 
the Sacramento River on the south side of the 
range, crossing the river 18 times in 80 miles, and 
passing through about twelve tunnels through 
the rocky spurs, while there are numerous loops 
giving the necessary development to keep within 
the permissible rate of grade. In one place, near 
McCloud, the line has a course of five miles to 
gain an advance of half a mile, but ascending 
hearly 600 ft. in this distance. All trains stop at 
Soda Springs to allow passengers to get out and 
taste the natural soda water which springs up 
here. 

The line presents some very interesting engi- 
neering features in crossing the Siskiyou range, 
and affords some wonderful views of mountain 
scenery. At Ashland, at the foot of the eastern 
slope, the last spike of this part of the Southern 
Pacific Ry. was driven by Mr. Charles Crocker, 
on Dec. 17, 1887. From here the line follows the 
Rogue River valley, taking nearly every curve 
and turn of the river, the railway being for a 
great part of its length on an embankment right 
at the side of the river or benched out of the side- 
hill slopes. : 

The Oregon division of the Southern Pacific Ry. 
was completed in 1887, connecting with the Ore- 


gon & California Ry. to form a through route 


to Portland. On the first part of the line the 


track is fairly good and easy riding, though it is — 


laid with rather light rails and the square sus- 
pended joints are spliced by 18-in. angle bars in- 


side the rails and 18-in. fish-plates outside. There — 


are four bolts, 4% ins., c. to c., with nuts on the 
outside. Square sawed ties are used, the joint ties 
being placed quite close together. The ballast is 


largely of broken stone, shaped to the section usu- 4 
ally employed for gravel, and neatly dressed to — 


slope, the toes being lined up with larger stones. 
In some places, however, the joints are notably 


defective, and even in the heavy Pullman cars, ~ 


with their easy springs, the sharp, sudden shocks 
are felt, which are an indication of particularly 


bad joints. The superelevation of the track seems s 


to be too high, at least for the speed of the north- 
bound trains. It is interesting to note the great 
extent to which the Southern Pacific Ry. is using 
tie-plates. On the Atlantic system it uses 82 
plates to a rail (or on every tie) in renewing rails; 
while on the Pacific system, with fir ties and 
broken joints, the plates are used on all joint or 
shoulder ties. In applying the plates, the ties are 
turned upside down instead of having seats for 
the plates adzed out of the worn face of the tie. 

All bridges and openings are numbered from the 
mile posts, as “501 A,” ete. Iron guard rails are 
used on trestles, placed about 8 ins. inside the 
track rails, and they are extended about 200 ft. 
on the approaches, being brought to a point at 
the end. Some of the trestles have the mudsills 
laid in sheathed trenches, open to the air and to 
inspection; while some of the large wooden 
bridges are having the piers and trusses sheathed 
with planking. There is practically no longitud- 
inal diagonal bracing on the trestles of the South- 
ern Pacific Ry., all reliance for longitudinal rig- 
idity being placed upon the track stringers and 
the stringers or waling pieces at panel heights, 
There are several tunnels on this route, most of 
them having a timber lining. On the Shasta 
division wood burning engines are used, and it was 
curious to see the immense balloon smokestacks 


and the cord wood piled high up on the tenders. © 


Wood fuel is used only on this division and the 
lines in Oregon. The diamond stack is not used, 
as all wood burning engines have balloon stacks, 
and on coal burning divisions the engines have 
straight cast-iron stacks and extension smoke- 
boxes. The Oregon Express, a train of nine to 
ten cars, is hauled over the heavy grades of the 
Shasta division by two powerful ten-wheel engines 
built at the shops of the Southern Pacific Ry. at 
Sacramento, Cal. 

A noticeable feature of these locomotives was a 
peculiar valve gear, which is shown on the ac- 
companying cut, Fig. 1. This is known among 
the enginemen as the “monkey gear,” and was 
designed by Mr. A. J. Stevens, formerly General 
Master Mechanic of this road. There are about 60 


engines equipped with the gear, but it is not being — 


applied to any other engines. While it was un- 
doubtedly a step in the right direction for fuel 
saving, the valve is very severe on the running 
parts of the locomotive, owing to the very rapid 
admission of steam to the cylinders. The effect 
of this is to very soon pound cut the driving boxes, 
resulting in heavy maintenance expenses. A report 
on this valve, by Mr. H. J. Small, Sunerintend- 
ent of Motive Power, is given in the Proceedings 
of the American Master Mechanics’ Association 
for 1890. It will be seen that there are two sep- 
arate balanced slide valves to each cylinder, the 
stem of the rear valve A passing through the 


hollow stem of the forward valve B. The stems — 


are operated respectively by the valve rods CG 
and D. The valves are driven by a return crank 
E on the main driving crank-pin. This return 
crank is set at 90° with the main crank, and from 
it extends the rod F to the arm G, by which 


motion is imparted to the link H which has a 


curved slot in which works the slide-block. The 
position of this slide-block is regulated from sthe 
reach-rod by the vertical arm J, the curved arm 
K, and the lifting link, L. To the slide-block is 
attached the radius rod M, the opposite end of 
which is connected to the vertical lever N. The 
upper end of this lever has arms to which are at- 
tached the valve rods C and D, while the lower 
end is connected by the rod O to the crosshead P, 
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The lever is supported by the link Q. The cost 
of this gear is about 25% greater than that of the 
ordinary gear, and the cost for maintenance and 
repairs is also considerably higher, apart from the 
increase in cost for the general maintenance and 
repair of the engine. In a comparison of eight 
ten-wheel engines (cylinders 18 x 30 ins.), fitted 
with the Stevens gear, and eight ten-wheel en- 
gines (18 x 24 ins.), with the ordinary link motion, 
the former showed a decrease of 18% in fuel con- 
sumption and an increase of 41% in cost of re- 
pairs. The engines with the Stevens gear made 
33.93 miles per ton of coal, as against 27.92 miles 
by the other engines. At 23 cts. per engine-mile 
for fuel, the former engines showed a gain of 
414 cts. per mile; while at 6 cts. per mile for en- 
gine repairs the latter showed a gain of 2.46 cts., 
leaving a final gain of 1.68 cts. per mile run in 
favor of the Stevens gear. 


Portland, Ore. 


This city is one of the largest and busiest of the 
Pacific northwest, and has a population of about 
82,000. It is situated on the west bank of the 


_ © Line of Borer 


ft. long, which tapers from 60 ins. to 42 ins. in 
diameter, the latter being that of the discharge 
pipe. From this chamber extends a riveted steel 
discharge main, 42, 35 and 33 ins. diameter, 24 
miles long, ending in the Mt. Tabor reservoir on 
the east side of the Willamette River. From this 
reservoir a 32-in. main leads to the upper of-the 
two City Park reservoirs on the wet side of the 
river, crossing the river by a 28-in. submerged pipe 
2,006 ft. long. This was laid in lengths of about 17 
ft. by means of a curved apron behind the pipe- 
laying boat or scow. The Wolff & Zwicker Iron 
Works (which are briefly described below) made 
the steel pipe and the Oregon Iron & Steel 
Co. made the cast-iron pipe. A plan and pro- 
file of the pipe line are given in Fig. 2, 
and the following tabular statement of the 
bends was taken from a paper on “Flow of 
Water in Wrought and Cast-Iron Pipes from 28 
to 42 ins. Diameter,’ by Mr. Isaac W. Smith, M. 
Am. Soe. C. E., which was presented at the San 
Francisco convention of the American Society of 
Civil Engineers in June. Mr. Smith is Chief En- 
gineer and General Superintendent of the Water- 
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Monolithic concrete is used for the head gate- 
house of the upper reservoir, for part of the reser- 
voir wall, ete. It is finished off and pointed to 
resemble masonry, and gives a very good-looking 
rock-faced surface. The Mt. Tabor reservoir has 
a fountain with a 5-in. nozzle discharging a stream 
of water to a height of 125 ft. 

There are several cable and electric railways, 
and in some cases electric traction has superseded 
cable traction. The Portland Traction Co. has a 
cable line with a grade of 214%4% on a viaduct 
of considerable length. The cars on this particu- 
lar line have track brakes with wooden blocks, 
a slot-wedge brake, and independent wheel brakes 
on the front and back trucks. Turntables are 
used for turning cars at some of the terminals, 
but they are considered objectionable on account 
of the cost of repair and the time occupied in 
turning the cars. Watering cars are run on the 
electric lines, resembling large double-truck cars, 
but without windows. The East Side Ry. has 
some of the Lovejoy convertible summer and win- 
ter cars, the sides of which are formed of panels 
hinged at the eaves line, these panels being folded 
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PIG. 1.-STEVENS VALVE GEAR AND DUPLEX VALVES ; SOUTHERN PACIFIC RY. 


Willamette River, about 12 miles south of its 


junction with the great Columbia River, and is 
115 miles from the ocean, having good terminals 
and navigation facilities for river and ocean 
steamers. The city is about 53 ft. above sea level. 
It is an important railway center, the Southern 
Pacific and Northern Pacific railways meet here, 
and the Union Pacific Ry. has an entrance over 
the line of the Oregon Railway & Navigation Co. 
(formerly a part of the U. P. Ry. system) which 
follows the course of the Columbia River. A rail- 
way is now being built to connect Portland with 
Astoria, at the mouth of the Columbia River, a 
“distance of about 110 miles. The contractors are 
Honeyman, De Hart & Glenn, and their contract 
calls for the completion of the road by May, 
897. At the mouth of the Columbia River are 
the celebrated pile and rock Columbia River jet- 
ties (now practically completed), while up the 
Tiver (above the Willamette) are the Cascade 
locks (also practically completed) and the site of 
the Dalles ship railway, which is to give a through 
Toute for river navigation. The U. S. Engineer 
Office, at Portland, is now at work on the draw- 
ings for this ship railway or boat railway, and 
land is being secured for the right of way. 
There is a good system of water-works, supplied 
by an excellent quality of water from Bull Run 
River. The headworks consist of a canal 400 ft. 
long, terminating in a funnel-shaped chamber 9 


Works, and Mr. D. D. Clark, M. Am. Soc. C. E., 
is Principal Assistant Engineer. 


28-in. 32-in. 33-in: 35-in. 42-in. 
Length of pipe, ft.....2,006 31,073 34,345 41,034 652,915 


Total number of bends 2 17 85 141 225 
Total degs. curvature. 21° 800° 404° 782° 1,9138° 
Ave. curvature pr mile Cee 14° 62° LOT AOLS 
Extra joints, per mile 

for bendy s vireeners 11 29 42 


Maximum radius, ... 11 i 38 38 38 
Minimum radius ..... 11 11 14 38 14 


The two reservoirs in City Park are not now 
used for storage, partly on account of the trouble 
with the creeping of the asphalt lining, and partly 
on account of some fears for the stability of the 
ground upon which the reservoirs are built. This 
matter is now the subject of investigation.* At 
present, the water from the pipe line flows over 
a weir and through screens into a vertical cylin- 
drical distributing tank, whence it flows to the 
gate-house of the lower reservoir. A similar ar- 
rangement is provided at the other reservoirs, the 
water flowing from the distributing tank to the 
mains. The flow from the upper to the lower 
reservoir, with a head of 62 ft., drives Pelton water 
wheels which operate two Fraser & Chalmers 
pumps of 500,000 and 1,000,000 gallons capacity, 
these supplying the high-service system at an ele- 
vation of 600 to 650 ft. above the reservoir level. 


*The reservoirs and the evidences of movement have 
been described in Engineering News, Jan. 10, 1895, Feb. 
7 and 21, 1895, and June 11, 1896. 


up against the inside of the roof during the sum- 
mer. On the cable line of the Portland Traction 
Co. the yokes are 4 ft. 6 ins. apart, and for rail 
joints coming between the yokes, a special joint 
with a support formed by a piece of reversed rail 
4 ft. long, has been designed by the general mana- 
ger, Mr. F. I. Fuller, M. Am. Soc. C. E. 

There is no official with the title of City Engi- 
neer, but the Superintendent of Streets (Mr. 
Chase) is practically the city engineer, being in 
charge of the design and construction of streets, 
sewers and general municipal work. He is elected 
by popular vote, as is also the City Surveyor, 
who is practically a subordinate of the Superin- 
tendent of Streets. 

On Fourth St. a wood pavement has recently 
been laid on a 6-in. concrete foundation, with 
concrete curb. The blocks are 444 x 3% x 8 ins., 
made from fir stumps, laid close together on a 1- 
in. bed of gray sand, and grouted with pitch. 
There are 8-in. planks laid longitudinally between 
and outside the rails, upon these being laid cross- 
planks beveled at the ends to form a flangeway. 
The track is laid with T-rails, having square joints, 
spliced with four bolts, the longitudinal timbers 
being notched or boxed out to allow of access to 
the nuts. Honeyman, De Hart & Co., of Port- 
land, are the contractors. Some streets are paved 
with transverse timbers 6 x 6 ins. or 5 x 5 ins., 
resting on mudsills; such a pavement will last 


about seven years, and with traffic that will wear 
it out in that time it is cheaper than brick, as- 
phalt, etc. Square sticks are used, so that they 
can be laid with the grain edge up, in which po- 
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courses are then pressed together with hydraulic 
presses and carried forward by the trolleys to 
the round-seam riveting machines. After being 
riveted they are calked with pneumatic calking 
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FIG. 2.—PLAN AND PROFILE OF THE BULL RUN PIPE LINE FOR THE WATER SUPPLY OF PORTLAND, ORE. 


sition they give much better wear. California 
bituminous rock has been tried, but it does not 
give good service, even on concrete or macadam 
foundation. The material wears in holes, and it is 
to be stripped off the concrete and Trinidad as- 
phalt laid in its place. 


The city has a garbage crematory, which was 
built by a local firm. It works well, destroying 
even carcasses of horses satisfactorily, but repairs 
are required frequently. This furnace was de- 
scribed in Engineering News of Aug. 20, 1896, and 
there is talk now of replacing it with an Engle 
furnace. 


About twelve miles south from Portland is the 
town of Oregon City (reached by an electric rail- 
way), at which place the power of the falls of 
the Willamette River, with a head of 40 ft., is 
utilized by a water-power plant generating elec- 
tricity which is transmitted to Portland and used 
for railway, lighting and power purposes. The 
power house is to be built in sections, and the part 
thus far completed is equipped with three pair of 
Victor turbines, a 42-in. and a 60-in. turbine to 
each pair for high and low-water service. The 
vertical shafts of the turbines drive three 600 
HP. generators, the armatures of which (7 ft. 
diameter and 2 ft. high) revolve in a horizontal 
plane. The oil bearings on the vertical shafts are 
filled with oil at 175 Ibs. pressure. A large amount 
of machinery is on hand for extensions to the 
plant, and contracts are to be let for the concrete 
superstructure of the new part of the building 
and for new cribwork along the boat canal which 
passes the falls. This plant is similar to that at 
Niagara Falls, and antedates the latter, but while 
at Oregon City the armatures of the generators 
revolve, at Niagara Falls the fields revolve. The 
plant was put in by the Portland General Electric 
Co., of which Mr. Sullivan is the engineer, and 
was described in Engineering News of Oct. 10, 
1898. 


Portland has a very fine union station of recent 
construction, but there is no trainshed, though it 
is said that one is to be built when times are bet- 
ter. The station was built by the Portland Ter- 
minal Co., of which Mr. EH. Lyons is Manager. 

The Wolff & Zwicker Iron Works, of Portland, 
have a very complete plant for the manufacture 
of riveted ‘steel pipe. The special tools for this 
work include two automatic feed punch ma- 
chines, capable of handling 60 tons of material 
per day. From the punches, the plates are lifted 
and carried by a hydraulic crane to the vertical 
rollers. After being rolled, the pipe is bolted and 
rounded up, and the longitudinal seams are riveted 
by bull riveting machines, of which there are 
eight, all operated by hydraulic power. The 


tools, and then rolled to dipping tanks to be coated 
with asphaltum. Their largest contract was the 
pipe for the Bull Run water supply for the city 
of Portland, of which there were 24 miles, from 
33 to 42 ins. diameter, and made from plate from 
No.6 gageto 34-in.in thick- 
ness. They have, however, 
manufactured within the 
past four years, over 65 
miles of pipe of all diame- 
ters and gages for mining 
and water-works purposes. 
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ists, etc., the train has, on three days in the we 
a free colonist sleeping car, the arrangement 0: 
which is similar to that of the other cars, but. 
having a very much plainer finish, with no up- 
holstering or bedding, these materials being sup- 
plied by the passengers, who can purchase them > 
at the principal railway stations. A second-class 
sleeping car is frequently engaged for a tourist o _ 
prospecting party, and the car porters find this 
service more remunerative in the way of “tips? ; 
than the more aristocratic first-class car with its 
more exclusive passengers. ’ F 

At Kalama the railway reaches the great Co 
lumbia River, and here the train is run onto an 
large steam transfer boat and ferried across the 4 
river. . - 
.This boat resembles the larger steamer of the 
Southern Pacific Ry., described in Engineeri 
News, Nov. 5, 1896. The length of the trip is 1. 
miles, and the boat has a speed of twelve miles 
per hour. The total time occupied, from stop to 
start of train at the landing stages, is about 30 
minutes, The boat was put in service in August, — 
1884, and has been running regularly ever since 
without an accident. There are three tracks, — 
united at each end of the boat, to connect with the _ 
single track on the landing stage apron, and these 
tracks can accomodate 27 freight cars (38 ft. long). 
15 Pullman cars or 18 ordinary cars. The boa 
was built by the Harlan & Hollingsworth Co., 
of Wilmington, Del., in 1888, and Capt. J. A, 
Gore, who is now in charge, states that it was sent _ 
round Cape Horn in sections on the “Tillie Star- _ 
buck,” being put together by Smith Bros. & Wat- 
son, of Portland. It was originally named the 
“Kalama,” but this was changed to the “Tacoma” 
before the boat was put in service. For the par- 
ticulars as to this interesting vessel I am indebted 
to Mr. Charles S. Fee, General Passenger Agent; — 
Mr. Joseph McCabe, Division Superin- — 
tendent, and Capt. J. A. Gore, who — 
is in charge of the vessel; and also — 
to the Harlan & Hollingsworth Co. There — 
are two horizontal jet-condensing en- 
gines, each having a cylinder 36 x 108 
ins. The Sickles valve gear is used, — 


Portland to Tacoma and 
Seattle. 


with half-stroke poppet valves. Steam 
is supplied by two boilers of the loco-— 
motive type, having an aggregate heat- 


At 5 p. m..I went from 
Portland northward by the 


ing surface of 3,210 sq. ft., and a grate — 


through transcontinental 


area of 100 sq. ft. The boiler pressure 


train of the Northern Pa- 
cific R. R., which is a solid 
train for the entire run of 
2,056 miles between Port- 


is 65 lbs. There is a single rudder at each * 


land, Ore., and St. Paul, 


Minn. The train was 
hauled by a fine Baldwin [4 S 
ten-wheel engine (187,980 fy 
lbs., with tender) and was 
made. up as follows: Mail 
car, baggage car, express 
car (60,666 lbs. each), col- 
onist sleeping car (63,650 
lbs.), two day cars (64,900 
lbs.), dining car (90,110 
Ibs.), and sleeping car (98,- 
310 Ibs.), or eight cars in 
all (weighing 564,168 lbs). 
In connection with the re- 
marks on dining-car ‘ser- 
vice, in the first part of 
these ‘‘Notes’”’ (Engineering 
News, Sept. 8) it may be 
stated that the Northern biexo% ‘ 
Pacific R. R. follows the 
practice of running through 
dining cars on all. its 
transcontinental trains, an arrangement which 
conduces largely to the comfort of passengers, 
ensuring them against the unpleasant delays in 
getting meals due to trains being late or detained. 
The sleeping-car service on this line is also worthy 
of note in that three classes of cars are run. Or- 
dinary sleeping cars are available only for per- 
sons holding first-class or “regular” tickets, but 
this road also runs Pullman “tourist” sleepers for 
the use of holders of second-class or cheap-rate 
tickets, these cars being fully as comfortable as 
and but little plainer than the ordinary sleeping 
cars, while a uniformed porter looks after the 
comfort of the passengers. For the use of colon- 
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DESIGN FOR A COMBINED SURFACE 
SYSTEM WITH ELECTRIC TRACTION RY. W.1I. AIIS, C. E. 


“2 @ 4:2 @. Or 


LG.2$ -0' ie he ee Giant G, toe 
AND EXPRESS SUBWAY RAPID TRANSIT — 


end, and the steering gear is operated by hand. i ‘ 
The general dimensions are as follows: i 


Length Of deck .8.. cies oP UON, Metals Hh eee 340 ft 
Length between .perpendiculars .....-...0...s.ee"s 300 = 
Beam Of HULL sc ciecinve a ere vie. ssn. oe tila er elatereaeis een Aa 
Width. of deck-over guards 272. 2) gnc. oe soiree eee 76 
Depth: of shull;:-below. deck... ii .. seen ee ee 13 ft. 6 ins. 
Height of superstructure, above deck............ ft 
Draft, ‘Mght 2952 iwi sc ac fh eetelee eee tee een enn % 
Draft, loaded 6.2. diese hice 0. KO le che Ee eee 9 
Moh abakel=depureaORi ws SOME COMO Om Cp ocd ac 1,362 gross tons. 
Engine eylnders’ cf scccies oe oe cies cena ee ane 36 x 108 ins 
Boilers, numbers ects) es wicks cared | crea ee ee 2 
Boilers, capacity of each boiler ..............-- 
Heating surface of each boiler.............. A 

Grate (area of seach botler..cici ohisieee eee 

Boiler PRESSUTE warsssHaials 6:2 6G, elev a tepeel ae 
Wheels, diameter 21 ico. cece, oa temie (nie eit eee 
Wheels, hwidthr tse elation oe LR, ce ee 
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| PROPOSED PLAN FOR RAPID TRANSIT SERVICE IN 
: CITY STREETS. ; 


We illustrate in the accompanying cut a pro- 
posal for a system of rapid transit in city streets 
which has been submitted to us by Mr. Walton I. 
Aims, C. E., of 35 Broadway, New York city. 
It consists of a double-track tunnel just beneath 
the street surface, and with the track centers 


¥ 


cellently adapted, as it effects the combination of 

local and express service on parallel tracks, which 

we believe is the only satisfactory solution of the 

rapid transit problem in large cities. 
rt Be 


A LARGE DIRECT-DRIVEN CENTRIFUGAL PUMP. 


We illustrate herewith a centrifugal sewage 
pump designed and built for the city of Norfolk, 


f FIG. 1.—CENTRIFUGAL SEWAGE PUMPING ENGINE AT NORFOLK, VA. 
bi Designed and Built by the Morris Machine Works, Baldwinsville, N. Y. 
+ 


directly below the centers of surface tracks in the 
street above. The plan is to operate express trains 
upon the tunnel tracks and utilize the surface cars 
to conduct the local or short distance traffic and to 
-earry passengers to the express stations. Both 
lines would be operated by electric traction, the 
surface cars taking current through a slot from 
conductors which would be readily accessible from 
the tunnel below. The conduit for the conductors, 
it will be seen, would open directly into the tunnel 
and all difficulties with respect to drainage would 
be obviated. The slot in the conduit, Mr. Aims 
thinks, would furnish ventilation for the tunnel. 
In places where this construction was ,impractic- 
able on account of local conditions, the subways 
could be depressed, passing into circular shield 
tunnels (if in soft ground), and even passing one 
— top of the other, if necessary, as at some places 
in the London subways. 
_ Mr. Aims suggests that the construction which 
he has designed would be a better solution of the 
rapid transit problem in New York city than the 
four-track subway which is the plan that has been 
adopted. In this matter we are unable to agree 
With him. As a practical question, the city could 
“not annul the franchises of the companies which 
already operate railways on the surface of the 
‘Streets, and it is evident that the same corpora- 
tion should own and operate both the surface and 
tunnel tracks to make Mr. Aims’ plan a success. 
Again as a purely engineering question, the dis- 
tances to be overcome by rapid transit lines in 
New York city are so great and the streets are 
SO crowded that to rely on surface cars to carry 
passengers to the express stations of a rapid tran- 
sit system would rob the express service of a large 
part of its efficiency. But for cities where the 
distances to be overcome are less than in New 
York, but still great enough to demand rapid tran- 
sit, the plan of Mr. Aims seems to be ex- 


Va., by the Morris Machine Works, Baldwinsville, 
N. Y. The pump has 20-in. suction and 18-in. dis- 
charge, the latter connected to a 20-in. piping. The 
actual head worked against is 26 ft., but when 
the pump is driven to its maximum capacity, 
discharging about 9,000 gallons of water per min- 
ute and forcing it through the discharge pipe, 
which is 1,600 ft. long, the total head pumped 


moderately low. The engine, which has 14 and 
28-in. cylinders by 18-in. stroke, will, therefore, 
under average work only run at a speed of from 
120 to 140 revolutions per minute and its maxi- 
mum speed is 180 revolutions per minute. The 
sewage and drainage from the city flows into a 


well from which the pump takes its supply, 
discharging it in the river. The side and 
sectional views, Fig. 2, show the construc- 
tion of the pump. The runner is made 
completely of bronze, so as to withstand 
the corroding action of sewage and _ the 


gases contained therein. The pump shaft is made 
of steel covered with bronze where it passes 
through the stuffing box into the pump. In order 
to keep the sewage from working back into the 
stuffing box a fresh water injection is arranged 
which is continually forcing a stream of water 
through the bearing into the pump, thereby pre- 
venting sewage water from working in. 

The vanes on the runner are made rather wide 
apart so as to pass through pieces of wood, rags 
or other solid matter that may be pumped with 
the sewage. The high-pressure cylinder on the 
engine is fitted with a Meyer adjustable cut-off 
so that the steam consumption can be regulated 
according to the amount of work the pump is 
doing. 

The 


engine is throughout very substantially 


‘built; the crank shaft is made of steel, counter- 


balanced; connecting rods are of the forked type, 
also made of steel; as are also the cross-head, 
piston rods and valve motion. About a year and 
a half ago a machine similar in general design to 
the one here illustrated was furnished for the city 
of Norfolk, which has, since it was put in, been 
running almost day and night, giving the best of 
satisfaction. It can be depended upon, in case the 
quantity of sewage is small, to werk successfully 
handling a small amount of it,or can be speeded up 
until without difficulty it takes care of all the sew- 
age which flows into the receiving well. The 
engine here illustrated is run condensing, ex- 
hausting into a jet condenser. 

We are indebted to the builders of the pump 
and engine for the photographs and drawing from 
which our illustrations are prepared. 
+. EE ____—_—__ 


ALUMINUM BRONZE SEAMLESS TUBING.* 


By Leonard Waldo, M. Am. Soe. M. E.** 


The so-called alloys of copper and aluminum must be 
considered as radically different from the various metal- 
lic mixtures of copper, zinc, tin, nickel, manganese, and 
lead which have made the bulk of the copper alloys of 
commerce. There are, as is well enough known, certain 
chemical compounds among these last-mentioned alloys. 
In the aluminum bronzes or aluminides of copper there 
is no commercial method of separating the two constit- 
uents. 


sot 


The 


results of the chemical + > o€ aluminum and 


Elevation. 


against is equivalent to about 5 ft. Inasmuch as 
this pumping outfit will often be required to run 
night and day, it was thought advisable in de- 
signing the machine to make the pump runner of 
large diameter so as to keep the engine speed 
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Vertical Section. 
FIG. 2._CENTRIFUGAL PUMP BUILT BY THE MORRIS MACHINE WORKS, BALDWINSVILLE, N. Y. 


copper is the strongest of the copper compounds or al- 
loys. Wire is readily drawn from it with a tensile 
strength of 180,000 Ibs. per sq. in. 


*Abstract of a paper presented at the New York meet- 
ing of the American Society of Mechanical Engineers. 
**Secy. Waldo. Foundry Co., Bridgeport, Ct. 
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But there are points in which aluminum bronze seems 
mechanically superior to any steel. It cannot, at pres- 
ent, be tempered, but it does not seem to show any 
change in the nature of crystallization under stress or 
shock. Thin, soft ribbon may be indefinitely coiled and 
uncoiled or run over rollers. A bar may be struck in- 
definitely upon one end. A rifle firing-pin was struck 
over 120,000 blows without apparently changing its mole- 
cular condition. It can be made of all degrees of hard- 
ness, and its strength and percentage elongation varied 
from 40,000 to 100,000 Ibs. per sq. in., and from 70% to 
1% in 10-in. bars. As an illustration of this combina- 
tion of strength with ductility, I cite the fact that 
aluminum-bronze cartridges made for the new small- 
caliber low-trajectory rifle were fired for more than 90 
consecutive rounds, charged with smokeless powder, at 
the Frankford Arsenal, for a firing test. Added to these 
mechanical values are the chemical resistance to cor- 
rosive influences, and the small electric potential of the 
combined aluminum and copper. The non-corrosiveness 
is only excelled by that of the noble metals; and the 
low, almost zero, electric potential of the aluminum 
bronze gives it a value in structural engineering which 
peculiarly fits it for acid industrial works or water-tube 
boilers and condensers. This value has already been 
tested on a large scale in underground tide-water re- 
taining bolts in our seacoast batteries and in sulphite 
pulp mills and the electrolytic vats of large copper re- 
fineries. As its cost is reduced by improved methods of 
working, it is finding its way into many uses where steel 
or iron has a short life from rust, inability to resist cor- 
rosion, or lack of density and strength. 

It has long been evident that aluminum bronze was an 
ideal metal for drawn tubes; but serious difficulties 
presented themselves at every stage of production, from 
the ingot down. It was my belief that the Mannesmann 
or some kindred process presented the most feasible 
solution of getting the cylindrical ingot in a sufficiently 
economical way, and after the ingot was obtained that 
some plant capable of cold-drawing the higher grades 
of steel was necessary to produce the finished tube. Ex- 
periment had shown that aluminum bronze was not to be 
economically worked, or even worked at all with many 
grades, on draw benches originally planned for copper or 
brass. The hardness and high tensile strength combined 
were found to be destructive to the dies used in the best 
hydraulic benches for brass and copper. It remained, 
therefore, for the combination of the casting plant of 
the Waldo Foundry, under the direction of its superin- 
tendent, Mr. E. S. Sperry, to furnish the solid billet; 
for the newly-introduced Mannesmann plant at the roll- 
ing mills of Benedict & Burnham at Waterbury, under 
the superintendence of Mr. Chas. §S. Morse, to convert 
the solid ingot into a cylindrical tube; and for the new 
Pope Tube Works, built to cold-draw the nickel and 
other strong steels, under the superintendence of Mr. H. 
H. Eames, to convert the cylindrical tube billet of the 
Mannesmann process into the finished tube for the mar- 
ket. To these three gentlemen is due the success of 
the process. 

The process of making the solid aluminum-bronze 
ingot has not yet been described. The system of solid 
hot tubular ingot-rolling known as the Mannesmann 
process is outlined in some detail at page 384 of the 
“Transactions, American Institute of Mining Engineers,”’ 
Vol. XIX., 1891. The Benedict & Burnham Co. have 
introduced benefiting changes in the details of the pro- 
cess there described, and the Waterbury plant is a model 
of its kind. From one to two minutes is the time re- 
quired to reduce a solid three-inch billet to a cylindrical 
forging ready for the draw bench. 

After leaving the Mannesmann rolls the cylindrical 
aluminum-bronze ingots were given several passes on 
the draw benches at Benedict & Burnham’s, to lessen 
their size to a point where they could be taken by the 
Pope company’s benches, as at that time completed, the 
larger Pope company’s benches not yet being in place. 

The new hydraulic cold-drawing plant of the Pope 
Tube Works is driven by two triple-expansion, single- 
acting Riedler pumping engines rated at 500 HP. each, 
but which can work up to 1,000 HP. each. The arrange- 
ment is designed by E. D. Leavitt, and an idea of the 
total efficiency may be had from the fact that 1 HP. 
is obtained for somewhat less than 12 Ibs. of steam 
with 185 lbs. initial pressure. These engines work 
through two hydraulic accumulators having 16-in. rams, 
and working the 8 and 6-in. draw benches with a maxi- 
mum pressure at the benches of 1,280 lbs. per sq. in. 

Aluminum-bronze tubes require frequent annealing dur- 
ing the process of drawing, and this is especially true 
of the higher compounds, such as CusA, which are as 
dificult to draw as nickel steel. 


It is known that, up to the limit of commercial tem- 
peratures—say 400° to 500° F.—that aluminum bronze 
retains its initial strength. In this respect it shows its 
great superiority to ordinary brasses and bronzes. 

Table I. gives the chemical analysis and the tests of the 
best brass tubes the market now affords, together with 
the tests of the same size tubes of open-hearth Swedish 
steel and a low aluminum-bronze—about CupAl, or a 
442% bronze, 
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TABLE I.—Tests of Tubes at Ordinary Temperatures, 
Cold-Drawn and Not Annealed. 


a ga 
n ao _ 
as ER gg £6 
SoHo 2 RO ea 
oso 58 483 4s 
A a5 2 ~On aeret 
Analyses Pope Mfg. Co.’s < 1) n AY 
Laboratory, H. Souther. % % % % 
Engr. Tests, Noy., 1896. 159.86 167.58 50.420 195.79 
239.82 731.67 80.0381 194.35 
i 80.35 30.85 70.500 90.05 
40013) 40; 01 980.0310 Me tno 
einesar sees SOS O Memes 
BeaNnic papa WUE wesc 
. Ins. Ins. Ins. Ins. 
Outside diam...... 1.502 1.5000 1.504 1.491 
Inside diam....... - 1.348 1.332 1.342 1.811 
Area in sq. in..... - 0.38692 0.39584 0.3427 0.42157 
Gage length ........ mere Os 10. 10. 10. 
lbs. lbs. Ibs. lbs. 
Yield point..... os * 68,100 64,200 68,700 
Strength per sq. in.. Bray 0405900 a 900 79, 300 96,000 
Elongation in 10 ins.... 5. 4% 3% 54% 4.9% 


1Copper; ?zine; %lead; ‘tin; Scarbon; phosphorus; 7man- 
ganese; 8sulphur; 9silicon; aluminum; *not defined. 

Table II. shows the effect of heating the aluminum- 
bronze tube of Table I. to a bright red and then plunging 
it into water. The ultimate strength of 96,000 Ibs. per 


AN ELECTRIC PUPPING STATION FUR FIRE PROTECTION AT THE DOCKS OF THE CHICAGO, ST. PAUL 
MINNEAPOLIS & OFIAHA R. R., 


Sq. in. and 4.9% elongation becomes changed to about 
one-half this strength, 47,600 lbs., and to 13 times the 
per cent. elongation. This ratio of change is at its maxi- 
mum in the low compounds and reaches a minimum in 
the high compounds at about Cu,Al. 


TABLE II.—Tests of Tubes at Ordinary Temperatures, 
Cold-Drawn and Annealed at a Red Teat. 
Cold-drawn and annealed at a red heat: 
Aluminum bronze, Cu,Al. 


Outside diameter... ..-.+-see esses Re ih + 1.625 ins. 
Inside Siipiaitieisieleis i<)sussicte Spas 1.415 

Area in square inches............00 ....- 0.508 sq. in. 
Gaze wlenethirriattercate s sistele’s o\e'e vice cferaltis cman 10 ins. 
WA CId Sp OlDG ar reraeeersrerecesciiss oe o.0 se ores Lele iee . 24,200 Ibs. 
Strength per square inch........... aiiee 140, 000c" 
Elongation in 10 imches............. wees 64.9% 
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A THREE-PHASE ELECTRIC TRANSMISSION SUPPLY- 
ING BOTH LIGHTING AND FIRE-PUMP SERVICE. 


An interesting three-phase power transmission 
plant, which furnishes current for both are and in- 
candescent lighting and for a 750-gallon fire pump, 
has been installed by the General Electric Co., at 
Itasca, Wis., just east of Superior, the headquar- 
ters of the Chicago, St. Paul, Minneapolis & 
Omaha R. R. Co. 

The railway shops, roundhouses and storerooms 
are located at Itasca, and about a mile and a 
quarter distant extensive docks have recently 
been built, with a warehouse 1,500 feet long and 
300 feet wide. Boats are loaded and unloaded on 
one side of the dock, tracks are laid on the oppo- 
site side, and the cars are loaded and unloaded at 
any point in the warehouse. 
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The protection of the warehouse from fire, and 
its lighting by arc and incandescent lights would 
have required, by the usual method, the installa- 
tion at the dock of a complete plant of boilers, en- 
gines and their accessory apparatus, in addition 
to the fire pump and electric generator. By the 
plan adopted, the cost of an engine and boiler 
plant at the dock, together with the expense of its 
superintendence and a large part of the operating 
expenses, have been saved. By this plan the power 
for driving the pump and furnishing the lights 
is obtained from the railway shops in the shape 
of a three-phase current, produced by a General 
Electric 100 K. W. three-phase generator, at a 
pressure of 2,000 volts; this voltage having been 
adopted in order to do away with the necessity 
of step-up transformers. The engine is driven at 
900 revolutions per minute, by a 110 H.P. Ball 
& Wood engine. The pumping plant installed at 
the dock is shown in the accompanying illustfa-— 
tion. It consists of a 75 K. W. General Electric 
2,000-volt induction motor, coupled to a Gould 
triplex pump of 750 gallons capacity per minute, 
operating at 80 lbs. water pressure and able to. 
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ITASCA, WIS. + 

throw four effective fire streams upon fees dock 1 
and into the warehouse. 


The inside of the warehouse is provided witht 
five fire stations, fitted with electric fire alarm — 
apparatus for transmitting signals between the 
docks and the engine house; also switches connect=" 
ing the motor and pump to the power wires. Hy- 
drants and reels are suspended from the walls, 
each reel having 100 ft. of hose, so that, after 7 
the fire signal has been given from the engine 
house, one man can carry hose and water to the 
fire in from 10 to 80 seconds. A fire corps has 
been organized, and the men are drilled three 
times each week. In addition to current furnished 
to the pump, the generator also supplies elect 
ity to 12 alternating current arc lamps, 6 on each 2 

| 


side of the dock, supported on brackets from th 
sides of the building. Over 200 16 c. p. lamps are 
required to light the warehouse; and in Itasca 

itself about 150 more 16 ec. p. incandescent ism 


are also installed. x 
i z = 
RAMIE AND CANAIGRE IN MEXICO. : £ 


Sir Henry Dering, the English Minister to Mex- 
ico, has lately forwarded to the British Foreign | 
Office, an extended report upon the vegetable pro- 
ducts of Mexico, and the portion relating to the 
cultivation of ramie and canaigre is briefly ab- 
stracted as follows: 2 

Ramie was introduced into Mexico from Java 
in 1867, and various companies are now engaged in 
raising the plant and extracting its fiber. There 
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‘are two distinct plants, China grass (Boehmeria 
nivea) and ramie, or rhea (B. tenacicsima), the 
stalks of which reach 8 to 5 ft. in height. The 
best climate for its cultivation seems to be one 
that has a mean temperature of 86° Fahr. and an 
altitude of about 800 ft. above the sea. The land 
must be damp or easily irrigated, rich in humidity 


and perfectly permeable so that the accumulated 
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dampness may not rot the roots. The fiber pro- 
duced is fine, silky and brilliant, and superior to 
all other vegetable fiber in length, strength and 
beauty. It is used in rope-making and in the 
manufacture of handkerchiefs, curtains, carpets, 
tablecloths, etc. Textiles made from it have the 
strength of linen, and a luster resembling that of 
silk, 

The Mexican Department of Public Works says 
that from one square league of ground 1,936 tons 
of ramie can be produced and transported to New 
York for $203,007; and the price in New York is 
given as $250 per ton. The capital invested in this 
particular undertaking was $30,000 for machinery, 
in addition to the sum named above, or $233,007 
in all. 

A very interesting part of the report is that re- 
ferring to canaigre, a tanning material of great 
value now grown extensively in Mexico, and in 
certain parts of the United States. This plant is 
known botanically as Rumex Hymenosepalus 
and it grows wild in western Texas, Arizona, New 
Mexico, Mexico and California. It is found gen- 
erally on sandy loam and in moderately moist 
localities, and is described as a ‘“‘many-headed 
root, black externally and yellow within.” Its 
value lies in the fact that its tubers contain from 
23 to 33% of tannic acid, and it has been fully 
proved to be a most valuable material for mak- 
ing leather. The Mexicans and Indians employ 
it to some extent as a purgative, and the leaves 
are used as food, having the general taste and 
properties of rhubarb, or “‘pie-plant.” 

Hemlock bark contains only 14% of tannic acid, 
and though canaigre has long been used by the 
Mexicans, both for medicinal and tanning pur- 
poses, its use as a substitute for hemlock bark 
has only recently attracted the attention of the 
general commercial world, as a valuable source of 
tannic acid. It is stated that one acre of canaigre, 
properly cultivated, will yield from 20 to 30 tons 
of green roots, equal to 7 tons of the dried mate- 
rial ready for shipment. The prices of this product 
are from $25 to $30 per ton in the United States, 
and $60 to $80 per ton in Europe. At the lowest 
estimate of both yield and profits, says the report, 
one acre of canaigre should bring in $175, and $225 
is believed to be a safe and reasonable estimate. 

The value of canaigre as a tanning medium is 
settled, and the only question now is to obtain 
enough of it at satisfactory prices. Sir Henry be- 
lieves that an extract containing the tanning prop- 
erties could be readily manufactured in Mexico, 
and money thus be saved in transport. The older 
the root the heavier is the percentage of tannic 


acid; roots one year old yield 20 to 25%, and older 
roots yield from 25 to 40%. 
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THE U. S. BATTLESHIP “TEXAS,” says Secretary of 
the Navy Herbert in an official statement, instead of be- 
ing in any degree a failure, as has been currently re- 
ported, ranks with the best ships of her class in the 
world. He admits original structural defects in her hull 
and some of her machinery, but he says these defects have 


been remedied, except those relating to her water-tight 


bulkheads, as developed by the recent flooding of the ves- 
sel. The Department has issued orders to have these 
latter deficiencies made good and the work can be done 
in a few weeks at a comparatively small cost. Mr. Her- 
bert also publishes a letter from Mr. Chas. H. Cramp, 
treating of the trouble with the ‘‘Texas.’’ This letter says 
that the design submitted by Mr. John, the em’‘nent 
English naval architect, was the best of all plans sub- 
Initted at that time to the Navy Department; and though 
the scantling was light, this lightness was then in accord 
with the best foreign practice, and the ‘‘whole hull con- 
struction involved the best mechanical distribution of 
minimum weight’’ Mr. Cramp had ever seen. This light- 
ness was a result of the introduction of steel and an un- 
due faith in the effect of this then new material upon the 


general strength and rigidity of the hull, as compared 


with iron. 


THE BAZIN ROLLER-BOAT is now at Rouen, says 
the London ‘‘Telegraph,”’ with its engines in place and all 
fittings nearly ready for the trial trip across the English 


_ Channel, which it is proposed to make in January next. 


WEATHER TABLE FOR NOVEMBER, 1896. (Furnished to Engineering News by the Department of Agriculture.) 


Temperature. Wind. Precipitation—rain or 
(Degrees Fahrenheit.) Penge. - melted snow—inches. 
elocity in iroetl 
Stations, ae i; miles per hour. hpi eda = , 

x | Ne en hee Heaviest No. of 

Average.. Max. | Min. | Range. lonite Total. in rainy 

Average.| Max. | Velocity. 24hours,| days. 

| | 
| | | 
A if Northfield, Vt.. <7) ey gk 69 —3 72 10.8 42 SE 3.55 1.53 13 
an Portland, Me.... ° 40.4 72 15 57 7.3 34 8 2.45 1.02 13 
ba New York City... 48.0 70 27 43 14.5 o2 SE 2.12 0.89 10 
o Pittsburg, Pa.... .... 48.5 74 19 55 7.0 26 SW 2.76 0.69 11 
a Chicago, Ill.... ..0ee. 38.4 70 6 64 19.5 53 WwW 2.16 0.57 12 
& | Omaha, Neb.........| 299 | 72 |—2 | 74 75 | 24 N 2.02 | 1.59 6 
iS St. Paul, Minn....... 21.8 50 |—10 60 8.1 29 SW 5 07 Ne if 15 
= Duluth, Minn........ 21.0 44 — 20 64 10.7 46 NE 3.42 1.09 14 
= Biswarck, N. Dak.... 7.2 48 |—22 7 10.4 64 NW 3.10 0.77 14 
| AVEPAZE....0scccese 32.5 63 2 62 10.6 40 2.96 | 1.21 12 
( Washington, D.C.... 50.6 is 26 51 6.7 30 NW 2.5 0.91 12 
g | Louisville, Ky........ | 50.4 q 14 61 8.2 39 SE 4.62 2.32 11 
e | St. Louis, Mo.. AG 46.2 78 13 65 13.2 36 s 3.70 1.07 13 
= Savannah, Ga. on 63.4 83 40 43 TA 27 NE 2.42 1.37 7 
O | Kansas City, Mo..... 40.5 75 4 71 LTO 28 SW 1.38 1.20 5 
= | Jacksonvilie, Fla.... | 67.4 85 45 40 71 25 8 4.53 1.32 4 
a i Chattanooga, Teun.. 54.2 76 28 48 6.8 30 Ww 5.51 2.73 13 
a | New Orleans. La..... 65.2 84 35 49 10.5 32 N 2.82 1.62 10 
% | Memphis, Tenn...... 53.2 76 19 57 11.5 38 SE TAT 510 8 
& | Palestine, Tex. ...... 59.2 83 28 55 iat) 28 8 1.67 1.01 6 
( Avyerage......-scoee 55 0 79 25 54 9.0 31 3 67 1.86 10 
| 
a if Helena, Mont........ 18.4 63 |— 22 8 6.8 42 SW 3.29 1.30 12 
¢ | Port Angeles,Wash.. | *37.0 *53. *12 *41 6.1 *36 *NE 7.48 1.94 16 
= | San Francisco, Cal.. 53.4 66 38 28 7.9 33 W 4.56 2.76 8 
o Salt Lake City, Utah. 37.2 65 -2 67 5.8 39 NW 3.15 1.08 Li 
A +} Santa Fe, N. Mex.... | 29.2 C4 7 57 6.6 33 Sw 0.25 010 5 
@ | Denver, Colo.. se | 35:9 7a | —9 g4 7.8 44 Ww 0.10 0 09 2 
# | Yuma, Ariz.. ae 63.2 86 42 44 65 88 N 0.06 | 0.06 1) 
i) inh Averagestucssstcced 40.6 Git 9 58 6.8 38 2.70 1.05 8 
* For 24 days. | 


M. Bazin is as sanguine as ever as to the success of his 
enterprise, and predicts that ships with rollers 65 ft. in 
diameter can cross the Atlantic in 96 hours. The experi- 
mental boat has three pairs of 32-ft. rollers, with a screw 
in addition. 


AN EXTRAORDINARY FEAT OF DEEP-SEA DIVING 
is reported from Hong Kong by ‘‘Chambers’ Journal.’”’ In 
August, 1895, the steamer ‘‘Catterthun,’’ on the way from 
Sydney to Hong Kong, struck upon a submerged rock and 
was sunk about 3 or 4 miles from Seal Rocks Bay, off the 
mainland of New South Wales. On board this ship were 
$45,000 in gold, and the insurance companies determined to 
make an effort to recover this treasure. Capt. John 
Hall, of Sydney, was commissioned to perform this ser- 
vice, and by skillful work he located the wreck and found 
that the bottom of the iron tank chamiber containing the 
gold was 165 ft. below the surface of the sea. The door of 
the manhole was blown off by dynamite; but the hole was 
too small to admit a man in a diving dress. But after 
numerous failures seven boxes of gold were fished up in 
a kind of basket-net and $39,710 were thus recovered. 
The wreck was located by trailing a steel cable over the 
supposed route of the ship, and diver Briggs, with his 
assistant, descended 9 times to the deck of the ship in 
one day, remaining as long as 15 minutes on one occasion. 
Adverse weather, local currents and the extreme general 
difficulty of the operation consumed the time between May 
4 and August 18, of the present year, in the recovery of 
the treasure after the wreck was located, 

a 

A RAILWAY WITH SUBMERGED TRACK, at Brigh- 
ton, England, called the Brighton & Rottingdean Electric 
Ry. was opened to traffic on Nov. 28. The peculiarity 
of this line, 3 miles in length, lies in the fact that the 
railway is located in the sea parallel to the coast line, 
and at high tide the road is operated in from 10 to 12 
ft. of water. To meet this condition two parallel tracks, 
of 2 ft. 8% in. gage each and 18 ft. between outer rails, 
are laid upon blocks of concrete deeply bedded in the 
beach and spaced 3 ft. apart. The car, with a capacity 
for 150 passengers, rests upon a platform supported by 
four tubular inclined posts, 24 ft. long and well braced 
at the bottom and top. At the foot of each of these posts 
is a four-wheeled truck completely boxed in to protect 
the wheels from obstruction. Down two of the legs pass 
two shafts, each driven by a 30-HP. electric motor, which 
takes current from an overhead wire. Down two other 
posts pass rods operating powerful brakes. The maximum 
speed attained in the official trial trip was 6 miles per 
hour. A somewhat similar railway, shorter but running 
in a much greater depth of water, has been in use for 
some years past in connecting two villages on the French 
coast, separated by a narrow tidal stream. 

2. 

CAR LIGHTING BY ELECTRICITY is in use on the 
express trains of vestibuled corridor cars now being run by 
the Southeastern Ry. (England) between London, Hastings 
and St. Leonards. Each train has five cars, each 50 ft. 
long, mounted on four-wheel trucks. There are 16 lights 
in the car, including 1 in the lavatory and 3 in the 
smoking room. WBach car has its own dynamo and ac- 
cumulators,.the dynamo being driven by a 2% in. link 
belt from a pulley on one of the axles. The novelty in 
the system is the means of getting constant voltage in- 


dependent of the speed at which the train is going. In- 
stead of allowing the speed of the dynamo to vary, and 
regulating the magnetic field to correct for this, the dy- 
namo is suspended so that its. weight gives the neces- 
sary tension to the belt. The weight of the machine 
and the torque on the armature then exactly balance each 
other at normal output. Any further effort causes the 
dynamo to be pulled nearer to the driving axle. This 
slackens the belt and allows it to slip over the dynamo 
pulley. Thus a condition of equilibrium is reached, and 
a further increase of speed is impossible. The armature 
connections are reversed with a reversal of direction of 
rotation. An automatic switch, worked by a small gov- 
ernor on the shaft, closes first the shunt circuit and then 
the main circuit as the speed incrases to the normal. 
The inverse operation takes place as the train slows up. 
The accumulators are placed in two wooden boxes under 
the middle of the car, one on each side. There are 16 of 
these to each car, the plates being contained in teak 
boxes. The dynamos on the car give about 35 amperes 
at full load. The lamps used throughout are of 10 ec. p- 
at 30 volts,.and are controlled from the attendant’s re- 
cess. A switch turns on one-half or the whole of the 
lamps as may be required. The equipment was built by 
J. Stone & Co., to the specifications of Mr. W. Lennard, 
Telegraph Engineer of the Southeastern Ry. 

FOUR MONSTER DYNAMOS are now being placed in 
the Allegheny County Light Co.’s station at 12th and 
Elm St., Pittsburg, Pa., by the Westinghouse Blectric 
Co. Each of the dynamos is 30 ft. long and 24 ft. high, 
and weighs over 110 tons. Each armature is 16 ft. 8 ins. 
diameter and weighs over 30 tons. Each dynamo is 
driven by a 2,000-HP. Westinghouse double-acting ver- 
tical compound engine. The four machines are designed 
to furnish current for 20,000 incandescent and 5,000 arc 
lights. 
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A ST. LAWRENCE RIVER WATER-POWER PLANT 
is projected, to be established at Massena, N. Y., and it 
is said that 100,000 to 200,000 HP. can be developed. A 
eanal will supply the inlet pipes, and the flumes 
from the turbines will discharge into Grass River, 
the difference in level between the two rivers be- 
ing about 45 ft. Stewart & Co., of Wall St., New York, 
are said to be behind the enterprise; with Mr. John Bo- 
gart, M. Am. Soc. C.' E., as Consulting Engineer, and 
Mr. James Patten in charge of the design of the electrical 
plant. 


SS 


WATER RIGHTS IN CALIFORNIA are not subject to 
charges in addition to the amounts paid for the water 
itself, according to a recent decision of Judge Ross, of the 
State Supreme Court. The decision was rendered in 
a suit brought by Mr. Chas. D. Lanning, Receiver of the 
San Diego Land & Town Co., against one of its con- 
sumers. The company sought, it appears, to collect 
money for the right to use water, as well as for water used. 
The state constitution provides for the fixing of water 
rates by County Boards of Supervisors, and the practice 
which the company sought to follow, and which others 
have followed, is considered as evading this regulation. 

pe 

GASOLINE PUMPING PLANTS are said to be under 
consideration by the Atchison, Topeka & Santa Fe R. R. 
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as substitutes for the present steam plants at the nu- 
merous water stations on the road. 
SE Et 

EXAMINATIONS OF ENGINEERS who are applicants 
for government engineering positions will be held by the 
Civil Service Commission at Washington, D. C., in Jan- 
uary. Those who pass will be placed on the eligible list 
for the positions of inspector, surveyor, topographer, hy- 
drographer, transitman, levelman, etc. Particulars may 
be obtained by addressing ‘‘The Civil Service Commis- 
sion, Washington, D. C.’’ 
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LOCOMOTIVES FOR JAPAN are now being built by 
the Rogers Locomotive Works, Paterson, N. J., to gen- 
eral specifications -prepared by the authorities of the Jap- 
anese Government Railways, the details of the design 
being prepared by the builders. There are 18 of these 
engines, all of the mogul type, with eight-wheel ten- 
ders. They are for tracks of 3 ft. 6 ins. gage. The lead- 
ing dimensions are as follows: 


Driving: Wheels: Fs aiccrdiace’<geie.nxe sive ots] lolese esiere 4 ft. Oins 
Truck “wheelers cS ..rc iste lseiste erin aie aisles abeuwioye eras: Se? 
W heelbasernaeiy ine syn are sue siete ie etejecciste kone 1 See nck 
a total of ONS Vi.5.cslg siclessie se s-seb LS Seas it 
a total of engine and tender ......40 * 0‘ 
Weightiiniworkin eo ond rc. ss araisiectet eieve tele sie%s 0 iiee 92,000 Ibs. 
CPRNAOE Se treeic ate ihetes aie s noite eer eles lots salenacetnis eels 16 x 22 ins. 
Wal Vie VEGA Tait wictente.c eles ialeiele infers ofatslalavets ole Stephenson link. 
Bother -. fic sas ete & cise Or cc © 2 On wien eles eee niet Straight top. 
SS” VAT AMASLOT: 25 Scrat silo eras Moctige sm @ oimte mre vac inte 4ft.8 ins. 
“< thickness: (of Ubarrel "plates, cist «riety, siecle 9-16-in. 
Working steam pressure ......0...cccceesersoses 170 Ibs. 
UIT ED OX EL so tievetere of ao iste eel ny alee letelatet letousfelote clair Radial-stayed 
My MOTE. fesstatelsve sincere) stenevenolenaelt kourte see talte stems 8 ft. 6 ins. 
oe WEAth At PALS «1c sie coals oeinerelh bee ele Ze) ar 
ee width at crown sheet ..........+s.-- 3 4 9 = 
a Gepth KAtMIVONG as. ccjateierd eolate oslaheleielerrierats 4 : 8 ‘ 
s Gepth al PACK eek wie s aieiele eile eraleleleile slave Ser te 0 a 
Tubes, L7Ss dlamietersn sie ererecsssds elteleseiielebalsueis ecrke sien ois 2 < 
TUMDeSs Len eth aeisteicsscieteie oretee a ete teteiotetetadelebae erates 10 ft. 3 
Capacity of tender tank .............+...++4, 600 gallons 


THE LARGEST FREIGHT CARS yet built are said to 
be two box cars for the Mansur & Tebbetts Implement 
Co., of St. Louis, Mo., and the Hutchinson Cooperage Co., 
of Peoria. They are of 40,000 lbs. carrying capacity and 
weigh about 40,000 lbs. The former has a truck wheel- 
base of 8 ft. and axle journals 44% x 8 ins. The top arch 
bars are 1% x 4 ins.; lower arch bars,1% x 4 ins.; tie-bars, 
y% x 4 ins. The cars were built by the Missouri Car & 
Foundry Co., of St. Louis, Mo., and their dimensions are 
given as follows in an article in the “Car Jorunal’”’: 


M. & T. I. Co. au Cie 
Length over end sills ........- 60 ft. Oins. 5 ft. ins. 
Width over side (sills tees. Oe LO le 9 21" 
Height from sill to side plate .. 9 ‘* 2 i 10 ) Ta 
HN isis gees sews eS areeiie shetty 7 13 mi Tx AS * 
Centermisillgh. ssiswi> inter ate cle joiaes 43%,x 9 - 5x 8" 
ide BILIG ncco's eremieie eases ald elerstaas 5Ax 9 * 5x 10 7 
Intermediate sills .........-.-- 4%x 8 _ 5 x 10 
TT AN SOMBs Ciel <leistolsiale’s ie ete'e while ahh Bee 3) iv “fies 
Side plates ice. ax‘s\ stew siete sin css 4 x 8 4x 8 
Number of truss rods ......- eee 6 6 
Diameter of truss rods ........ l14ins. 1% ins 
Diam. truss rods at upset ends. 1% “ 1% 

Paros eee eee eso 


RAILWAY EMPLOYEES AS STOCKHOLDERS will be 
a feature of the Illinois Central R. R. Co., the directors 
having adopted plans by which its employees can purchase 
stock. The plan has been prepared by the President, Mr. 
Stuyvesant Fish, and over 1,500 applications have already 
been received. 


Fei ee 

THE ABANDONMENT OF A RAILWAY LINE 30 miles 
long fis recorded in the recent report of the Railroad 
Commissioners of Connecticut. The Meriden, Waterbury 
& Connecticut River R. R. was built eight years ago, and 
was leased to the New York & New England R. R. for the 
term of ninety-nine years from Sept, 1, 1892, at an annual 
rental of $22,500, though it had never earned its operating 
expenses. The rent was only paid till July 1, 1894, and 
the reorganization committee of the New York & New 
England R. R. purchased all the outstanding bonds, and 
delivered them to the New England R. R., which fore- 
closed the mortgage. The road was sold under order of 
the Court, and the New England R. R. ceased to operate 
it, nor has it been operated by the purchaser. Nothing 
has as yet, however, been done toward taking up the 
track or removing the bridges or disposing of the station 
buildings. 
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BOOK REVIEWS. 


THE STORY OF THE MINE as Illustrated by the Great 
Comstock Lode of Nevada.—By Charles Howard Shinn. 
New York: D. Appleton & Co. 8vo.; pp. 272; illus- 
trated. $1.50. 

This is not a technical treatise upon mining operations, 
but an-exceedingly readable sketch of the discovery of 


gold in California, and -of the palmy days of-silver-mining.._ 


in Nevada. The author seems to write from the -standpoint- 
of intimate. personal acquaintance with the pioneers and 
prospectors of ’49; and in any event he has closely studied 
‘their character and tells ‘of ‘their personal peculiarities, 
their trials, suffering and success, or ill fortune, with a 
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delightful freshness. As a history of gold- -hunting in 
California, of bonanzas and of speculation in mining 
shares, as controlled by the ups and downs of famous 
mines, it is well worth reading. And the reader of this 
book will better appreciate the fact that for every dollar 
in gold or silver thus won there is a counter-balancing 
amount of human toil, privation, suffering and disappoint- 
ment somewhere. 


THE MECHANICAL WORLD POCKET DIARY AND 
YEAR BOOK FOR 1897.—Tenth Year of Publication. 
The ‘‘Mechanical World,’’ Manchester, Eng. Boards; 

4 x 61% ins.; pp. 202. Price, 6d. 

This little book contains a very good collection of use- 
ful notes, rules, tables and data, for the use of engineers, 
draftsmen, mechanics, etc., together with 52 blank pages 
for a diary, and about 30 pages of advertisements. The 
notes, rules, tables, etc., appear to be compiled chiefly 
from D. K. Clark’s works and other English authorities. 


RETAINING WALLS FOR EARTH, Including the 
Theory of Earth-pressure as developed from the ellipse 
of stress, with a short treatise on foundations, illus- 
rated with examples from practice.—By Malverd A. 
Howe, C. E., Professor of Civil Engineering, Rose 
Polytechnic Institute, Member of American Society of 
Civil Engineers. Third edition revised and enlarged. 
New York: John Wiley & Sons. 12mo.; 132 pp.; illus- 
trated; $1.25. 

‘In this new edition Prof; Howe has added throughout 
the text a number of examples of retaining walls and 
foundations as taken from actual practice, and the trea- 
tise on foundations is entirely new. The latter, while very 
concise, covers the general principles of foundations upon 
rock, earth and soft earth, and the supporting power of 
piles. Foundations under water and deep foundations are 
also discussed and illustrated by existing examples. This 
work has been reviewed by us before and it only remains 
to say that it is made more valuable still by the revisions 
and additions. : 


CATALOGUE OF THE PUBLIC DOCUMENTS OF THE 
53D CONGRESS and of all Departments of the Govern- 
ment of the United States for the Period from March 
4, 1893, to June 30, 1895.—Prepared under the super- 
vision of the Superintendent of Documents. Washing- 
ton, Government Printing Office. Large 8vo.; pp. 638. 


This is the ‘‘Comprehensive Index”? provided for by the 
act approved Jan. 12, 1895, requiring the Superintendent 
of Documents to issue such an index at the close of each 
regular session of Congress. As the first issue of a work 
brought out with a newly organized staff, and in the ab- 
Sence of any previous systematic index of departmental 
documents, Mr. Crandall has done an excellent work. 
The arrangement of the Index is entirely alphabetical,coy- 
ering authors and subjects, and sometimes titles. It is 
Strictly a “‘dictionary catalogue,’’ without index, side col- 
umnus, or attempt at complicated chronological or numeri- 
cal classification. But there are cross references, and with 
each subject or author is a brief synopsis of the matter 
dealt with; enough to give an idea of contents and the 
Size and importance of the document. It is in itself an 
extremely valuable record of government publications, 
and so far as we have attempted to use it the arrangement 
is very satisfactory for the purpose intended. 


CHEMISTRY FOR ENGINEERS AND MANUFAC- 
TURES.—A Practical Text-Book. By Bertram Blount 
and A. G. Bloxam. With illustrations. Vol. LTS. 
Chemistry of Manufacturing Processes. London: Chas. 
Griffin & Co., Ltd. 1896. 8vo.; pp. 484; $4.50. 


We had occasion recently to review Vol. I. of this work, 
which treats of the chemistry of engineering, building 
and metallurgy, and expressed our opinion that it was 
too much condensed to be of great service to engineers 
engaged in any particular specialty. The same criticism 
might be made of this second volume, but the authors 
forestall it by the following paragraphs in their preface: 

The sole object of the chapters comprising’ this volume 
is to give the reader a general view of. the principles 
which underlie the several manufactures described. It is 
in no way intended to present such an account of details 
as will suffice for the student of any particular industry, 
as indeed must be obvious from the size of the book. 

The usefulness with. which the authors venture to ac- 
credit their work is to be found in the fact that it seeks 
to expound those dominant principles which are too often 
hidden beneath masses of mere detail, and are conse- 
quently apt to be overlook2d hy the specialist in any one 
branch, to his detriment, in that he frequently fails to 
apply to his own work principles which are matters of 
common knowledge elsewhere. 

These remarks are rendered ‘necessary by the fact that 
the scope and intention of the first volume of this book 
appear to have been occasionally misunderstood. 

With this explanation before , Us Weare dispased to be 
rather lenient with this second. volute. It treats. briefly 
of the chemistry of the manufacture of sulphuric acid, 
alkali, artificial manure, lime and cement, glass, sugar 
and starch, oils, resins and varnishes, soap and candles, 
coloring matters, paper and pasteboard, pigments and 
paints, leather, glue and size, and minor chemical manu- 
factures, also of destructive distillation, petroleum, clay 
industries, brewing and distilling, textiles and - bleaching, 
and is probably as-good-a handy manual on this variety 


“of subjects for the use of a general reader as can be ex- 


pected in a’ work of its size. A bibliography-at the end of 
the work is useful in giving sources of information for 


those who desire further Paiete on any particular subject. ap good poads af gs with bad Ones, 


“means towards this end; for while it is written for popular 
_ use, it is the work of one:who knows whereof he speaks. 


- tions, to the engineer as it undoubtedly-is to those whi 


A TEXT-BOOK OF PLANE. SURVEYING. jae William” 
G. Raymond, C. E., Am. Soc. C. E., Professor of 
Geodesy, Road Engineering and Topographical Draw- 
ing, in the Rensselaer Polytechnic. Institute. New — 
York, Cincinnati, and Chicago: American Book Co, — 
8vo.; ; pp. 484; with illustrations and diagrams; $3. Pay 

In this work Prof, Raymond has set forth, in an- -exceed- 
ingly clear and simple manner, the whole art of plane sur. 
veying. It is especially designed as a text-book for be 

ginners, leaving to’the teacher the work of: amplification a 

rather than that of explanation of the subject. With th 7 

exception of two formulas only, a knowledge of trignome- 

try is all that is required by the reader or student. The 
work commences with a very complete illustrated de 
scription of the instruments and appliances used, with” 

directions for their adjustment and care, practical hinge . 

as to their handling, and the various degrees of accuracy — 

attainable under different conditions of use. This matter 
takes up the first 140 pages and includes an excelleni 
special chapter on stadia measurements. Land survey 
computations follow, with a full treatment of the co; 
putation of areas by the modern method of co-ordinates; 
and in this connection there is an illustrated description 
of the use of planimeters of various types, and an un-— 
usually full, treatment of the slide-rule, as designed by 
Gunter, Mannheim, Thacher and Fuller, with clear di- 
rections for their use. Book II. applies to general sur- 
veying methods, presenting and discussing common prob- 
lems of land surveying, for both private and public lands 
and for city work. The laying out of curves is briefly 
described, in principle and practice, and then follow topo- 
graphical surveying, simple triangulation and map-mak- 
ing, including the use of the plane-table, ete. Chapter X. 
takes up earthwork computations, by ordinary methods — 
and by estimation from maps. Under the head of hy- — 
drographie surveying are described the methods and loca- 
tion of soundings, the use of the sextant, and the meas- 
urement of velocities and discharge. Underground sur- 
veying, for mines, etc., and the instruments and methods 
employed, complete the more technical portion of the 
work. In an appendix are included a large number. of 
problems and examples, and articles on the judicial fune- 
tions of surveyors, the ownership of surveys, and the 

geographical positions of base lines and principal meridi- 7 

ans governing the public surveys. A full series of tables 

applicable to land surveying finish the volume, including ~ ; 
those of the common logorithms of numbers and the logo- 

rithms of trigonometric functions. ‘This work is to be es- a 

pecially commended for the fullness and clearness of its 

text, its excellent illustrations, and its modern treatment 

of the problems of plane surveying. 7 


conditions and of the means by which they may be 
bettered. By N. S. Shaler, Dean of the Lawrence 
Scientific School of Harvard University. New York: 
The Century Co. 12mo.; cloth; 293 pp.; illustrated; 
$1.50. 

Prof. Shaler, as a member of the Massachusetts High- 2 
way Commission, engaged in the actual work of laying 3 
out and building country roads in that state, and as a 5! a 
geologist and a close student of roadway practice here and 
in Europe, is well fitted to write upon this subject. Com- 
mencing with a general history of roadmaking, from the — 
Romans to Telford and Macadam, this work takes up the 
early American roads, and the effect of climate and in- — 
fluence of topography and forests upon roads. The nature 
and distribution of road materials and their method of 
use are very fully discussed by this competent authority; — 
and as these materials cover about all that is available in 
almost every section of the United States the hints given 
as to their best use’ and the methods for testing their 
suitability for roadmaking purposes, are exceedingly 
valuable. The difficult problem of road maintenance, by _ 
the government, by states and by private corporations, is 
next taken up, with an expressed preference for state ad- 
ministration, somewhat after the manner adopted for 
Massachusetts and here described. The preliminary study 
for and the construction and repair of roads forms another 
long chapter, teeming with practical suggestions and ad-— 
vice deduced from modern practice. Supplementary to this 
is another chapter on road administration’ and inspec- 
tion, the Commonwealth system being here again ad- 
vocated. Following this are chapters on road machines, 
cost of road-building and the importance of specific train- 
ing and education in highway engineering. In his sum 
mary and conclusions Prof. Shaler says that the failure 
ot the Americans to attain success in the management of 
their highways is not due to any lack of public spirit or 
to any incapacity to deal with public affairs, but is mainly~ 
to be ascribed to the exceeding popular ignorance as to 
the nature and value of good roads. Consequently the 
first important step towards the amendment of our system 
is the education of the people as to the means whereb. 
roads may be improved. His book is one of the best 


and it is quite as useful, in its practical hints and direc 


wish tobe better informed as to the material. value ot 
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THE ROEBLING CONCRETE FLOOR, whose test by 
fire was described in our issue of Nov. 5, was subjected 
to a test load of 4,000 lbs. per sq. ft. on Dec. 11, by 
the Building Department of New York city. As 
‘shown in the report in our issue of Nov. 5, the floor 
forming the roof of a brick building, 12 x 16 ft. floor area 
and 12 ft. high, was made of 10-in. I beams, 25 lbs. per 
ft., spaced 4 ft. between centres, with concrete arches 3 
ins. thick at the crown sprung across the space. The 
concrete was made of 1 part Aalborg Portland cement, 2 
ets sand, and 5 parts ashes from steam boiler furnaces. 
A wood fire was maintained under this floor for 
five hours, during the last three of which it was held at 
over 2,000° F., and at the end of the ume a stream of 
water from a fire engine was applied to the under side. 
During this test the floor sustained a load of 150 Ibs. 
per sq. ft. On the next day the load was increased to 
600 Ibs. per sq. ft. without injury. 

A test of the floor to destruction was determined upon 
by the builders. The test was begun on Dec. 11, and 
continued on Dec. 12 and 14. A section of the middle 
arch 4 ft. wide between the I beams, and 2 ft. 6 in. in 
length, making 10 sq. ft. area, was isolated from the 
remainder of the floor by cutting openings at each end of 
its length. On this section a brick pier 1 ft. high was 
built, and over it was placed a platform of heavy plank 
7% ft. square. This was loaded with brick and stone 
until 40,000 lbs. was supported by the foaded area of 10 
sq. ft., or 4,000 lbs. per sq. ft., when the load became 
so top-heavy it was considered dangerous to continue the 
test further. The deflection of the center of the arch 
under this load was just one inch; after the load was 
removed it decreased to % in. 


A TEST OF A CONCRETE FIREPROOF FLOOR con- 
structed by the Columbian Fireproofing Co., 156 5th Ave., 
New York city, was made by the Building Department of 
the city at 68th St. and Avenue A on Dec. 23. The test 
was conducted in the same manner as the other tests 
that have been made by the department during the last 
four months, which have been described in our columns. 
The floor was loaded to 150 lbs. per sq. ft. and subjected 
to a heavy fire for five hours, and then suddenly cooled 
by a stream from a fire engine. The floor sustained its 
ee throughout the test, the maximum deflection being 
a 3 ins. We shall give in next week’s issue a more 
detailed account of this test, with a drawing showing 
the construction of the floor. 

+ ——_______ 

A LIMIT FOR THE HEIGHT OF BUILDINGS is de- 

manded by the New York fire and health officials, in 


answer to queries submitted by the Committee 
of the New York Board of Trade and _  Trans- 
portation now investigating this subject. The Fire 
Department favors a limit of 9&8 ft., as pro- 


vided for in the building laws. So-called fireproof build- 
ings do not come under this law and some of them are 300 
ft. high. Chief Bonner does not believe these buildings 
are fireproof, and said that when the height exceeded 125 


ft. there should be an auxiliary fire plant on each floor 
handled by trained men. He recommended that no office 
building be more than 12 stories high for a street not 
less than 85 ft. wide; commercial buildings should not 
exceed 10 stories, with _70 ft. as a minimum street width; 
and apartment house 7 stories on a 60 ft. street. The 
Board of Health objected to high buildings from a san- 
itary point of view, stating that they restricted sunlight; 
they made artificial light necessary, and were difficult to 
supply with good water on the higher floors. Statistics 
were submitted showing that in all foreign cities there 
were restrictions keeping the height below the width of 
the streets, and that the greatest height, 82 ft., was in 


Vienna. 
on 


THE BOSTON TERMINAL PLANS havebeen submitted 
to thé mayor for approval, and are found to embody some 
highly interesting features. There will be two floors, 
one slightly above and the other slightly below the street 
level, reached by easy inclines instead of stairs. On the 
upper level will be 28 parallel tracks, leading out to two 
four-track main lines (one for the New York, New Haven 
& Hartford R.R,, and one for the Boston & Albany R. R.). 
On the lower level is a double track loop with three plat- 
forms, this being intended for the suburban traffic (which, 
it is expected, will be operated by electric traction). 
Hach of the two tracks can accommodate 20 cars. No 
Switching will be required, the trains coming in on the 
two inbound tracks, passing round the loop, and going out 
on the two outbound tracks. The trainshed will be 700 
ft. long and 650 ft. wide, having a central span of 228 ft 
6 ins., and two side spans of 165 ft. 9 ins. The plans 
have been prepared by Mr. George B. Francis, M, Am. 
Soc. C, E., Resident Engineer for the Boston Terminal Co. 


THE EAST RIVER TUNNEL scheme has received the 
approval of the Railroad Commissioners, and the New 
York & Brooklyn R. R. Co. has been authorized to proceed 
with the work of construction. The tunnel is proposed 
to extend from Fulton St., Brooklyn, to Ann St. and 
Broadway, in New York city. Messrs. Sooysmith & Son, 
of New York, are the consulting engineers. 

a 

THE MOST SERIOUS RAILWAY ACCIDENT of the 
week, and the worst that we have had to record for some 
time, was the derailment of a local train on the Birming- 
ham Mineral R. R., near Birmingham, Ala., Dec. 27. The 
train was derailed on the Cahaba River bridge, and fell to 
the ground, 120 ft. below. The wreckage caught fire, and 
23 persons were killed by the fall or in the burning of the 
wreck. It is said that train wreckers had loosened or 
taken up a rail. The bridge is about 800 ft. long, with 
a central span of 110 ft., and was built four years ago. 

eg 

A LOCOMOTIVE BOILER EXPLOSION occurred Dec. 
19 on the St. Louis, Iron Mountain & Southern Ry. at 
Gad’s Hill, Mo. Two men were killed and one injured. 
The engine was standing on a sidetrack at the time, 


A GRADE CROSSING COLLISION between an electric 
car and a passenger train of the Central R. R. of New 
Jersey, occurred Dec. 25, at East Allentown, Pa, The 
conductor signaled the motorman to come on, and then 
saw the train, but too late to warn the motorman. The 
train struck the front end of the car, killing the motor- 
man and injuring five of the passengers, 

—_... ae es 

THE MIAMI & ERIE CANAL broke its bank near Day- 

ton, O., recently, and the water ran out into the Miami 


River. It is said that the bank had been badly weakened 


by rats. x 
Oe 


THE FERRYBOAT “NEW BRUNSWICK,” of the 
Pennsylvania R. R., was burned at her slip in Jersey City 
on Dec, 28. The boat was burned in 1889 and was then 
rebuilt as a double deck boat. It was one of the older 
type, having sidewheels instead of twin screws. 

eg 

A COLLIERY EXPLOSION occurred Dec. 26 in the 
mine of Maule & Son, at Princeton, Ind., by which six 
men were killed and eight injured, 


A FIRE IN A WORKED-OUT COAL MINE, located in 
the 13th Ward of Pittsburg, Pa., is causing much trouble 
to the authorities of that city, who have thus far failed to 
check it. It is now proposed to call in consultation a 
number of mining experts, including the State mining in- 
spectors, and to act according to their advice. 


——— 


A STRIKE OF EMPLOYEES occurred last week on the 
West End Street Ry., of Boston, Mass. Traffic on the 
suburban lines was largely stopped for a time, but cars 
were running again as usual by Dec. 26. The company 
employed many new men, and is giving them preference 
over the former employees who apply to be reinstated. 


THE SOUTH 22D ST. BRIDGE, in Pittsburg, Pa., 
completed less than one year ago, is said, by the Pitts- 
burg “Dispatch,” to show two cracks in each of its 
piers, and some settlement of the foundations is feared, 
The matter is being investigated. 


ENGLISH RAILWAY ACCIDENTS are reported upon 
by the Board of Trade for the 6 months ending June 30, 
1896. These accidents to trains, rolling stock, permanent 
way, etc., caused the death of 2 passengers and 1 em- 
ployee and 54 passengers, 49 employees and 5 other per- 
sons were injured. In the 6 months there were 9 col- 
lisions between passenger trains or parts of them; 15 col- 
lisions between passenger trains, and goods trains or 
light engines, and 18 collisions between goods trains, or 
parts of such trains. Trains running into stations at 
too high a speed, and into buffers or vehicles at rest, 
injured 20 passengers and 38 employees. There were 33 
eases of passenger trains leaving the rails, and 8 simi- 
lar cases for goods trains. In addition to the above, there 
were reported 259 failures of tires, 186 failures of rails, 
and 79 failures of axles in the 6 months. Of the axles 
failing, 50 were locomotive axles, and of these 31 were 
crank, or driving axles, and 18 trailing axles. The failing 
rails were all steel, except 4, and of these 36 were 
double-headed (of which 24 had been turned), 77 were 
single-headed, and 28 were Vignoles rails. The average 
mileage of the 18 iron crank axles that failed was 269,- 
511 miles; that of 18 failing steel crank axles was 267,550 


miles, 
Sse 


SOME BADLY SCAMPED SEWER WORK at Man- 
chester, Eng., is described in the London ‘‘Suryeyor"’ 
for Noy. 6. Extensive sewer building has been under 
way for some time past under the direction of the Rivers 
Committee. A recent report by the city surveyor de- 
scribes the character of some of the work done. The 
“Surveyor’’ says that ‘‘miles of sewers have been formed 
of half, or even less than half, the correct thickness,”’ 
and presents illustrations showing vacant spaces about the 
sewer lining nearly as large as the sewer itself. 

A DEVICE FOR TESTING THE TIGHTNESS of sewer- 
age plumbing work of houses and other buildings is now 
being made by the Rossman & Bracker Co., plumbing con- 
tractors, 132 East 42d st., New York city. While we have 
not seen the machine in operation, the descriptive matter 
sent out by the makers indicates that it is a handy and 
serviceable apparatus for use where either the smoke or 
peppermint test of completed plumbing is ordinarily em- 
ployed. The essential part of the device is a series of 
trays for developing a dark-colored vapor, with or without 
a pungent odor, and a 13-in. fan blower, driven by a hand 
crank, for forcing the vapor into the pipes to be tested. 
The vapor, when odorless, is formed by passing air over 
muriatic acid and then over ammonia. When a pungent 
odor is desired a third pan, filled with ether, is used. 
The trays and fan, with spaces for tools, are placed in a 
box about 28 in. sq. and 18 in. high, with the crank and 
wheel on top, and the whole mounted on a tricycle for 
convenience and rapid transportation. 

See 

IMPROVEMENTS TO THE GARBAGE DISPOSAL 
plant of the St. Louis (Mo.) Sanitary Co. must be made 
within six months, in accordance with a recent court 
order. The order is the result of a suit brought by 
citizens to compel the closing down of the works on the 
ground that the odors arising from the plant constitute 
a nuisance. 


INVESTIGATION OF MUNICIPAL OWNERSHIP oF 
gas works in Brooklyn was voted down, 16 to 8, by the 
aldermen on the day following the adoption of a resolu- 
tion ordering such an investigation by the aldermen of 
New York city. 


THE 4-CT. STREET RAILWAY FARE ORDINANCE 
in Chicago, recently passed, has been vetoed by the Mayor, 
and the veto has been sustained by the council. The 
Mayor urges that better service is needed more than 
lower fares, and that it would be delayed by the pro- 
posed reduction. He also advocates the exacting of a per- 
centage on the gross receipts of street railway compan- 
ies. 


THE DISADVANTAGES OF DRAWBRIDGES near rail- 
way terminals are commented upon by some of the Boston 
papers in connection with the new Boston Terminal Sta- 
tion, in consequence of a recent disabling of the low 
level bridge carrying the present lines over the Fort Point 
channel, which channel will be crossed by the line to the 
new terminal. It is suggested that the railway should be 
elevated so as to allow mastless vessels and barges to 
pass under it, or else that the channel should be filled in, 


THE ALABAMA IRON EXPORT TRADE is rapidly 
developing, says a Birmingham,Ala., news item. This opin- 
ion is based upon the fact that the Tennessee Coal, Iron 
& Railway Co., the largest iron producer in the South, in 
November last sold more iron to foreign consumers than 
to the home trade. The exact figures are not given, how- 
ever, and without them the statement means little, 

SPE Pare ae 

A NEW PIG IRON TONNAGE RECORD has been made 
by the Carnegie Steel Co.’s new furnace, No. 1, located at 
Duquesne, Pa. In 30 days it produced 17,195 gross 
tons, an average of 574 tons per day. Two of the Du- 
quesne furnaces are now in operation, and two others are 
in an advanced stage of construction, 
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MOVABLE DAMS ON THE GREAT KANAWHA RIVER, 
WEST VIRGINIA. 


The construction, operation and general ap- 
pearance of the movable dams, now being built 
by government engineers on the western rivers, 
will be novel and interesting to many engineers, 
As a rule the greater part of the trestles and 
wickets forming these dams are placed by divers 


include ten locks and dams, covering 9014 miles 
of the river. The two upper dams in this system 
are fixed, with a maximum lift of 12 ft.; but all 
below that are movable with lifts varying from 
61% to 10 ft., and giving a navigation pass gener- 
ally 248 ft. wide, and a weir from 210 to 372 ft. 
wide. Dam No, 11, however, provides a pass 804 
ft. wide, and Dam No. 5 has a pass 250 ft. wide. 
With the fixed and movable dams are locks, 50 
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FIG. 1.—GENERAL SECTION OF NAVIGATION PASS, WITH CENTER PIER IN ELEVATION; GREAT KANAWHA 


RIVER IMPROVETIIENT. 


after the coffer dams are removed, and the photo- 
graphs here reproduced are the first we have 
ever seen that show clearly the various parts-of 
the dams connected and in position. We are 
indebted to the courtesy of Mr. Addison M. 
Scott, U. S. Resident Engineer, for the use of 
these photographs and for the general elevation, 
and the notes which we have made use of in de- 


scribing this work. 
Dam No. 11, where these photographs were 
taken, is within 1%4 miles of the mouth of the 


river and is the lowest lock and dam in the Great 
Kanawha system. While all the other dams are 
founded upon rock, lying from 5 to 13 ft. below 
low water, this dam rests upon a compact in- 
durated clay, or hard pan, lying from 19 to 24 
ft. below low water mark. The character and 


FIG. 2.—NAVIGATION PASS, DAM NO. ait 


depth of the river bottom at this point called for 
a material modification in the foundation plans; 
and the methods plainly shown in Fig. 1 were 
adopted. 

It may be stated here that the improvements on 
the Great Kanawha River when completed will 


LOOKING TOWARDS, LOCK, FOOT-BRIDGE 
TRESTLES AND WICKET-TRESTLES RAISED AND PART OF 
THE WICKETS IN PLACE. 


\ 
% 


ft. wide at Dam No. 6, and 55 ft. wide below that, 
and 342 ft. long between quoins for all locks be- 
low Dam No. 6, inclusive. Locks and dams Nos. 
4 and 5 were completed and put into operation 
in July, 1880, and were the first movable dams 
for slackwater navigation in America. Three 
other movable and the two fixed dams have also 
been completed and three others are now under 
construction. This improvement of the Great 
Kanawha River is mainly designed to facilitate 
the transport of coal carried down the river in 
barges usually 130 ft. long by 25 ft. wide, and 
drawing 6% ft. The minimum low water depth 
on mitersills is 7 ft. 

Returning to the description of Dam No. 11, 
we find a navigation pass 304 ft. wide closed by 
76 Chanoine wickets operated by a service bridge. 


closed. With the exception of the La Mulatiere 
dam, at Lyons, France, which has wickets 14 
ft. 3% ins. long, these are the largest wickets ever 
built. 

The lowering of the wickets is. s performed by 
means of the winch and chains shown in Fig, 1, 
Each wicket is first put on the swing, as shown 
by the dotted lines, and then pulled up-stream > 
far enough to free the end of the prop from its® 
seat in the Pasqueau hurter, and it is then low- 
ered by the winch and butt chain. This method 
is shown in Fig. 1; but the general Kanawha 
River practice is to place a clutch and double line 
over the top of the wicket, as is shown, and 
to pull the standing wicket by the top until the 
prop is free, and then to disengage the clutch © 
and let the wicket fall. The advantage of the 
second method is a great saving in time, as the 
operation of lowering can be done in about one- — 
fourth of the time, and the two or three hours — 
thus saved may be of great importance when q 
quick rise in the river occurs. No injury is done | 
to the wickets by this method, as the water below i 
soon checks the rapidity of the fall, and the 
wicket settles down on the cushions without any 
noticeable shock. As is more plainly shown in the — 
photographs, the bottom of each wicket- -trestle is : 
hinged to the dam and the top carries two jour- 
nals, upon which the wicket is articulated, and 
a third journal which carries the prop for sup- 

porting the wicket. When the wickets are down — 
the wicket-trestle and the props lie in the same — 
line on the floor and the wickets themselves lie 4 
flat above them. When the dam is to be raised, — 
a strong pull on the up-stream end of the wicket — 
raises the trestle and the wicket and the prop 
follow until the foot of the latter drops into the © 
notch in the hurter provided for it. The up- 
stream end of the wicket is then depressed until 
it strikes the wooden sill shown, and the wicket 
stands in a nearly vertical position and does duty 
as part of the dam. The wickets, when raised, do 
not touch each other by one or two inches, and © 
this space is usually closed by a scantling dropped — 
into the opening on its diagonal. 5 

The peculiarity of the Pasqueau hurter here 
employed is that the prop pursues one path while 
the trestle is rising, and another while it is being — 
lowered. In the rising path is the notch, or 
step which engages the prop, when it has reached ~ 
the proper height, and holds the wicket firmly. 
When the trestle is pulled slightly up-stream, 


oer 


FIG. 3._NAVIGATION PASS, DAM NO. 
SHOWING UNDER SIDE OF WICKETS AND WICKET-TRESTLES, 


SS iy here ee 


11, LOOKING TOWARDS CENTER PIER; 


AND THE PASQUEAU HURTERS. 


These wickets are 14 ft. 1 in. long and 8 ft. 8 ins. 
wide each, with their tops 13 ft. vertically above 
the sill. The bridge trestles are 8 ft. apart be- 
tween centers, and they are 16 ft. 10 ins, high; 
thus placing the foot-bridge 2 ft. 6 ins. above 
the level of the upper pool, with the wickets 


however, the foot of the prop follows and reaches 


a point where the track terminates; it then slides — 
sideways into the second and unobstructed track 
and moving down it, allows the trestle and wicket 
to fall freely. As will be seen in the photographs, 
the trestles carrying the operating foot-bridge | 
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are also hinged on the line of the dam, and when 
the wickets are all down and the navigation pass 
is opened these trestles can also be let fall so as 
to fold one over the other and present no obstruc- 
tion. For a more detailed description of the oper- 
ation of these dams we would refer our readers 
to a paper read by Mr. Scott before the American 
Society of Civil Engineers and published in the 
Transactions, vol. xxxi., p. 539. 

The construction of the lock and dam here de- 
seribed was commenced in 1893. At the present 
time the lock masonry is nearly completed and 
the navigation pass is practically so, and since 
the photographs were taken the cofferdams have 
been removed. Assuming a fairly good season for 


FIG. 4.- NAVIGATION PASS, DAM NO. 11, LOOKING TOWARDS. CENTER PIER; 
WICKET AND OPERATING BRIDGE TRESTLES LOWERED. ONLY 
PART OP THE WICKETS IN PLACE. 


river work the locks and dams Nos. 9, 10 and 11 
will be completed next year. From the beginning 
of work upon this slackwater improvement, in 
1874, up to 1894, Gen. William P. Craighill, the 
present Chief of Engineers, U. S. A., was in 
charge of this work. Since 1894 Col. Peter C. 
Hains, Corps of Engineers, U. S. A., has had 
charge. The construction of dams Nos. 9 and 10, 
with their locks on this same stream, were de- 
scribed and illustrated in our issue of Aug. 13, 
1896. 


rr 


COMPARATIVE COST OF ENGLISH AND AMERICAN 
BOILERS. 


We have received some data from Mr. Geo. I. 
Rockwood, M. Am. Soc. M. E., of Worcester, 
Mass., who has recently returned from a three 
months’ visit to Europe, concerning the relative 
prices of steam boilers in England and in the 
United States, which are of interest as illustrating 
the wide difference in the practice of the two coun- 
tries. Comparing the ordinary horizontal fire-tube 
externally fired boiler, which is most common in 
this country but is almost unknown in England, 
with the Lancashire internally fired boiler, which 
is the old-time English favorite but is not used at 
allin this country, Mr. Rockwood says: 

In Worcester or Boston the price, for instance, of a 
72-in. x 20-ft. horizontal return tubular fire-tube boiler, 
f. 0. b. cars, with all fixtures, is $1,000. This boiler has 
about 2,000 sq. ft. of heating surface, giving, at 12 sq. 
ft. allowed for one boiler horse power, a total of 166 HP. 
$1,000 divided by 166 gives $6.25 as the cost per HP. 
The price of a 66-in. ~ 18-ft. boiler, f. 0. b. cars, with all 
fixtures, is $800. This boiler has about 1,550 sq. ft. heat- 
ing surface, or 130 HP. $800 divided by 130 gives again 
$6.25 as the cost per HP. 

These boilers are made to first-class specifications hav- 
ing 1%-in. shells of best fire-box steel, triple-riveted butt- 
Strap joints, with rivet holes drilled. They are guaran- 
teed “drop-dry’’ at 225 lbs. water pressure, and to with- 
stand a working pressure of 150 Ibs. steam all their lives. 

Now the price quoted me for the 8 ft. diam. x 30 ft. 
length Lancashire boiler was 20% and 2%% off from 


£585 [ (585 —117) —11.7 ] = £456.3. Calling £1 $4.90 
in round numbers, gives $2,235, f. o. b. cars, as the cost 
of the Lancashire boiler in American money. The total 
heating surface is 1,080 sq. ft., which makes the boiler 
cost $2.07 per sq. ft. as compared with 52 cts. a sq. ft. 
for each of the two American boilers; thus the Lanca- 
shire boiler is about four times as expensive per sq. ft. 
of heating surface. But, on the other hand, the heating 
surface of the English boiler is more effective than it is 
in the return tubular boiler; not only because the Lan- 
cashire fire-box is inside instead of outside the shell, 
but also because of the higher temperature at which the 
flue gases escape. 


The claim is made that the English boiler will evaporate 
economically 6,500 Ibs. of water from and at 212° per 
hour, the maximum evaporation being 8,000 lbs. Taking 
8,000 lbs. = 230 boiler HP. gives 2,285 + 230 = $9.75 


as the cost per HP. If we take the maximum power of 
the 66-in. x 18-ft. boiler as 175 HP. (obtained with a 
combustion of 18 lbs. of coal per sq. ft. of grate per hour) 
then the comparative cost of the American boiler is less 
than half that of the English type. Whether the Lan- 
cashire boiler could be made in the United States at a 
price less than it can be purchased for now in England is 
an open question, as we have no data or experience from 
which to form an opinion; it seems to me not impossible, 
as the prices of all steam goods in this country are so 
much depressed by the severe domestic competition which 
has developed at a rapid rate within a comparatively 
recent period. 

The only internally-fired boiler which is used much in 
the factories of the United States—the Manning type— 
is still much cheaper than the Lancashire boiler, costing 
but $7.70 per HP. when built for the highest pressures, 
and requiring no brick work. The item of brick work 
should also be considered in estimating the comparative 
cost of the return tubular and Lancashire boilers. On 
account of the great weight per HP. of the Lancashire 
when filled with water, and also on account of its great 
length, 30 ft., it is necessary to provide much deeper and 
better foundations for it than we provide for the Ameri- 
can type, and in addition, separate brick return-flues 
must be used for the Lancashire, as it is not economical 
to operate the boiler without the use of an economizer. 
The reason for this appears when one takes into account 
the relative cost of the heating surface in the Lancashire 
boiler and in the Green economizer. The cost of the 
economizer, all erected ready to be operated except for 
the brick setting, is 30 shillings per. tube, $7.35. This 
makes the cost per square foot of heating surface 73 cts., 
as the tubes are 4 ins. diam. x 10 ft. long, #nd thus have 
about 10 sq. ft. of surface per tube. As the heating sur- 
face in the boiler costs 8.4 shillings, or $2.07 per foot, 
whereas that in the economizer costs 3 shillings or 73 
ets. per foot, it is plainly to the advantage of the Eng- 
lishman to buy as much economizer and as little boiler 
as he can use. The dividing line comes in at about the 
middle of the whole amount of surface needed; that is, 
the economizer is given the same number of square feet 
of heating surface as is provided in the boiler. 

In this country the economizer costs something more 
than double the cost of the boiler per square foot of heat- 
ing surface, and is, therefore, of more specialized utility 
than must be the case in England. 

It should be said that brick work is done far cheaper 


in England than in the United States, a ‘‘one hundred 
yards’’ chimney costing less than half what we should 
pay. The same ratio of cost obtains, of course, in brick 
boiler settings. 

To further exemplify Mr. Rockwood’s compar- 
ison we may compare the combination of the Lan- 
cashire boiler and its economizer, which will evap- 
orate economically 6,500 Ibs. of water per hour 
from and at 212°, with an American tubular boiler 
designed to do the same work without an econo- 
mizer; one horse power being taken at 34% Ibs. 
evaporation per hour from and at 212°,and Amer- 
ican practice giving 12 sq.ft. of heating surface per 
HP. This gives an evaporation of 2.875 lbs. per 
sq. ft. of heating surface per hour. The American 
boiler would, therefore, have 6,500 + 2.875 = 2,295 


Eno. NEws. 


FIG. 5.—_NAVIGATION PASS, DAM NO. 11, LOOKING TOWARDS LOCK; WICKET- 
TRESTLES AND PROPS DOWN ; SHOWING THE CONSTRUCTION OF THE 
WICKET-TRESTLES AND THE PROPS AND HURTERS. 


sq. ft. heating surface, which would ordinarily be 
furnished in two boilers. At the price given by Mr. 
Rockwood, 52 cts, per sq. ft., this would cost 
$2,295 x $0.52 = $1,198. The English boiler for the 
same service would have 1,080 sq. ft., costing $2,- 
235. But the English boiler, in order to .operate 
economically, needs to be provided with an econo- 
mizer. The heating surface of the required econ- 
omizer is equal to that of the boiler, or 1,080 sq. 
ft., at 8 shillings or 78 cts. a foot, equals $788, 
which, added to $2,235, gives $3,023 as the cost of 
the boiler and economizer without brickwork, or 
nearly three times the cost of the American 
boilers, 

As to the relative economy of fuel of -the two 
systems, there is probably little difference. The 
American boiler, when run at an economical rate 
of less than three lbs. evaporation per sq. ft. of 
heating surface, will discharge its gases at about 
400° F, The Lancashire boiler will discharge them 
at 800° or 900°, and the economizer will, when it 
is kept clean, reduce them to 300°, an advantage 
of 100° in favor of the English system. The Eng- 
lish system undoubtedly has the advantage on 
the points of safety and durability, and it is a 
characteristic of the Englishman that he is willing 
to pay a good round price for what he considers 
the best article, while the American is apt to con- 
sider first cost as the prime consideration. 

OOO ae 

HOLLOW FORGED STEEL SHAFTS, made by the 
Bethlehem Iron Co., South Bethlehem, Pa., have been in- 
troduced on stern wheel steamboats on the Ohio and Mis- 
sissippi Rivers. The company recently closed a contract 
with the Pittsburg & Cincinnati Packet Line, of Cincin- 
nati, O., for a hollow forged nickel steel oil tempered 
shaft, 38 ft. 9 ins. long, 14 ins. outside diameter, with a 
7-in. hole running through it. Such a shaft is 3,500 Ibs. 
lighter and 3% times stronger than the solid wrought iron 
shaft which ordinarily would be placed in such a vessel. 
This shaft is for a new vessel which the line is having 
built by the Cincinnati Marine Railway Co., of Cincin- 
nati, O. A similar shaft is to be put into the new steamer 


which the Mississippi Valley Packet Line, of New Or- 
leans, La., will shortly build, : 
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THE WOODILINE PRESERVATIVE FOR TIES AND 
TIMBER. 


In most of the processes. of treating rail- 
way ties and timber with preservative com- 
pounds, considerable time and care are expended 
in first extracting the sap and then forcing in 
the preservative compound under heavy press- 
ure, such processes requiring the establishment of 
extensive and costly plants. A process which is 
now being brought to the attention of railway offi- 
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| 
FIG. 2.-PLAN OF TRACKS AND DERRICKS AT THE TREATING TANK. 


cers, and which has already been used to a large 
extent by a prominent eastern railway, consists in 
immersing thetimberin a hot bath of a liquid called 
woodiline, which readily penetrates even such 
hard wood as white oak. The actual composition 
of the liquid is not made public, but we are in- 
formed that it is a mixture of certain powerful an- 
tiseptics with wood-creosote, and other ingre- 
dients. The liquid is said to solidify and harden 
after entering the timber, so that the timber is not 
only made materially tougher in its outer fibers, 
but the wood-creosote is not liable to be washed 
out under the action of moisture, or to be evapo- 
rated. While the best method for impregnating 
the timber is by dipping it into the liquid, good re- 
sults have been obtained by applying the preserva- 
tive hot, with a brush, three coats being used. 
Some 800 gallons were used in this way in treat- 
ing the white oak ties and guard timbers used on 
a bridge built by the Cincinnati, New Orleans & 
Texas Pacific Ry. over the Cumberland River last 
summer. Which ever way is used, the cost per 
tie varies from 15 to 19 cts., including material 
and labor. 

It is desirable that the timber should be dry be- 
fore being treated,and allthe experiments made jn- 
dicate that one gallon of the liquid will adequately 
treat 40 to 50 sq. ft. of surface. If desired, more 
may be used, but it is not considered necessary. 
The liquid does not form a surface coating upon 
the wood, but penetrates it more or less deeply, de- 
pending on the duration of treatment, kind of 
timber, etc. The pores, however, are not sealed 
up, and if there is moisture at the heart of the 
wood, it may escape, so that dry rot is avoided. 

Regarding the penetration of the material into 
such hard woods as oak by simple immersion, it 
is of interest to note that several prominent rail- 
ways have used woodiline to a_  considera- 
ble extent in the treatment of oak, one road in par- 
ticular having used somewhat over 12,0uuU gallons 
during the first half of the present year, largely 
on oak ties and bridge timbers. 

The treatment of timber in this way requires only 
very simple and inexpensive apparatus, such as 
may readily be duplicated at as many points as 
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The first important use of woodiline in railway 
work, was on the Amboy Division of the Pennsyl- 
vania R. R., where some treated ties of red and 
black oak were laid in 1883. These ties are just 
outside of the station at Camden, N. J., in a rather 
unfayorable location. The traffic over them is 
heavy, but they are still sound, and in place in the 
track, after a service of about 13 years, and while 
there has been some slight cutting under the rails, 
this has not been sufficient to warrant the removal 
of the ties. This fact is regarded by the makers 
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as a striking proof of the hardening and tough- 
ening effect of the treatment on the fibres of the 
wood. It is interesting, by way of comparison, to 
note that two, and in some cases three, sets of un- 
treated white oak ties have been removed from 
positions immediately adjoining these treated ties. 

To obtain further evidence as to the probable 
value of woodiline, other tests, of a similar na- 
ture, but including white oak ties, were made from 
time to time, at various points along the line of the 
road. The uniformly good results obtained caused 
the officials of the road to look with increasing 
favor on the process, especially for such work as 
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Fig. 1.—Tank for Treating Ties aml Timber with Woodiline; 
Pennsylvania R. R. 


bridge ties, trestle timbers, guard timbers, etc. 
In 1895 plans were made for a treating tank to 
accommodate ties and timbers up to 30 ft. in 
length, and this was built during the latter part of 
that year. This tank, shown in Fig. 1, is 35 ft. long, 
5 ft. wide and 6 ft. deep, built of 3-in. iron. Its 
edges are supported by heavy timbers, and a coil 
of 14%-in. steam pipe, laid inside, around the bot- 
tom, serves to heat the liquid to about 150 deg. F. 
A small, upright boiler, placed in the boiler house 
near by, supplies steam. Plank platforms surround 
the tank, and it is provided with a removable 
cover to keep out rain. The cost, with all details, 
exclusive of the boiler, was about $390. 

During the spring and summer following the 
completion of this tank, about 12,000 gallons of 
the preservative were used, many thou- 
sand ties and timbers being treated. 
The ties were thrown in at one end 
of the tank, until about 70 had been 
immersed, those first thrown in being 
gradually pushed to the opposite end 
of the tank, whence they were removed 
by pike poles. The average time of im- 
mersion for each tie is about 12 min- 
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FIG. 3.—SECTIONAL VIEWS OF TREATING PLANT. 


desired, The first cost of a treating plant, and the 
cost of transporting timber to and from the plant 
are considerations to be taken into account in esti- 
mating the cost of treating timber, and in this pro- 
cess the liquid is supplied ready for use and can be 
readily and cheaply applied at any convenient 
point. The treatment, we are informed, does not 
impair the strength of the wood or render it brittle. 


utes, during which time about % gallon of the 
liquid per tie is absorbed. The experiments 
made indicate that this amount is sufficient 
for a tie of standard size. It is, of course, 
evident, however, that by increasing the time of 
immersion, a greater amount of the liquid may be 
absorbed. An immersion of three hours, with a 
close-grained, black oak tie, showed about 11% gal- 


lons absorption. With the bath at a higher tem- 
perature, these figures could be increased, 
Some objections were found to the treating tank 


in its original form, and plans were made for an 


improved plant. It was thought that, with a dif- 


ferent arrangement of tracks, and with the addi- 


tion of derricks for the rapid and economical 
handling of heavy timbers, the capacity of the 


plant would not only be increased, but the cost — . 


of handling the timber would be reduced. It was 
also thought best to build an inclined platform 
alongside the tank, upon which the timber, after 
treatment, might be allowed to lie for a short 
time, in order that the superfluous liquid clinging 
to it might drain back into the tank. This drain- 
age platform, of 2-in. pine planks, with oak bat- 
tens, 1x3 ins., over the joints, to keep the timbers 
clear of the platform and allow the liquid to drain 
under them, is shown in the plan of the improved 
plant, Fig. 2. 

The first step in these changes was taken re- 
cently, when the old 8 HP. boiler was replaced 
with one of 20 HP. The first boiler was ample for 
heating the liquid, but the new one is designed to 
serve the double purpose of heating the liquid and 
driving the hoisting engine of the derricks. With 
a plant such as that just described, the untreated 
ties delivered at the cars on one track, will be 
made up into bundles of 10 to 15 ties, secured by 
chains; the bundles will then be placed in the 
tank, and after a proper interval will be lifted on 
to the draining platform and from there loaded 
onto the cars on the other track. With sawed ties, 
sticks of wood may be placed between them, or a 
cast-iron separating frame may be used to 
keep them apart. Such a tank will hold three 
bundles of ties at one time, and its capacity 
should be from 1,200 to 1,500 ties per day. As 
formerly used, the capacity of the tank was, 
at a maximum, 600 ties per day. The improved 
arrangement of tracks and derricks is shown in 
Fig 2. Fig. 3 shows a section of a tank similar in 
many respects to that of the Pennsylvania R.R. 
It is, however, set deeper in the ground, and is a 
little shorter, and not quite so deep. 

A novel form of tank has been suggested, con- 
sisting of an ordinary coal or gondola car, lined 
with sheet iron, thus forming a tank of size to ac- 
commodate large timbers. Steam for iheating the 
liquid could be taken from the locomotive drawing 
the car, and a pole derrick set up at stopping 
points for handling the timber. Or, if desired, a 
crane, engine and boiler could be carried on a flat 
car coupled behind the tank car. 

The process is controlled by the American Wood 
Preserving Co., of Philadelphia, Pa. Mr. Fred A. 
Kummer, Room 502, 72 Trinity Place, New York 
city, is the general representative of the company. 
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A LET-DOWN STEP FOR A FRENCH RAILWAY CAR. 


On the occasion of the late visit of the Tsar of 
Russia to France the Compagnie Internationale 
des Wagons-Lit built a special train for the use of 
the imperial party, which train was made up ef 
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A French Adjustable Car Step. 


sleeping and dining cars, and a car especially ar- 
ranged for receptions, etc., or seven cars in all. 
The majority of these cars had end-entrances, 
with a passage way down one side in the case of 
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doors with steps were necessary, and to maxe 
these latter easy of ascent and yet capable of 
being folded up out of the way of station plat- 
forms, etc., a special step was devised. 

This step is here illustrated from a cut in ‘‘Le 
Genie Civil,” and practically describes itself. Itisa 
counter-poised, double, folding step, requiring a 
force of only 5 kilograms, or 11 lbs., to operate it. 
When the train is in motion the steps take the po- 
sition indicated by the dotted lines. 
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A HYDRAULIC RAM PLANT FOR A PUBLIC WATER 
SUPPLY. 


The hydraulic ram has been used in a small 
way ever since its invention by Joseph Michael 
de Montgolfier, in 1796, to whom credit is given 
for having first perfected the automatic machine. 
John Whitehurst, of Derby, England, is said, 
however, to have understood the principle as 
early as 1775, but his machine required an at- 
tendant who opened and closed the waste valve 
by hand. 

Hydraulic rams are in quite common use, but 
they are practically all of small size, designed to 
raise but small quantities of water and that to 
small heights. 

The Power Specialty Co., 126 Liberty St., New 
York city, however,is manufacturing an improved 
ram, which is of sufficient size and eapacity to 
deserve the name of engine. A section of the so- 


ealled double acting or double supply type, to be 
described later, is shown in Fig. 1. Considering 
it first without regard to the double supply feat- 
ure, suppose the opening at H to be closed. The 
valve at B being open, the water from the source 


ing the waste valve B sufficiently heavy to over- 
come the static head of water in the drive-pipe. 
In fact most writers on this subject, including 
the “Encyclopedia SBrittanica,” state that the 
weight of the waste valve B must be greater 
than the pressure of the statical head of water on 
its under side, so that it may open when the col- 
umn of water comes to rest. In the machine 
which we are describing this would be practically 
impossible on account of the large area of the 
opening at B. 

In this machine the valve B is made as light 
as is consistent with the necessary strength; the 
negative pressure at the end of the stroke is re- 
lied upon to open the valve. With the largest 
size of these machines this valve is 18 ins. in di- 
ameter, and with a head of 8 ft., which is a com- 
mon head for use with hydraulic rams the static 
pressure 9n the under side of this valve is S83 
lbs.; it can be seen that the great shock of a 
valve of this weight would rapidly destroy the 
valve and its seat. 

The waste mechanism of the Rife engine con- 
sists of a large port with flat ample opening and 
a large rubber valve with a balance counter- 
weight and spring seating, removing almost en- 
tirely the jar of closing. The valve C in the air 
chamber consists of a rubber disk with gridiron 
ports and convex seat, fastened at the center and 
lifting at the circumference, as shown by Fig. 4. 
The effort is to transfer the power from the shock 
of the driving water through to the air cushion 
with the smallest possible amount of friction and 
jar. 

Aiter the closing of the valve C the pressure 
of the air in the air chamber forces the water 
in the air chamber out into the delivery pipes. 
With the Rife engine the manufacturers claim to 
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Rankine’s formula in calculating’ efficiency, 
which is 
qh 
- (@Q-—aH 


where Q is the quantity of water flowing per sec- 
ond in the drive pipe; q, the quantity flowing per 
second to the stand-pipe through the discharge 
pipe; H, the height from the escape valve to the 
level of the reservoir which feeds the drive pipe; 
and h the difference in level of the water sup- 
ply reservoir and the water in the stand-pipe. 
D’Aubisson states the formula for efficiency as 


qa (H +h) 

il a 
QH 

D’Aubisson’s is the correct one, considering the 
mechanism as a machine receiving energy at one 
end and delivering it at the other, while if the 
machine is considered as elevating water only 
from the one reservoir to the other, Rankine’s 
formula is the correct one to use. 

When a pipe is attached at H (Fig. 1), the en- 
gine is termed double acting; spring water or 
that which is purer than the water used to drive 
the engine may then be 
supplied through I, and 
by a proper adjustment 
of the relative flow of 
the impure driving water 
and that of the pure 
supply the engine may 
be made to deliver only 
the pure water into the 
mains. This method is 
used where the supply of 
pure water is limited. 


LOLS Es 
SKK 


FIG. 


of supply at more or less elevation above the ma- 
chine flows down the drive pipe A, and escapes 
through the opening at B until the pressure due 
to the increasing velocity of the water is suffi- 
cient to close the valve B. At the moment when 
the flow through this valve ceases, the in- 
ertia of the moving column of water pro- 
duces the so-called ramming stroke which 
opens the valve at C and compresses the air in 


the air chamber D until the pressure of the air 


plus the pressure due to the head of water in the 
main is sufficient to overcome the inertia of the 
moving column of water in the drive pipe. This 
motion may be likened to the oscillation of 
water in an U-tube. At this instant the column 


of water in the drive-pipe has come _ to 
rest, and the air pressure’ being’ greater 
than the static head alone the direction 


of motion of the moving column is_ re- 
versed and the valve C closes. The water in 
the drive-pipe is then moving backward and with 
the closing of C a tendency to a vacuum is pro- 


- duced at the base of the drive-pipe; this negative 


pressure causes the valve B to again.open, com- 
pleting the cycle of operations. At the moment 
of negative pressure the little snifting valve E 
admits a small quantity of air, and at the fol- 
lowing stroke this passes into the air chamber 
which would otherwise gradually fill with water, 
the air being gradually taken up by the water. 

In many machines the mistake is made of mak- 


1.—SECTION OF RIFE HYDRAULIC RAM FOR PUMPING PURE WATER, 
USING IMPURE WATER FOR POWER. 
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elevate water 30 ft. for every foot of fall in the 
driving head; the machine is built in capacities 
as high as 150,000 gallons per day and the effi- 
ciency of 82% is claimed. 

The engine illustrated in Fig. 2 weighs 2.800 
lbs.; the capacity of the air chamber is 20% cu. 
ft.; diameter of drive pipe, 8 ins.; diameter of 
waste valve, 18 ins.; weight of waste valve, 50 
lbs.; diameter of delivery pipe, 4 ins.; height to 
top of air chamber, 714 ft. 

To the reader who has carefully followed the 
above description, it will be clear that the most 
important detail in which the Rife engine differs 
from the ordinary hydraulic ram is the waste 
valve. It will be seen by the drawing that the 
counterweight on the projecting arm of this valve 
permits the adjustment of this valve to suit 
varying heads and lengths of drive pipe. By ad- 
justing the counterweight so that the valve is 
nearly balanced the valve comes to its seat very 
quickly after the flow past it begins. The re- 
sult is that the ram makes a great number of 
short, quick strokes, which are much easier on 
the mechanism than slower and heavier strokes. 
Of course the stroke must be sufficiently power- 
ful to act efficiantly in overcoming the head in 
the delivery pipe. The adjustable weight per- 
mits this to be effected with the greatest nicety. 

The question of efficiency of hydraulic rams has 
been much discussed, and such authorities as 
Rankine and D’Aubisson differ considerably in 
their calculations. The Power Specialty Co. uses 


Made by The Power Specialty Co., 126 Liberty St., 


FIG. 2.—_PERSPECTIVE VIEW OF THE RIFE HYDRAULIC ENGINE. 


New York City. 


A battery of five Rife engines is now being in- 
stalled in connection with a water-works plant 
at West Reading, Pa. The driving water is sup- 
plied from Wyomissing Lake, which delivers 
810 gallons per minute. The battery of en- 
gines which will consist of three large and two 
small rams is located nearly 200 ft. from the 
lake; a fall of 8 ft. is obtained by a 4 ft. dam 
across the outlet of the lake and by sinking the 
engines in a pit; this pit is drained into the 
stream at a point further down. Each of the three 
large engines has a separate wrought iron drive 
pipe 194 ft. long and 8 ins. diameter. 

The water to be delivered to the city stand- 
pipe comes from a spring 1,000 ft. away and at 
an elevation of 8 ft. above the level of the lake. 
The spring water is carried by a 6-in. pipe to a 
small stand-pipe, situated on the dam. Under 
the conditions of the contract this spring water 
had to be delivered to the city stand-pipe with- 
out mixing with the water from the leke. With 
a fall of 8 ft. from the surface of the lake to the 
engines, the spring water must be delivered to 
the base of the large No. 80 engines under a liead 
of only 2% ft. in order to avoid wasting the 
spring water, and at the same time prevent lake 
water passing into the city mains. From the 
spring level to the base of the No. 80 engines 
there is a fall of 16 ft. To reduce this head from 
16 to 2% ft., two so-called single acting engines, 
No. 40, are interposed, which are driven by spring 
water alone. The spring flows about 120 gallons per 
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minute. Half of this is delivered to each No. 40 
engine under a head of 18 ft., and they pump Gdi- 
rectly into the main. The waste spring water 
from the No. 40 engines is delivered into a small 
reservoir in the corner of the pit where the three 
large engines are situated. This reservoir over- 
flows at a point which maintains a constant head 
of 21% ft. on the three No. 80 engines. The main 
which leads to the stand-pipe is 6 ins. diameter 
and 1% miles long. The elevation of the water 
in the city stand-pipe above the engine pit is 
175 ft. The two No. 40 engines pump into 
the main six gallons per minute, or 8,640 gallons 
per day, and discharge by waste 114 gallons per 
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The bridge is located near the mouth of the 
river, where it empties through a shingle beach 
into Mira Bay. 

The bridge crosses the stream by two canti- 
lever draw spans, on pivot piers of concrete on 
each side of the stream, the short lever arm of 
each truss being anchored to the abutments, when 
the bridge is closed across the river. The road- 
way is 15 ft. at pivot piers and 10 ft. in the clear 
at the center, so as to prevent two teams from 
passing each other on the extreme points of the 
lever arms at one time. 

The bridge is proportioned to carry a rolling 
load of 80 lbs. per sq. ft. of roadway, plus the 


a year’s business would have been a profit of 25 instead 
of 35%, while now a difference of 10% would probably 
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mean a loss of 5% instead of a profit of the same amount. — 
It is the purpose here to show what the volume of — 


product must be, and what value must be placed upon it x 
in order to | 


unsold, or what selling price when sold, 
make both ends meet and to overlap for a given organi- 
zation and general expense. 


First, an annual estimate or prospectus, Table I., for. 
the succeeding year, is prepared, based upon experience 
and judgment. 
business is assumed to be $100,000, and the annual pay- 
roll to be $50,000, equally divided between producers and 
non-producers. All those whose time can be directly as- 
certained and charged against some specific order or article 
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THE MIRA RIVER BRIDGE, CAPE BRETON CO., NOVA SCOTIA. 
M. Murphy, [1. Can. Soc. C. E., Provincial Government Engineer. 


minute into the reservoir, which supplies the 
three large engines. The three No. 80 engines 
receive 810 gallons per minute of lake water and 
114 gallons per minute of spring water. They 
force into the main 25 gallons of spring water 
per minute, 36,000 gallons per day; the com, 
bined delivery of the five engin=s is 4,540 gal- 
lons. 

The figures given above are the contract re- 
quirements, and it is stated that they will be 
exceeded in practice. 

The cost of this pumping plant was $3,000. The 
cost of operation will be nothing, as no attend- 
ance is required, and the cost of maintenance will 
be $82 per year for new valves. 
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THE MIRA RIVER BRIDGE, NOVA SCOTIA. 
By M. Murphy.* 


The highway bridge over the Mira River is not 
remarkable for its size, nor for the difficulties at- 
tending its erection, but for the cheapness with 
which it was constructed. The Mira River is nav- 
igable for small craft for a distance of about 20 
miles from its mouth. Its width is irregular, nar- 
rowing between cliffs of sandstone for some miles 
up,and extendinginto lakesstill further up. Heavy 
ice forms in the still waters of these basins in the 
winter season, and is carried downwards with the 
stream in the spring, with sufficient velocity to 
destroy an ordinary structure, where the channel 
is contracted and the current is strong. For this 
reason, a bridge spanning the whole stream was 
considered the most advisable to adopt. The span 
is 140 ft. between piers, so that a vessel can beat 
through against the wind and tide. The highway 
traffic is of a light, rural character, hence the 
lightness of the design. 

The construction of the circular pivot piers for 
the bridge may be worthy of remark. They are 
founded on flat stones, placed as regularly as pos- 
sible without the aid of dams in the stream, up 
to extreme low tide. Upon this foundation is spread 
a 2 ft. bed of Portland cement concrete, covering 
the whole base of the pier. From thence, up to 
the top the pier is built hollow, as shown by the 
plan. A passage communicates with each open 
Space, so as to allow a man to examine the ma- 
chinery of the swing span and paint it when nec- 
essary. The walls are of Portland cement rub- 
ble concrete, faced with Portland cement fine con- 
erete. The plan shows the temporary wooden cas- 
ing, within which the walls were built. 


*Provincia]l Government Engineer of Nova Scotia, 


static load of the bridge. The specifications in- 
cluded the following requirements: 


Ultimate strength of iron............ 50,000 lbs. per sq. in. 
Compressive strength of iron........ 40,000 i 
Greatest tensile strain must not ex- 
ceed, cee er are ere KUO. ata ne 
Shearing across grain must not ex- " 
COCO. eek ees cisyexeehe ee ey end 976450) if 
Pinhole intrados bearing must not a 
exceed. .  awinite cers ert eart ONA0 Die 
The cost of the bridge was as follows: 
Metal work.. ... SMOG A UNS Sense Soretehemmencrelin sed Becuateta mass 86,7 
Piers, abutments and approaches..........+eseeeee 2,318 
oe VIG A ee Ee roi ren DiGRA MOS SUC Poa Gas seo $9,018 


A METHOD OF DETERMINING SELLING PRICE.* 
By H. M. Lane, M. Am. Soc. M. E.** 


In business it is necessary that both ends meet, and 
desirable that they overlap. To accomplish this, re- 
ceipts or value produced must exceed expenditure. It is 
customary to transact business for a year, and then as- 
certain the results from the records, at a time when it is 
too late to apply remedies which would affect the result 
of that year. It is the purpose of this paper to propose 
a method by which the conditions affecting the final result 


rl 


Half Top Plan. 


Pier for the [Mira River Bridge. 


of a year’s business may be shown in a simple manner 
at the end of each month or week. It is in no sense a 
substitute for the usual bookkeeping and inventory, but 
an auxiliary for the convenience of the manager relating 
to organization and operation. 

There are in these close times concerns of which it is 
true that 25 years ago a difference of 10% in the result of 


#A aper presented at the New York meeting (Dec., 
1896) of the American Society of Mechanical Engineers. 
**President The Lane & Bodley Co., Cincinnati, O. 


produced for sale are classed as producers, and all others 
as non-producers, and in case of doubt safety lies in 
erring on the side of classing an individual as a non- 
producer rather than a producer. The column, Estimated 
Expenditure, Table I., requires no explanation. It shows 
in this assumed case that for the conduct of the business 
for the succeeding year $156,000 must be secured. 


be derived? 
In the column, Estimated Receipts, adjoining: 


(a) Fixed income $600, this being the sum derived from — 
rental of a portion of the factory buildings, interest on — 


bonds or returns from investments. 


(b) Interest $400 is the estimated sum to be derived 


from notes given for deferred payments, overdue ac- 
counts, etc. 

(c) It is assumed that in case of a machine shop with 
tools varying greatly in size, value, floor space occupied, 
and power required, that there should be a separation of 


the charge for the workman and for the tool. The hourly 


charge for a man at 25 cts. working on a $5,000 horizontal © 
boring-mill should not be the same as for the same priced — 
man working on a $300 lathe. Separating tool time from — 
it is estimated that the tools would 3 


workman’s time, 
yield a plant charge of $5,000. 


(d) Material and merchandise are estimated at $75,000. — 
This item is the same as in the column of estimated ex- — 
penditures, to which is added, say, 20% (e), which yields ; 


$15,000. 


(f) Producer’s wages is the estimated amount to be de- ‘ 


rived by charging producer’s actual time at his actual 


rate against the product. The sum of all these estimated — 
receipts is $121,000, while the sum of the estimated ex- 
penditures is $156,000, which would show a deficit of — 


$35,000 on the year’s business. Now from what source is 
it possible to secure this $35,000? Clearly. from a per- 
centage added to producer’s wages. 


TABLE I.—Annual Estimate. Assume Capital $100,000. 


Annual Pay-Roll, Producers, $25,000; Non-Producers, 
$25,000. 


Estimated Receipts. $600 Estimated Expenditures. 


a—Fixed Income... Profit [inane eat 1,000 

b—Interest ........ 400 Losses.....ciecemeun 500 
c—Plant charge..... 5,000 Renewals :........ 2,000. 

d—M’t’rial and mdse 75,000 Depreciation ....... 2,000 

e—20% to material & Producers’ wages... 000 

mdse ....-.-... 15,000 Non-producers’ wges. 25,000 

ft—Producers’ wages 25,000 Material and mdse.. 75,000 

———— General expense.... 10,000 

: $121,000 Stable and hauling. 500 

g—140% to producers’ Printing and sta- 

wages to balance 35,000 _ tionery .......... 300 

Freight and express. 500 

Advertising ....... 1,000 

Postage. seiusinceee 200 

Insurance ......... 1,000 

Commissions ...... 200 

Interest & discounts 800 

Charity. cnccaseetes 200 

Diewal ii scccraeeterrs 300 

: Buel, Jie. teeters 
2 Contingent ........ 1,000 


$156,000 


In this case the capital invested in the 


The — 
question then arises, from what sources is this sum to — 


In this case pro-— 
ducer’s wages are $25,000, and in order to derive there- 


fe 


er eel Sica 


4 


At 
is 
Se 
> 
Fe 
— 


f 


Pe ne oS Ce a Se ead 


ae 


| 
: 


4 
: 
4 
§ 


Cla ah si 


<a 
os 


arr 


We ep PE ESS ies 


< 
‘Ps 


December 31, 1896. 


ENGINEERING NEWS. 


431 


_ TABLE Il.—FORM FOR TABULATED MONTHLY STATEMENT OF RECEIPTS AND EXPENDITURES, ESTIMATED 
AND ACTUAL, IN A MANUFACTURING BUSINESS, 


hee 1 all 


Se 


_————— Se 


__ = 
5 & 5 & 3S & 8 e & = s FS 
Monta Enpixe. z 3 a | » 2 & s + c a 
< & o = < 5 B S £ 2 5 a 
Le) a < = Sy 5 < n ° x a 
AS i 833.83/ 1,666.67] 2,500.00) 3,383.33] 4,166.67] 5,000.00] 5,833.83) 6,666.67} 7,500.00) 8,333.33) 9,166.67} 10,000.00 
Actual 833.83) 1,666.67| 2,500.00} 3,838.33] 4,166.67] 5,000.00; i as 
eee eee ee ee ee es | ee | 
ones ae 41.66) 83.33} 125.00] 166.66] 208.33] 250.00) 291.66] 333.831 376.00] 416.66] 458.33) 500.00 
NokERNO eee. .cafeate ri ticubietoze ce. 100 100 100 
RSENS] Snneatan |OSSEORE| aesensmmesese | gunsesscesss | Sasa ee eee | ees 
aunty — 166,66) 883.33] 500.00] 866.66} 833.33] 1,000.00] 1,166.66 1,833.33] 1,500.00] 1,666.66) 1,833.33] 2,000.00 
‘Actual 50.60} 175.30/ 450.90] 730.60} 850.43] 1,033.70 * 
eS Se es Oe SS A A A a 
Depiction _— 166.66) 338.83) 500.00} 666.66) 833.33) 1,000.00) 1,166.66] 1,333.33] 15500-00) - 1,666.66) 1,833.33) 2,000.00, 
Actual 166.66] 333.38) 500.00} 666.66] 833.33] 1,000.00) 
———— a an —_—  —_—_—_ 
Estimated| 2,083.33) 4,166.67] 6,250.00] 8,833.83) 10,416.67] 12,500.00] 14,583.23, 16,666.67] 18,750.00) 20,833.33) 22,916.67] 25,000.00 
Producers’ Wages - —|— — ~ 
Actual | 2,187.68} 4,687.50] 6,448.90] 8,431.57] 11,082.21] 13,117.60) 
| es | | | a | | | | | —e—E 
Estimated| 2,083.33] 4,166.67] 6,250.00} 8,388.83] 10,416.67] 12,500.00) 14,583.83] 16,666.67] 18,750.00) 20,833.33) 22,916.67] 25,000.00) 
Non. Pro, Wages 
Actual | 2,075.61] 4,212.18] 6,828.00] 8,857.91] 10,961.13} 12,968.90) 
a ae | | | | | | eS | 
Estimated] 6,250.00} 12,500.00] 18,750.00] 25,000.00] 31,250.00) 37,500.00) 43,750.00] 50,000.00} 5ti,250.00| 62,500.00) 68,750.00) 75,000.00 
Material & Mdse. : “2 
Actual | 6,111.98) 11,361.91] 17,821.20] 23,911.38] 30,671.80) 36,439.10 . 
aes eee |e | eneames| | aS | eS — ———— 
Estimated| 833.83} 1,666.67} 2,500.00] 3,833.83] 4,166.67] 5,000.00) 5,833.33] 6,666.67] 7,500.00] 8,333.33] 9,166.67] 10,000.00 
General Expense 
Actual 891.78] 1,741.30] 2,684.20] 3,488.20] 4.364.90] 5,236.20 
cwero ew ee eee ee ee a ee ee ee eee ees ee ae ee ee 
Estimated 41,66 88.33} 125.00] 166.66] 208.83} = -250.00/ 291.66, 333.33] 375.00} 416.66) 458.33) 500.00) 
Stable and Hauling a 
E Actual 42,30) 85.40] 128.30] 160.84] 202.90] 281.92 4 
s eer ee ee en ee eee Se ee Ce ee 
E | printing and Sta- )|Estimated 25.00) 50.00 75.00/ 100.00) 125.00] 150.00) 175.00) 200.00] 225.00) = 250.00 275.00} + 300.00 
1 te ease 
3g tonery } Actual 23.90 51.90 75.60 96.30] 131.60] 148.40 
:—_—— — ——_ ————EEE (ean a es 
Freight and Ex. § {Estimated 41.66) 83.33| 125.00] 166.66] 208.33] 250.00] 291.60] 333.33} 375.00) 416.66] 458.33] 500.00 
4 E Ng i Actual 49.63} 96.49] 138.60] 155.91] 201.90] 241.60 
so [a — ew eee ee 
zg jee Estimated 83.33] 166.67] 250.001 383.33] 416.67] 600.00] 588.83! 666.67} 750.00} 833.33) 916.67] 1,000.00 
verti = 
& re i Actual 83.33}  166.67| 250.00] 333.53] 416.67] 500.00 
ees | eee || eee | eens | es —EE —— 
§ [Estimated 16.67 83.34 50.00! 66.67 83.84) 100.00] 116.67| 183.33] —150.00/ —166,67| 183.33] — 200.00 
Postage 
os (| Actual 17.48 88.70 50.68 61,97 81.33) 96 .40| 
a 
Estimated 83.83] 166.67} 250,00} 333.33) 416.67} 500.00] 583.33] — 666.67/ 750.00) 833.33) 916.67) 1,000.00 
Insurance 
Lb { Actual 83.83} 166.67| 250.00] 338.83! 416.67) 500.00) 
—_ ——' | | — 
Estimated 16.67 33.34) 50.00 66.67 83.34) 100.00] 167.67} 133.33] 150.00] 166.67| 183.33] + 200,00) 
Commissions 
Actual 17.69 33.39 41.60 79.40 96.80] 125.60 
pl | Ae ee ——— 
Interest and Dis- | {Estimated 66.67} 133.34] 200.00] 266.67] 338.34/ 400.00] 466.67] 533.34) 600.00] 666.67| 733.83| 800.00 
counts { Actual 78.30] 174.60! 278.30] 204.20! 397.21] 483.20 
eect —_ | — — 
ee Estimated 16.67 83.34 50.00 66.67 83.34] 100.00) 116.66] 183.34] 150.00] 166.67} —183.33| 200.00 
Charit, = = 
“J } Actual 16.67] 83.34 50.00 66.67 83.34] 100.00) 
eS a | || | 
aes Estimated| 25.00] 50.00 75.00| 100.00] 125.00} 150.00] 175.00] 200.00} + 225.00] 250.00) 275.00) + 300.00 
& | Actual 25.00) 50.00) 75.00| 101.25] 181.25] 260.90 
DS ee — ——————— 
par oo 41.66) 83.33) 125.00) 166.66] 208.33] 250.00] 291.66] 333.38} 375.00] 416.66] 458.33; 500.00) 
‘uel 
Actual 61.40) 98.60| 148.80] 187.94] 210.93] 252.40 
ee SE ee ————! | | | 
( |Estimated| 83.33, 166.67, 250.00) 338.33) 416.67} 500.00] -583.33| 666.67} 750.00) — 838.33| 916.67] 1,000.00) 
Contingent < 
HP CACHIAL ulsvenn wesu[eces snayen| ctencetiree 840.90) 341.67] 487.91 
—————— rare ee ae | S| | 
Estimated] 13,000.00] 26,000.00] 39,000.00] 52,000.00] 65,000.00] 78,000.00} 91,000.00}104,000.00|117,000 .00/130,000 .00| 143,000 ,00/156,000 .00 
Total Expenditure 
Actual | 12,766.87] 28,623.60] 37,701.08) 51,229.54) 65,692.79] 78,373.83 
—— ee ee eee ee (ees ee Se a 
Actual | 13,655.73| 28,088.75] 37,846.76] 57,228.73] 72,904.71] 78,215.62 
Total Receipts { a 
Estimated) 13,000.00] 26.00.00} 39,002.00] 52,000.00) 65,000.00} 78,000.00} 91,000.00] 104,000.00 }117,000.00 130,000 ,00/ 143,000 .00|156,000.00 
SS A A a SS A A a SS 
140s to fool Actual 8,072.02] 6,050.76] 8,590.79) 11,881.94] 15,185.67) 17,901.97 
Wages to Balance } |retimated| 2,916.66 5,833.34| 8,750.00] 11,646.66/ 14,583.34] 17,500.00] 20,416.66] 23,333.34] 26,250.00 29,166.66] 32,083.34] 35,000.00) 
a eS ee ee ee ee ee es ee eee se OO ee 
‘Actual | 2,194.30) 4,321.07] 6,136.28] 8,496.74] 10,848.91] 12,786.91 
Producers’ Wages | a 
Estimated] 2,083.33] 4,166.67} 6,250.00| 8,383.33] 10,416.67] 12,500.00) 14,583.33] 16,606.67] 18,750.00) 20,833.33] 22,916.67| 25,000.00 
| | S| | —— | Se | | | 
& | cog to Material and j Actnal | 1,318.92) 2,779.28| 3,597.48] 5,792.28] 7,398.22} 7,792.29 
3 | Merchandise Estimated| 1,250.00] 2,500.00} 3,750 00} 5,000.00} 6,250.00| 7,500.00| 8,750.00] 10,000.00} 11,250.00] 12,500.00| 13.750.00} 15,000.00 
2 ES | | es |S | | | 
2 Material and { Actual 6,594.60) 13,896.40] 17,987.41] 28,961.40) 36,941.11} 38,961.46) 
a x 7 as 
3 Merchandise Estimated| 6,250.00] 12,500.00] 18,750.00] 25,000.00] 31,250.00] 37,500.00] 43,750.00] 50,000.00] 56,250.00] 62,500.00] 68,750.00] 75,000.00 
S| | | LS | S| a a 
tal Actual 391,68] 861.94] 1,294.83] 1,796.23) 2,136.74] 278.39) 
Plant Charge } 7 | 
Estimated] 416.66] 833.34] 1,250.00] 1,666.66] 2,083.34) 2,500.00] 2,916.66] 3,333.34] 3,750.00) 4,166.66) 4,583.34] 5,000.00 
_—————— ———| — ———— | 
Actual 34.21 78.40) 89.97} 110.14] 156.00] 194.60 
Interest { — es es 
Estimated 33.33) 66.67| 100.00] 138.33] 166.67) 200.00] 233.83) + 266.67] 300.00] 383.33) 366.67} 400.00 
ee ee — — es | ae eS a | a | RE 
Actual 50.00 100.00] 150.00} 200.00) 250.00] 300.00 
Fixed Income i - — m= — 
Estimated 50.00} 100.00) 150.00] 200.00} 250.00] 300.00} 350.00] 400.00) 450.00) 500.00) 550.00} 600.00) 


from the $35,000, to make good the deficit, 140% must be 
added. j t=] 

We have now a sure method of determining the neces- 
sary selling price when the actual cost of material and 
merchandise, the number of hours and rate per hour, 
and the tool hours and rate per hour are known; thus, 
material and merchandise, plus 20%, tool hours at their 
established rate and labor plus 140% equals the selling 
price under the conditions assumed in the annual esti- 
mate. 

But, unfortunately, the business manager cannot sit 
at his desk in December and predict that his losses for 
the succeeding year will be $500, and his legal expenses 
$300, and contingent expenses $1,000, and that he will 
employ and get the benefit of the product of $25,000 ex- 
pended in producer’s wages. It is this difficulty that the 
method now presented meets and overcomes by the use 
of the tabulated monthly statement, Table II. This is 
shown in monthly form, but so little labor is involved that 
the manager may keep in closer touch with his business 
by using a weekly form. This sheet provides for bringing 
the actual receipts and expenditures together with the 
estimated, item by item and month by month, so that a 
glance will show if any item of expenditure is actually 


_overrunning the estimated, and if any item of receipts 


eee 


is underrunning the estimated, and show it in time for 
correction. It will also show for any month if the total 
actual receipts or expenditures vary from the estimated, 
and which way and how much. This is desirable, for one 
item may exceed the estimated and be compensated by 
another, so that the total shall be unaffected. This table 
is prepared and used as follows: The items—Hstimated 
Receipts and Expenditures, Sheet I.—are divided by 
twelve, and one-twelfth of each item entered in the col- 


umn, “Month Ending January 31,” and on its properly 
designated horizontal line, under February, two-twelfths; 
March, three-twelfths, etc., the amounts being cumulative 
until at the end of the year or under December they 
amount to the sum shown in the annual estimate. These 
spaces may be all filled out as shown for the last half 
of the year—Table II. 

It will be noticed that in the two horizontal lines of 
totals (receipts and expenditures), Table II., the estimated 
amounts are always equal. They must be if both ends 
are to meet. At the end of the first month of the new 
year actual figures are available and are filled in the proper 
spaces, and the items and totals for the year, as far as 
it has gone, are directly comparable with the correspond- 
ing estimates; and right here the manager has a chance 
to earn his salary by managing. This method gives him 
eleven more chances and eleven months’ time for remedies. 

Answering the proper objection, that selling prices are 
not made by ascertaining the value of material and labor 
and adding a percentage, but by competition, it is never- 
theless true that unless the value of material and labor 
will admit of the addition of the percentages proved to 
be necessary by the annual estimate, without making 
the selling price so high as to keep the goods out of the 
market, then the end of the year will show a deficit. When 
it is found that a selling price arrived at by this method 
is too high, the obvious remedy is to reduce the amount 
(not necessarily the rate) paid for labor or material until 
they will bear the addition of the necessary percentage 
without throwing the article out of the market. It is 
clear that, other things being equal, twice the producing 
force will require but one-half of the percentage to be 
added. It is also clear that a reduction in the total ex- 
penditure, or an increase in any items of receipts, will re- 


- 


duce the percentage necessary to be added. This gives 
the manager a definite method of making readjustments, 
as he obtains results of actual business as the year 
advances. In this method one assumption is necessary, 
but it is a fair one, viz., that the employment of a certain 
number of dollar’s worth of productive labor produces a 
corresponding value of product plus the percentage 
shown to be necessary by the estimate. The man- 
ager must secure this result. In other words, every 
dollar paid to producers plus the required percentage 
must be charged to the product (this together with the 
plant charge and material plus its percentage), must be 
the real value of the product, sold or unsold, and all 
things must be adjusted to this end. 


A NEW METHOD OF EXTRACTING GOLD from 
quartz has recently been described in England, and said 
to have been successfully tried on Australian gold-bearing 
rocks. It is called the ‘‘ore-atomic’’ system. The rock 
is crushed to lumps of convenient size, it is then, in a 
closed chamber, from which air is excluded, exposed to 
the heat of a furnace, and to the action of water, gas, 
and hydrogen. The sulphur in the ore is thereby 
eliminated, as sulphuretted hydrogen, and any oxide in 
the ore is reduced to the metallic state. After being 
thoroughly heated the material is suddenly quencned by 
the injection of cold water. This operation is repeated 
several times, until the quartz is so softened as to be 
easily crushed by the fingers, and crumbled into powder. 
The contents of the chamber are then dumped into a 
tank, and the gold separated by washing. It is claimed 
that by this process there is absolutely no loss by ‘‘float 
gold’ or by oxidation, and that all of the gold in the ore 
or rock is recovered. 


a 


THE FASTEST TRAINS IN GERMANY, says the ‘‘Re- 
vue Generale des Chemins de Fer,’”’ are the express trains 
between Berlin and Hamburg. On this 177 miles of line, 
the grades are very eaSy and the curves are of large 
radius. Three trains daily leave Berlin and reach Ham- 
burg in 3h. 36 m., the average speed being 49 miles per 
hour, not including,a stop of 4 minutes at Witten- 
berg and another of 1 minute at  Friedrichruh. 
The average speed between these two last stations is 
52 miles per hour. The normal train hauled is made up 
of four heavy “‘corridor’’ passenger cars, mounted on 
trucks, and two baggage cars, on 6 wheels each; the 
total weight is about 133 metric tons. The locomotive 
has 4 coupled driving wheels, 6.56 ft. in diameter and 
is provided with a leading truck. The fastest Austrian 
train is the ‘‘train de luxe,’’ running between Vienna and 
Carlsbad. ‘The 283 miles is made in 419 minutes, in- 
cluding stops aggregating 40 minutes. Deducting these 
stops, the average speed is about 44.7 miles per hour; 
this is very good, as some of the grades are heavy and 
the curves are sharp. The train weighs 140 tons and 
the locomotive 80 metric tons. 

ee es 


THE DEEPEST BORE-HOLE IN THE WORLD, says 
Mr. C. Zurdel, in a late communication to the Industrial 
Society of Mulhouse, is one of 6,571 ft. below the sur- 
face of the soil, made at Paruschowitz, near Rybrick, 
Upper Silesia. The previous record for depth was the 
5.733 ft. hole drilled some years ago at Schladebach, 
near Leipsig. The later bore-hole was made in a search 
for coal measures, and 83 seperate seams, some of con- 
siderable thickness were penetrated. The hole was 12 
ins. in diameter at the beginning and this was lined with 
a tube about 0.4-in. thick; at a depth or 230 ft., the bore 
was reduced to 84 ins. diameter, and thus continued for 
351 ft. At this point the blue marl encountered became 
so compact that the diamond-drill had to be used and 
under the action of the water the marl swelled to such 
a degree that the diameter of the pipe had to be again 
reduced. The greatest difficulty encountered was the 
great weight of the boring rods, as the depth increased. 
Though steel was used, at a depth of 6,560 ft. the total 
weight of the tools reached 30,155 Ibs. Under this weight 
ruptures of the rods were frequent, and an accident of 
this nature finally stopped the work; about 4,500 ft. of 
rods fell to the bottom, and being jammed under a part 
of the tubing it was impossible to withdraw it. The 
diameter of the well at the bottom was 2% ins. Tempera- 
ture observations made showed 12° C., or 53.6° F., at 
the surface, and at the depth of 6.571 fi. she temperature 
reached 69.3° C., or 157° F. This is equivalent to an 
average augmentation of heat of 1° CG. for every 34.14 m. 
of depth, or 1° F. for every 63 ft. These figures differ 
slightly from those obtained in other deep borings. The 
increase of heat at Schladebach corresponded to 1° C. in 
35.45 m.: that at Sperenberg, near Berlin, to 1° C. in 
29.51 m.: and at the artesian well of Grenelle, at Paris, 
which is only 1,797 ft. deep and furnishes water at a 
temperature of 27.70° C., it is estimated that the increase 
of heat is equivalent to 1° C. in 31.83 m. The boring at 
Parnschowitz was commenecd on March 26, 1892, and it 
reached its maximum depth on May 17, 18938, or in 899 
working days. The total cost was $18,800, or about $2.86 
per lin. ft. 
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The rapid destruction of the forest resources of 
the United States has frequently been pointed out 
in our columns, and we have long advocated the 
institution of protective measures to check this 
destruction. A notable example of the enormous 
consumption of timber for mining purposes is 
given in the paper which we reprint in another 
column, giving details of the amount and cost of 
timber used in the Comstock mines, of California. 
From 1870 to 1891, it is estimated that there have 
been used for the mines and mills 674,765,000 ft. 
B. M. of timbers and lumber, and 391,070,500 cu: 
ft. of wood, representing a total cost of $46,072,- 
548. About 200,000 acres of forest have been de- 
stroyed to operate the mines, and when the re- 
maining 45,000 acres of timber land and wood land 
are denuded, the timber supply will have to be ob- 
tained at a distance of more than a hundred miles 
from the mines. Even now the bulk of the supply 
has to be transvorted 65 miles by railway and 
flume. Timber is now growing on the area al- 
ready denuded, but it is said that nearly a century 
must elapse before this new growth attains the 
size required for mine timbers. Certainly this area 
of new growth should be under government care 
and protection. The paper contains much matter 
of interest in regard to the supply and consump- 
tion of timber and wood for mines, but its most 
important lesson is that forest protection is a mat- 
ter of vital importance for this country. 

Se ee 

The importance of securing pure water for 
cities and towns and of quickly and safely remov- 
ing it after it becomes fouled by use was never 
before so fully realized in this country as at pres- 
ent. Massachusetts and New York have for some 
time past vested in their respective state boards 
of health a general supervision of this matter, 
and Ohio not long ago followed their example. The 
engineering societies of Illinois, together with the 
State Board of Health and the University of Illi- 
nois, have drafted a bill looking to the same end, 
to be submitted to the coming session of the leg- 
islature. 

We are heartily in favor of the supervision by 
state authorities of matters affecting the pub- 
lic health, and we hope that legislation to that 
end may be enacted in Illinois; but some features 
of the proposed bill, which are reprinted else- 
where, should be modified before the bill is pre- 
sented to the legislature, if good results are de- 


sired from the law. In the first place, it would 
be a piece of useless red tape to require the ap- 
proval of the State Board of Health “before any 
sewer or extension of sewers’ could be con- 
structed. There is not a city of any size in which 
new sewers are not continually being built. On the 
other hand, the present draft of the bill requires 
only that systems of public water supply shall be 
submitted to the board. It would therefore be 
possible for any city to alter its water supply and 
take it from a wholly new source without the ap- 
proval of the board, which is exactly what it is 
desired to avoid. 


We understand from the information received 
that the analyses are to be made not only at the 
University of Illinois, but by members of the staff 
of the University. This, coupled with the proposed 
nomination of the engineer by the Illinois Society 
of Engineers and Surveyors, would be withholding 
from the State Board of Health the selection of 
the working force necessary for the contemplated 
investigations. We suppose the idea is to util- 
ize laboratories already established for the chemi- 
cal and bacteriological work, and that it is as- 
sumed that these laboratories are, or may be, 
properly equipped with men and apparatus for the 
proposed investigations. With all conditions as 
favorable as possible, this plan might work most 
admirably. We are not in a position to speak of 
the conditions existing in Illinois, but elsewhere 


the views of a State Board of Health and those - 


of the professors of a state university might not 
always agree as to methods of investigation, and 
provided the former had pronounced and meri- 
torious views on the subject this might be a se- 
rious matter. In the same way the engineer chosen 
by the board from the three men nominated by 
the Illinois Society of Engineers and Surveyors 
might not prove, later on, acceptable, perhaps 
through no fault of any of the parties concerned. 
In such a case must the board retain him, whether 
or no, until the expiration of his term? There seems 
to be a chance for both political and professional 
strife within the society if this nominating power 
is vested in it. In short, there can be no reason 
for vesting the nominating power in a wholly un- 
official body, unless the official body or persons 
in whom such powers are generally vested are 
incompetent, or false to their trusts. The Massa- 
chusetts State Board of Health selects its own en- 
gineers, chemists and bacteriologists. The work of 
that board is universally recognized as a model 
of its kind, and in magnitude surpasses anything 
ever attempted in this country or, we think, in the 
world. It is true that Massachusetts is noted for 
the high character and ability of the men who 
serve on its public commissions, but if the com- 
missions in other states are less able is it likely 
that amends will be made by taking away from 
them the selection of their own working staff? 
Under such circumstances, one of three results 
may be expected: (1) Conflict; (2) the working 
force will finally be controlled by the commission; 
(3) the commission will automatically adopt the 
recommendations of its engineers and other scien- 
tific workers, in which case the work in hand 
might as well be given outright to those who ac- 
tually perform it, and the useless body abolished. 


———————S——— ee 
PRINCIPLES AND POLICY OF ENGINEERING NEWS 


It has seemed to us, in perusing some of the 
letters that we receive from our readers, that 
many of the subscribers to this journal sometimes 
fail to make it as useful to them as it might be, 
because they do not understand its general aims 
and policy or the system on which some of its 
various departments are conducted. We have 
therefore selected this last issue of another yearly 
volume as an appropriate time to present some 
statements, the subject matter of which is indi- 
cated by the title above. 

This journal aims to cover the entire field of en- 
gineering. We do not, of course, pretend to claim 
that within the limits of its space can be published 
everything of value in current engineering literat- 
ure; but it is the purpose of its editors to keep in 
touch with the whole broad field of engineering 
work and select for publication the best that they 
find in every department of engineering. 

We are frequently asked whether an article on 
this or that subject is “‘in our line.” 
is that all articles on-subjects connected with any 
department of engineering are directly “in our 
line,” and whether they will be acceptable or not 


The answer | 


depends solely on the editors’ judgment as to their 
interest and value to the readers. All such con- 
tributions, from any source whatever, the editors 
are always pleased to receive. They are examined 
as soon as time permits, and such as are found un- 
available for use in any form are returned to the 
senders where such a return is requested. 

An opinion as to whether an article on a given 
subject is likely to prove available is given on 
request; but the final acceptance of an article can 
in no case be made until the complete manuscript 
with illustrations, if any, is submitted. 

In general, the receipt of matter offered for pub- 


lication is not acknowledged, unless this is espe- 5 


cially requested. Losses in the mails are so rare 
that it is not deemed worth while to incur the ad- 
ditional labor of such acknowledgment. 

In the case of contributions found unavailable 
and returned to the sender, the editors have found 
it impossible to state by personal letter the reason 
which influence their decision. A printed letter 
accompanies such manuscripts in which it is ex- 
plained that the return of the article does not nec- 
essarily imply that it is lacking in merit or in- 
terest, as the amount of matter offered for publi- 
cation is so large that a rigid selection has’ to be 
made and many articles of merit have to be re- 
turned. . 

We may note in passing that this printed note 
recently brought us an indignant letter from a 
“scientist,’’ who had offered us a manuscript in 
which he upset(?) a well-known engineering for- 
mula that has been in universal use for half a 
century. We quote from it verbatim, for our 
reader’s entertainment, the foilowing’ interesting 
nassage: 

The return of my paper by means of a printed blank, 
looked to me so mean and insulting that I concluded, to 
avoid being reminded of the insult, by henceforth con- 
sidering ‘“‘Engineering News’ as non-existant. * * * 
It is hard for an old scientist, to have his work judged of 
in private by newlings, but harder yet to have it done 


by printed blanks. The rudeness of it must make ene- 
mies unless my nature is all different from that of others. 


We regret to be considered ‘‘non-existant,” and 


our curiosity is great as to what a “newling”’ may 
be. For the reasons above stated, however, we 
shall continue the use of the printed blanks and 


run the risk of making enemies of “‘old scientists” 


like the one just quoted. 

What has been said with reference to the offer 
and return of articles above, applies, of course, 
especially to papers which are submitted for pub- 
lication and for which their writers expect com- 
pensation; but the general principles apply also 
to all classes of matter sent to us. We are fre- 
quently asked, for example, what our position is 
with reference to what are commonly known as 
“trade write-ups.’? The same rule applies to this 
as to the other matter, that the first consideration 
is the interest of our readers. We fully recognize 
the fact that outside what is commonly known as 

“civil engineering,’ the great bulk of the engi- 
neering work that is carried on in this country is 
done by manufacturing firms. It is to these that 
we have to look chiefly, therefore, for a great deal 


of matter of interest and practical value to engi- — 


neers; and we welcome contributions from such 
firms on the same basis as those from any other 
source. If a manufacturer has a new machine or 
device of interest to engineers, and will furnish us 
such drawings and particulars concerning it as 
will enable an engineer to form a judgment as to 
its merits, we can often prepare an article from 
it. that will be of great practical value to many 
of our readers. On the other hand, the manu- 
facturer who sends us a cut of a machine which 
shows nothing except what a wood engraver im- 
agines its external appearance might be, and a so- 
called description which, in reality, is only a string 
of vague generalities concerning what he consid- 
ers its merits, has no cause for complaint at our 
decision that such matter is not of sufficient inter- 
est to our readers to warrant us in giving it space. 

A department of this journal which we believe 
is much appreciated by our readers is that of 
“Letters to the Editor,’ and its development dur- 
ing the past two or three years has been a source 
of much gratification to us. We intend this de- 
partment to be a place for the open discussion of 
any and all matters of interest to engineers, and 
it is our intention to conduct it with entire im- 
partiality, and to permit free expression of con- 
tributors, whatever their views or opinioss may 


be, provided their letters come under cur rule — 


above stated, i. e., that they are matter of interest 
to our readers. 


It often happens that letters sent to us for pub- 


lication criticise the work of some person or firm, 
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and in such cases, where the letter is found to be 


worthy of publication, it is our practice to submit 


an advance proof to the party who is criticised 
and afford him an opportunity to make a reply in 
the same issue in which the criticism appears. 

In the case of such a discussion we expect those 
taking part to observe the usual courtesies of de- 
bate and to refrain entirely from personalities. 

Contributors either to this or other departments 
of this paper are at liberty to veil their identity 
under a nom-de-plume if they choose; but in 
writing to us, must give their real name; other- 
wise the waste basket yawns for their contribu- 
tions. 

We sometimes find some misapprehension as to 
the degree to which the editors assume responsi- 
bility for the matter published in various depart- 
ments of the paper. While the matter published 
on the editorial pages, and, in fact, all matter not 
signed or credited to some source, may be under- 
stood to be prepared by the editors; the contrib- 
uted matter and the matter taken from the pro- 
ceedings of engineering societies represents the 
views and opinions of those to whom it is credited, 
and not necessarily the opinions of the editors. 
Of course, all such matter has been examined by 
the editors, and has been judged by them to be of 
sufficient interest to be worth publication; but it 
does not follow that they approve or agree with 
the ideas or opinions which the writer may ex- 
press. In the department of “Letters to the Edi- 
tor” especially, it is our aim to give a fair field to 
all who have something to say that is worth say- 
ing, whether it coincides with our own opinions 
or not. 

In thus defining the extent to which the edi- 
torial respvonsibility extends, we should not be 
misunderstood as magnifying the importance of 
the editors’ opinions. The editors are well aware 
that they are far from infallible, and that they, 
like the rest of mankind, are prone to err. In fact, 
they are probably better aware how far their work 
falls short of the standard which they have set 
for themselves than are any of their readers. But 
they are at least conscientious in adhering to the 
principles they have laid down of impartiality and 
constancy to the interests of their readers and of 
the profession which it is the aim of this -journal 
to serve. 

The change which we inaugurated two years ago, 
of separating the Construction News and the other 
matter which is of little value for binding for per- 
manent reference from the main part of the paper, 
has, we believe, been generally acceptable to our 
readers, With the first number of the new year 
a further change will be made in this department, 
and this eight-page supplement, which is now 
printed separately, will be bound with the adver- 
tising pages. It is our intention also gradually to 
change the arrangement of these pages so that 
eventually all the contents of this supplement will 
be printed on right-hand pages, while the oppo- 
site or left-hand pages will be filled with advertis- 
ing matter. One reason for making this change 
is that it will enable us to add extra pages to our 
Construction News department on weeks when 
there is a surplus of matter, which we cannot now 
do, except at considerable expense on account of 
difficulties in connection with the binding. We 
find also that many of our readers make a prac- 
tice of cutting up their Construction News supple- 
ment, and when the pages are backed with ad- 
vertisements they will be able to do this without 
losing the construction news on the back of the 
sheet. 

We believe this arrangement will be especially 
advantageous also to those who desire to preserve 
for reference our department of ‘“‘Contract Prices.” 
These detailed reports of the unit prices bid at 
contract lettings in all parts of the United States 
and on all classes of engineering work and mate- 
rials are of great value to an engineer in preparing 
estimates. We advise our readers who do not 
bind their supplements to preserve these items in 
a special scrap-book, classifying them by mate- 
rials, and they will find in the course of a year or 
two that they have a more valuable and extensive 
record than anything their own note books can 
furnish. 

There is, perhaps, no department in which we 
are more dependent upon our readers for assist- 
ance in carrying out our ideas of improvement 
than that of ‘“‘Personals.’’ We wish to make this 
as complete a summary as space permits of the 
items of real personal interest. concerning engi- 
neers of every class; but in order to do this, we 


must rely on our readers to furnish us the neces- 
sary information. What we especially desire is 
notices of appointments and changes in official po- 
sition, but space prevents our making note of re- 
elections and reappointments, under ordinary cir- 
cumstances. 

We desire to call especial attention to the use 
which readers may make of our departments of 
“Book Reviews,” ‘‘New Publications” and ‘'Trade 
Publications.”” The first of these departments is 
included in the body of the paper and will be 
found exceedingly convenient by purchasers of 
engineering books, who desire information con- 
cerning the merits of recently published treatises. 
Under ‘“‘New Publications’? are included public 
documents and publications of societies, corpora- 
tion reports, pamphlets, etc. In nearly all cases 
the publications noted under this head are 
for free distribution, and we believe every 
engineer will be well repaid if he will make it a 
rule to look systematically through these and the 
“Trade Publications,’ and drop a postal card re- 
quest to the publisher (whose name and address 
are in every case given) for such of these pam- 
phlets as may interest him. We may say also 
respecting the trade publications that many of 
them nowadays contain matter of much practical 
interest to engineers, and which can be found no- 
where else in technical literature. The engineer 


News, and its usefulness is so great that it is 
probable that we shall eventually publish it in 
book form. The work of its compilation is still 
in progress and we are not yet able to state posi- 
tively as to its publication. It is our expectation 
however, eventually to make it available to our 
readers, and with this aid, the possessor of a 
file of Engineering News will have at his hand 
a cyclopedia of modern engineering progress which 
will be almost as easy of reference as a diction- 
ary, and which will constitu® in itself a completed 
library of engineering literature. 


a 


LETTERS TO THE EDITOR. 


Formulas for Bridge Expansion Joints—Corrections. 


Sir: In the letter which you published in your issue 


of Dec. 17 over my signature, the formula Y = 
cos 9 
ly 
should read Y = ° 
cos ff Yours very truly, 


F. P. McKibben. 
Mass. Inst. of Technology, Boston, Dec. 22, 1896. 
. 7 


Wooden Barrel Outlet Sewers Used at New York City 


Sir: There appeared in your issue of Nov. 5, 1896, a de- 
scription of the wooden barrel sewer as constructed in 


Cross Section. 


WOODEN BARREL OUTLET SEWER, USED AT NEW YORK CITY. 
Horace Loomis, M. Am. Soc, C. E., Engineer in Charge of Sewers. 


who does not aim to keep an up-to-date file of 
the trade catalogues in connection with his par- 
ticular specialty is likely to be mortified by finding 
himself ignorant of some technical matter which 
the commercial man will have at his fingers’ ends. 

We have reason to believe that most of our sub- 
scribers preserve and bind their copies of Engi- 
neering News; and, while from one point of view 
it is of no interest to us what becomes of our 
issues after they reach the subscribers, in pur- 
suance of our purpose to make this journal of the 
greatest usefulness to the engineering profession, 
we would strongly advise our readers to pre- 
serve their files complete and regularly bind them 
for reference. 

We are aware that some of our readers pursue 
the practice of cutting from the paper such ar- 
ticles as are in their especial line, which they file 
on some system or other, and throw away the 
remainder of the paper. Perhaps if a man were 
absolutely sure that he would follow a_ par- 
ticular specialty all his life long and would never 
have need of information on any other depart- 
ment of engineering work, this would be a good 
course to pursue; but very few engineers can 
map out their future in that way. Ten years ago 
thousands of engineers were devoting all their at- 
tention to steam railway construction. To-day, 
nine-tenths of them are in other fields of engineer- 
ing work, and it is quite safe to say that those 
fared the best in making the change who were the 
best equipped for these other lines of work and 
who had kept in touch with them so far as possi- 
ble during their work on railway construction. 

We would advise our readers, for their own in- 
terest, to preserve and bind their files of this jour- 
nal. The time is very likely to come when the in- 
formation they can find in its pages on other de- 
partments of engineering than that on which they 
are now engaged, will be of the greatest value to 
them. 

In this connection we are pleased to make an 
announcement, which will be of interest, we are 
sure, to those who regularly bind and preserve 
their papers: At present any one who desires to 
find all that has been published in this journal 
on a given subject must search through the semi- 
annual indexes, and where the search extends over 
the files of a considerable number of years, the 
labor involved is considerable. To save this labor 
in our own office, we some time -ago began the 
preparation of a general index to Engineering 
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Side Elevation. 


Brooklyn. This is the same as has been used in this city 
for many years past. We have found by experience, 
however, that the construction of these barrels in lengths 
of say 10 to 15 ft., and putting them together with 
butt joints supported by cross beams on the piling of the 
pier is somewhat weak. The impact of large vessels, such 
as railroad floats and ferry boats, is liable to cause the 
piers to sway from side to side, opening these joints, and, 
in some cases, a whole length has been displaced and the 
barrel collapsed. To obviate these difficulties we think 
we have improved upon this plan by constructing a con- 
tinuous barrel, according to the following specifications: 

The sewer will be built so as to form one continuous 
section, each stave will be so placed that there will be a 
lap of 4 ft. at every stave, and each stave as it is put in 
place is to be nailed to the next one with 6-in. tinned 
wire nails, and everything is to be done to make the 
sewer secure and rigid and to make it impossible for the 
staves to become loosened. 

Under this method of construction the barrel is built 
continuous, from end to end, as will appear by the 
sketch which I enclose. This I believe to be a more per- 
manent construction than that formerly employed. 

Yours respectfully, 
Horace Loomis, Engineer in Charge of Sewers. 

New York, Dec. 14, 1896 


Dynamite Exploded by Warming. 


Sir: It is generally supposed that dynamite will not 
explode except when used in connection with an exploder 
cap; in other words, that it will not explode by being 
ignited by fire. I wish to say that there are exceptions 
to the above belief. 

Some time in October last, while being warmed by an 
open fire, the dynamite became ignited and _ thirteen 
sticks exploded; fortunately no one was near and there 
were no serious results. 

Afterwards a single stick was placed in an open fire as 
an experiment and it also exploded. There must be a 
difference in the ingredients used in making dynamite 
by the different companies, for the writer has often seen 
dynamite burning where it was being warmed by an open 
fire. 

The above mentioned dynamite was of a black color, 
“Nonpareil Powder’’ brand, manufactured by ‘‘The Rock 
Glycerine Co.,’’ of Bradford, Pa. 

I am, respectfully, 

North Lake, N. Y., Dec. 18, 1896. EF. W. S. 


[The explosion of dynamite under like conditions 
is not so rare aS our correspondent seems to be- 
lieve. Warming any dynamite at an open fire is 
a-dangerous operation, to say the least, and: that 
this danger is generally recognized is made evi- 
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veloped, two (1 and 2) are passenger tracks, ang — 


dent by the precautions taken in thawing out 
dynamite by heated water, sand, etc., in speci- 
ally contrived vessels. Theoretically, dynamite 
requires a sharp and sudden shock to explode it, 
but commercial dynamite is seldom theoretically 
pure, and we advise caution in handling it when 
frozen, since accidents are constantly occurring 
from. carelessness in thawing the material.—Hd.) 
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NEW TERMINAL STATION OF THE CANADIAN PACIFIC 
RY. AT MONTREAL. 


The Canadian Pacific Ry. has at Montreal two 
important terminal stations, one at the east end 
and the other at the west end of the city, the only 
rail connection between whichis by a roundabout 
route outside the city. At the west end of the city 
is the Windsor St.*station (Eng. News, March 3 


nished us by Mr. P. Alex. Peterson, M. Am. Soc. 
C. E., Chief Engineer of the C. P. Ry. 

The present station is situated at the side of 
Notre Dame St., the offices being on the street 
level, while the tracks are 27.88 ft. below, the 
station yard having formerly been bounded by a 
retaining wall supporting the side of Craig St., 
and an archway having recently been driven to 
carry Berri St. under Notre Dame St. at the side 
of the station. The new station will occupy tha 
entire block bounded by Notre Dame, Craig, Berri 
and Lacroix Sts., the grade of the ground surface 
falling away from Notre Dame St. to Craig St., so 
that the latter is practically on the same level as 
the present yards. The city gave the necessary 
authority for the new work, stipulating that a 
handsome station building and hotel should be 
built fronting on Craig St. It also gave the 
land, the railway company giving in exchange 


| 


= 


Champ de Mars St 5 


St 


Berri 


New 
Cold Storage 
Building. 


Floor Level : 40,25 


g Low Level 


pus 
\ 
4 
4 


6468" Bride opr Juan 
Hote Pibe oby tet 


two (8 and 4) are freight tracks. 
tracks, these marked A to N (inclusive) will be 


Of the station — 


for passenger service,and those marked O to W Ww 


will be for freight service. There will be six main 
tracks (G to L), in pairs, separated by three plat- 
forms 16 ft. wide, the tracks rising from the heady 
house on a grade of 0.22%, the summit of 
this grade being reached near the coal chutes, 
The platforms will be level with the rail heads, 


The new arrangements will include ample freight — 


shed capacity; a cold storage building, 70-ft. turn- 
table, repair shop, water tank, coal chutes, etc. 
The grading is being done by the railway company 
by day labor. 

eer 


TIMBER AND WOOD CONSUMPTION IN THE COMSTOCK 
MINES* 


By William Alvord. 
The successful operation of the mines of the Comstock 


lode requires vast quantities of timber, lumber, and wood, — 


tcr the walls and ore bodies are notable for want of firm- 
ness ané@ tenacity. The friable nature of the ore, which 


renders its mining comparatively easy without blasting, — 


except to fracture large masses, has a counter disad- 
vantage in requiring an expensive system of timbering in 
order to make extraction safe. Some of the mines are 
not only exceedingly deep (over 3,000 ft.), but also of 
great width. On the 1,550 level of the Consolidated Vir- 
ginia mine a vein 330 ft. wide has been worked out, 
while in this and various other mines of the lode veins 
ranging from 65 to 200 ft. in width and consisting of 
high-grade ore have been completely extracted. The ore 
of the vein in the Consolidated Virginia, above referred 
to, furnished an average yield of $126 of silver and gold 
to the ton, and such ore is too valuable to be utilized 
for chamber walls or as principal supports, as is done in 
most of the mines of the world. 

The enormous pressure resulting from the weight of the 
overlying formation is sustained by an elaborate net-work 
of costly timbering, which has been admired for its com- 
pleteness and strength by many skilful mining engineers. 
Without vast quantities of massive timbers to keep the 
walls in place, with correspondingly great quantities of 
wood to generate power for pumping, hoisting, and re- 
duction of ores, the great bulk of the precious metals 
which the Comstock mines have poured forth would never 
have been obtainable. 

When the mines of the Comstock lode were discovered 
the surrounding mountains were sparsely covered with a 
growth of scrubby pines (Pinus Edulus), commonly known 
as pinyon or nut-pine, interspersed with a stunted variety 
of juniper (Juniperis Virginiana), generally called cedar. 
These woods were the most valuable of all for fuel, being 
hard, resinous, and fine-grained, but were worthless for 
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PLAN OF NEW DALHOUSIE SQUARE TERMINAL STATION AT MONTREAL; CANADIAN PACIFIC RY. 


and 17, 1888), at which is handled all the traffic 
for the main transcontinental line, the Ontario 
Division and the south shore lines. At the east 
end of the city is the Dalhousie Square station, 
which has a brick station building and no train- 
shed. At this station is handled all the traffic for 
the line to Quebec and for several of the small 
local lines. In the aggregate the traffic is quite 
considerable and the railway company has for 
some time been carrying on the preliminary work 
for a large new station with a headhouse to be 
utilized for offices and hotel purposes. Addi- 
tional yard room is also required, the Hochelaga 
yard being too small and too far away from the 
terminal. «The accompanying - plan ‘shows. the 
general arrangement of the tracks, etc., for the 
new building, being taken from a blue print fur- 


P. A. Peterson, M. Am. Soc. C. E., Chief Engineer. 


land for a small park. The government gave as- 
sistance to the project on condition that all 
trains of the Quebec Division and of the eastern 
district should run to and from this station. The 
architect for the headhouse is Mr. Bruce Price, 
of New York city. The city builds the retaining 
wall in the eastern boundary of the site, using 
stone from Terrebonne. Mr. Howard is the en- 
gineer in charge of this work for the city. 

The first step was to remove the solid ground 
carrying Craig St. and replace it by a metal via- 
duet. This work has already been completed, the 
positions of the piers and columns being shown on 
the plan. . Construction tracks were. then. laid 
under this and the grading for the new station 
was.commenced. Of the four main line tracks at 
Brock St., from which the track system is de- 


timbers and lumber, being too small. They supplied the 


PCO" 


Re ee ee ee ae 


x 


A ln a a a i a SE kn Se i le 


a 4 


ae 


war 


i Ne lak a 


wants of the mines during the prospecting and surface- 


mining eras and as long ‘as fuel only was wanted. As 


soon as any considerable depth was reached, the supply ry 


was exhausted and the forests of the eastern slope of the 


Sierra Nevadas, where accessible, were encroached upon. 


The forest-line of these mountains has receded westward | 


before the woodman’s axe until now it is west of- the 
eastern crest of the Sierra range and almost on a line 
paralleling the western shore of Lake Tahoe, fairly within 
the limits of the state of California. 

Timbers, lumber, and wood are now principally sup- 
plied to the Comstock mines from the southern portion 


of the Lake Tahoe basin, on the California side of the 


State line, by the Carson & Tahoe Lumber & Flume Co., om 


a corporation entirely independent of the mines. 


*Abstract of a paper in Vol. X. of the Proceedings of 
the American Forestry Association. : 
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wood and logs are first transported about twelve miles 


over the company’s railway to the lake shore at Bijou, 
the railway extending on piles 1,700 ft. out into the lake, 
to a depth of water where the steamers and barges can 
moor alongside of the track. The wood is unloaded from 
the cars on barges having a carrying capacity of from 
75 to 140 cords each. The logs are dumped from the cars 
into the lake and enclosed in boom timbers forming im- 


“mense rafts. 


The company has two powerful steamers engaged in 
towing these barges and log rafts to Glenbrook, on the 
eastern shore of the lake. At this point the logs are 
sawed into timbers and lumber which, with the wood, are 
reloaded on cars and transported up a long incline to the 
summit, over another railway, about ten miles long, be- 
longing to the company. At the summit these are un- 
loaded and conveyed through a flume for about twelve 
miles, to the wood and lumber yards at Carson City, Nev., 
and from there taken by the Virginia & Truckee R.R. 20 


* miles to the mines, making a total distance of 65 miles 


from the forest, over two rugged mountain chairs. From 
the forest to the mines the timber, lumber, and wood are 
necessarily handled thirteen times. 

In the operaticn of its system the Carson & Tahoe 
Lumber & Fluming Co. owrs and uses 30 miles of railway 
track and switches, 2 locomotives, 40 cars, 2 steamboats, 
6 barges, and 25 miles of flume. This flume is in form of 
a V, and is provided with all of the improvements which 
the experierce of 20 years in flume transportation have 
suggested. It has 32 to 34-in. sides, a top width of from 
45 to 48 ins., and has a diameter in the bottom of from 
5 to 7 ins. It was constructed in 1870, has been in use 
ever since, and has a reliable supply of water from springs 
and creeks in the high Sierras. It has a carrying capacity 
of 600 cords of wood a day, and will transport the heaviest 
mining timbers as well as lumber and cord-wood. 

About 15,000 cords of wood are annually supplied from 
the forests surrounding the headwaters of the Carson 
river in Alpine county, California, these being floated down 
theriver in drives during the early summer stages of water. 
About 8,000 cords a year are consumed in the mills along 
the Carson river, and the remainder is shipped by rail 
to the Comstock mines. At present, 120,000 acres of the 
Sierra Nevada’s choicest forests around Lake Tahoe and 
75,000 acres around the headwaters of the Carson river 
have been denuded to operate the mines. When it is con- 
sidered that this area equals an expanse of land 305 miles 
long by one wile wide, it will be apprehended that there 
is good reason for calling the Comstock ‘‘The tomb of 
the Sierras.” 

Not more than 10,000 acres of timber land and 35,000 
acres of woodland are now available to supply the mines. 
Upon the exhaustion of these it will be necessary to de- 
velop the timber regions north of the Truckee river in 
order to obtain an adequate supply of timbers and wood. 
This will remove the base of supplies more than one 
hundred miles from the mines, and will require a heavy 
expenditure to construct lines of transportation. None of 
the Comstock mining companies have ever owned or con- 
trolled their timber supplies, but have relied on inde- 
pendent companies or individuals for the same. 

From Jan. 1, 1880, to Jan. 1, 1891, in all, 249,756,000 
eu. ft. of timbers and lumber were shipped to and used 
in and about the Comstock mines. During the same period 
100,776,440 cu. ft. of wocd were consumed, and to the 
latter amount should be added 11,264,000 cu. ft. consumed 
by the Carson River mills, auxiliary to the mines, mak- 
ing a total of 875,316 cords. These figures are taken 
principally from the books of the Virginia & Truckee R.R. 
Co., and may be relied upcn. For the decade commencing 
Jan. 1, 1870, and ending Jan. 1, 1880, which includes 
the period of development and working of the bonanzas 
in the Crown Point, Belcher, Consolidated Virginia, and 
California mines, the timber, lumber, and wood used can- 
not be ascertained with exactitude, but a conservative 
estimate by men most familiar with the facts and with 
sufficient data upon which to base a nearly correct esti- 
mate, fixes the figures at 425,000,000 ft. of timber and 
lumber and 268,800,000 cu. ft. of wood, to which should 
be added 10,240,000 cu. ft. used in and about the Carson 
River mills. 

In 1870 the timber and lumber sold for $35 per M. ft. 
at the mines, and wood at $18 per cord, but the prices 
have gradually fallen since that time, until now timber 
and lumber are sold at the mines for $22 per M. 
ft., and wood for $9 per cord. A conservative and prob- 
ably underestimate of the average price paid at the mines 
for timber and lumber since 1870 is $23 per M. ft., and for 


wood $10 per cord. 


Summarizing the above statistics, the Comstock mines 
since 1870 have used 674,756,000 ft. of timbers and lum- 
ber, and have paid therefor, at $23 per M. ft., $15,519,388. 
During the same time the mines and mills have 
used 391,070,488 cu. ft. of wood, costing, at $10 per cord, 
the sum of $30,553,160; making a grand total cost of 
$46,072,548. The pumping machinery of the mines was 
partially stopped in 1882 and entirely shut down in 1884, 
which accounts for the much smaller quantity of wood 
used in the last eleven years than was required for the 


ten years previous thereto, 


The consumption of forest products by the mines for the 
period embraced between the discovery of the Comstock 
lode and 1870 can hardly be approximated, as there are 
no data for that time obtainable, but an estimate that the 
entire cost of timbers, lumber, and wood used in and 
about the Comstock mines, from the date of their dis- 
covery until the present time, is $55,000,000, could hardly 
exceed the true amount. 

With the exception of the shafts and bulkheads, the 
prevailing system of timbering in the Comstock mines is 
that devised by Mr. Philip Deidesheimer in 1860 and com- 
monly known as the ‘‘Deidesheimer system.’’ It consists 
of timbers so framed that when a post is set up there 
is a place on its top for the ends of four caps, and wher 
these are placed in position a mortise is formed into which 
the end of the next post fits. The same connections are 
made with each of the four posts, forming a hollow cube, 
and there is always a place for the caps of the sets to be 
fitted on any side. 

These sets form cribs of timber 6 ft. square, strength- 
ened by timbers connecting opposite corners in the manner 
of diagonals of squares. These cribs, when completed, 
make convenient places in which to stow away waste 
rock, and make the waole almost as firm as the original 
material. These sets are as compact as the cells of a 
horeycomb, to which they bear a striking resemblance ex- 
cept in figure, and by repetition may be extended in all 
directions to any distance that may be required. This 
system of timbering exemplifies the truth of the old adage 
that ‘‘Necessity is the mother of invention,’ for without 
it the Comstock miners could do nothing, but with it, the 
mines can be safely worked to any depth, width, or 
length. The seeming endless labyrinths of timbers in the 
Comstock mines when ignited and beyond control make a 
subterranean fire which burns and smolders for years. 
Many lives have been lost in the mines by reason of these 
fires, but none have been recorded as having been lost 
because of any inherent defect in the timbers or system 
of timbering. 

A large proportion of the timber and lumber used in 
these mines has been in the constructing of shafts and 
bulkheads. Many of these shafts are from 2.000 to more 
than 3,000 ft. deep, and are completely encased in tim- 
bers. In the Consolidated Virginia mine there is one bulk- 
head 300 ft. long, 200 ft. high, and 80 ft. wide, containing 
57,650,000 ft. of timbers. Another bulkhead in the same 
mine is 150 ft. long, 100 ft. high, and 50 ft. wide, and 
contains 9,000,000 ft. of timbers. There are other bulk- 
heads of smaller dimensions, but containing in the ag- 
gregate vast amounts of heavy timbers. 

The sizes of tha timbers used in these mines vary from 
the huge pieces 16 ins. square and 24 ft. long to the 
smaller pieces 8 ins. square, used in cribbing. 

The species used consist of yellow pine (Pinus poderosa), 
fir, (Picea magnifica), and cedar (Thuya gigantea), of 
which the latter is found in such small quantities as to be 
bardiy worth considering. Fully two-thirds used is yellow 
pine, nearly one-third fir, and less than 1% is cedar. 

In a comparison of these woods, in point of durability, 
read fir would rank at 100, yellow pine at 90, and white fir 
at 65. In a comparison in point of strength, red fir would 
rank at 100, yellow pine at 90, and white fir at about 90. 
In the generation of heat, they would rank in the order 
of yellow pine, zed fir, and white fir. Yellow pine is a 
favorite timber with mire carpenters on account of its 
exactitude in joining. Cedar is inferior to no known 
timber, not even excepting redwood, for its lasting qual- 
ities underground. Yellow pine has been taken from the 
lower levels of these mines so compacted by the enormous 
pressure it has withstood as to have a density and weight 
exceeding lignum vitae, and has been made into hand- 
some paper weights and other ornaments. 

None of the timbers in the Comstock mines have yet 
badly decayed, and their life there cannot be accurately 
determined. The heat and the vapors of the mines, sur- 
charged with mineral matter, appear to have a decidedly 
preservative effect upon the timbers. 

Nearly or quite all of the timber cut for these mines is 
felled during the winter and spring months; it is flumed 
during the summer and autumn months, but the timber 
and lumber are in the water only during their passage 
through the flume—not more than 75 minutes. Upon being 
discharged at the mouth of the flume in the yards, the 
timber is at once piled up in such a way as to prevent 
warping and cracking and so that the air can circulate 
freely between each piece. The wood remains until 
shipped as it is discharged by the flume. As it is built 
up almost to a level with the flume, the latter is extended 


so that the wood is piled up by the water in 
long pyramidal masses about 30 ft. wide at the 
bottom, 10 ft. wide at the top, and about 20 


ft. high; being thoroughly wet when discharged by the 
flume and drenched as piled, it remains more or less wet 
for several months and sometimes partially sours. For 
this reason, flume wood will not generate quite as much 
heat as will wood which has never been in the water. 
The effect of the water on timbers and lumber, when 
handled as herein described, is hardly appreciable. 

The area upon which the forest has been cut off to 
supply the mines is now growing up, principally in pine, 


but the reproductive growth is so slow that it will re- 
quire more than a century for the trees to attain a size 
sufficient to furnish the timbers required by the mines. 
The new growth is very thick, but as it becomes large 
the economy of nature, ‘‘the survival of the fittest,’ will 
kill out the weaklings and leave the stronger young 
trees at a proper distance apart. On some of the lower 
slopes of the mountains where the new growth is over 
20 years old there are few trees 10 ins. in diameter, and 
the average diameter will not exceed 6 ins. In the Tahoe 
Basin, which has been cut over principally within the 
last ten years, the reproductive growth is about 5 ft. high 
and will average about 4 ins. in diameter. It is especially 
noticeable that in the Sierra Nevadas fir predominates on 
the north slopes where the snow remains the longest 
and the sun Shines the least. On the other slopes pine 
largely predominates. This indicates that the Sierra fir 
thrives in a colder climate than is congenial to pine. A 
further fact is noticeable, that the reproductive growth 
contains a much larger percentage of pine and a less per- 
centage of fir than the original growth contained. This 
is satisfactorily accounted for by reason of the sun reach- 
ing the ground after the primeval forest is cut off. As 
the new growth becomes larger and the ground is shaded 
a larger number of young pines than firs die, but a 
careful observation leads to the conclusion that when the 
trees become large enough for use the percentage of 
pine will exceed and that of the fir be less than in the 
primeval forest. 

The present condition of the mines seems to indicate 
that the timber available will be adequate to their de- 
mands, but if extensive ore bodies should be discovered in 
the lode, or additional lodes within fifty miles of the Com- 
stock, an enormous expenditure must be incurred to 
supply necessary forest products. 


PROPOSED SANITARY SUPERVISION OF WATER SUP- 
PLY AND SEWERAGE SYSTEMS IN ILLINOIS. 


The sanitary supervision and control at all times 
of all public water supplies, both surface and un- 
derground, within the state of Illinois, and like- 
wise the supervision and control of the methods 
and means of collecting and disposing of sewage 
is placed in the hands of the State Board of 
Health by a bill which will be introduced into the 
Illinois State Legislature at its coming session. 
This bill had its origin in the Illinois Society of 
Engineers and Surveyors, and has been drafted 
by a committee made up of members of that so- 
ciety, the Western Society of Engineers, the State 
Board of Health and of the Faculty of the Univer- 
sity of Illinois. In Sec. 2 of the bill the scope of 
the legislation asked is given as follows: 

No sewer, extension of sewers, system of sewage (sew- 
erage?—Ed.), or system of public water supply, shall be 
constructed by any city, village or town in this state, or 
by any corporation, individual or individuals, until the 
plans and specifications for such sewer, extension of sew- 
ers,System of sewage(?), or system of public water supply, 
shall have been submitted to the State Board of Health, 
and received its approval. And in addition to the approval 
of the plans for the development of public water sup- 
plies, the State Board of Health shall examine and cause 
to be made, analyses of the waters from the source, or 
sources, of supply, and determine their fitness for domes- 
tic and culinary purposes before such waters shall be 
issued to the municipality, corporation, individual or in- 


dividuals, signed by the president of the board and at- 
tested by the secretary, with the seal of the board. 


9 


Sec. 3 of the bill provides that the required 
analyses shall be made at the laboratories of the 
University of Illinois, and shall be prima facie evi- 
dence of the matters therein stated. Secs. 4 and 
5 provide for the publication of rules and regula- 
tions made by the State Board of Health under 
this law for three consecutive weeks in at least 
one newspaper in each county of the state, and 
orders that the affidavits of the publishers affirm- 
ing such publication shall be filed with the County 
Clerk and shall be conclusive evidence of all facts 
stated therein. Sec. 6 authorizes the State Board 
of Health to make such inspections as are neces- 
sary to determine whether the terms of the law 
and the regulations of the board have been vio- 
lated or not. In case of violation, notice to that 
effect is to be served upon the violators, and if the 
fault is not corrected, or good reason shown why 
such correction is not made, within ten days after 
service, action may be brought against tthe vio- 
lators before any Justice of the Peace in the 
county where the violation occurred for the re- 
covery of the penalties prescribed, and upon 
proper showing an injunction may be secured re- 
straining continued violation. Sec. 7 provides that 
the penalties for violation shall not be less than 
$50, nor more than $200, for every violation, and 
an extra penalty of $10 per day for every day the 
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violation is continued after conviction. Sec. 8 pro- 
vides as follows: 


The State Board of Health shall, at its annual meet- 
ing, each year, elect a sanitary engineer, to be elected 
from three persons, recommended by the Illinois Society 
of Engineers and Surveyors, whose duty it shall be, under 
the direction of the board, to examine all plans for the 
construction of proposed sewers, extension of sewers, sys- 
tem of sewage(?) and water supply, and to perform such 
other duties in the line of his profession, as may be as- 
signed to him by the board; to make report to the sec- 
retary before the regular quarterly meetings of the board, 
of all inspections made by him; for which service he shall 
be paid a sum not to exceed (sum to be specified by the 
legislature) dollars, to be paid out of the regular appro- 
priations of the board. 

Sec. 9 provides for an annual report of the Board 
of Health to the Governor of the state of all its 
acts in reference to this law. Sec. 10 provides that 
the provisions of the bill shall not apply to cities 
of the first class. The effect of the last provision 
is simply to exclude the city of Chicago from the 
jurisdiction of the law. We have commented on 
this proposed legislation in our editorial columns. 

OE OB 
NOTES OF A TRANSCONTINENTAL TRIP. 
Vit. 

Tacoma, Wash. 


This is one of the new large cities of the Pacific 
Northwest. It was first founded in 1868, but its 
history as a place of commercial importance dates 
from 1878, when the Northern Pacific R. R. made 
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Fig. 1.—Ilap of Tide-Flat Filling at Seattle, Wash. 


this its Pacific terminus. At the time of my visit, 
however, the city was quiet and business was dull, 
owing partly to the general commercial depres- 
sion and partly to the dullness of the summer sea- 
son. The city is pleasantly situated at the south- 
eastern extremity of Puget Sound, and has fine 
facilities as a port. The city itself is mainly on 
high ground, 80 to 100 ft. above the water, but 
there are extensive mud flats along the shore 
which are to be filled in for the extension of the 
docks, wharves and other terminal structures of 
the Northern Pacific R. R. At Edison, near by,are 
the new railway car shops, which have cost nearly 
$1,250,000, while the total cost of the improve- 
ments carried out by the Northern Pacific Rail- 
way Co. at this point amounts to nearly 
$6,000,000, these improvements including grain 
elevators and warehouses of 3,500,000 bushels ca- 
pacity, and coal bunkers of 22,000 tons capacity, 
besides two miles of wharf frontage in 30 ft. of 
water. In June last a contract for a dry dock was 
awarded by Capt. John E. Higgins to Dougan, 
Bringham & Cowen, at $86,000, while the repair 
shops, machinery, etc., will bring the cost up to 
$1,250,000. The dock will be 425 ft. long, 21 ft. 


deep, 50 ft. wide on the bottom and 90 ft. wide on 
the top. There is now a smaller dock, which was 
built in 1891. 

The water supply and electric light plant are 
owned by the city, and there are about 110 miles 
of graded streets, 54 miles of sewers and 74 miles 
of cable and electric railways. Wooden block pav- 
ing and California asphalt paving are used on the 
main streets, and plank paving is also used on 
some streets. The Port Defiance, Tacoma & Edi- 
son Electric Ry. has box freight motor cars, which 
haul ordinary railway freight cars. The 
population was 386,000 in 1890, and is now 
estimated at 50,000. There is a smelter 
here at which 17,000 tons of ore were 
handled in 1895, the value of the output- being 
$739,150. There is a considerable maritime traffic, 
including a large percentage of the tea imports 
(639,042 packages in 1895), and the Northern Pa- 
cific Steamship Co. has a tri-weekly service of 
steamers to China and Japan, while smaller lines 
of steamers run to various points on Puget Sound 
and up to Alaska, 

Seattle. 


This city is about 40 miles north of Tacoma, on 
the east side of Puget Sound, and a fierce rivalry 
exists between the two cities. Seattle had a popu- 
lation of 40,000 in 1890, and this is now probably 
between 50,000 and 60,000. The city is decidedly 
larger and more bustling than Tacoma, but it is 
smokier, and not so attractive to the traveler. As 
at the latter place, great terminal facilities and 
harbor accommodations are projected, to be built 
on made land in the shallow water, as the ground 
upon which the city is built rises steeply up from 
the water. In consequence of this the approach to 
the city by rail presents a most singular view. 
Great areas of open water are thickly dotted with 
piles, while here and there a roadway or a wharf 
extends over the piles, and in some cases houses 
have already been built on a pile substructure. At 
some distance behind the city are large fresh 
water lakes, and canals are proposed to connect 
these with the harbor, the purpose being to facili- 
tate the extensive local marine traffic with places 
on the lakes and the sound, for Seattle is a great 
center for local navigation. The city has a consid- 
erable amount of brick paving on its streets, and, 
like all the places of which it 1s a type, it has a 
very complete and extensive rapid transit system, 
the cable and electric lines reaching all parts of 
the city and suburbs, and extending far into the 
country. Many of the lines have very steep grades 
and sharp curves, over and around which the cars 
are run at high speed, giving the passengers con- 
siderable exercise in sliding and swinging about. 


tions giving a through route to the Canadian Pa- 
cific Ry. at Mission, B. C., through trains being 
run between Portland and Vancouver. There is 
not a very good railway station, but the Northern 
Pacific R. R. proposes to purchase a block and 
erect a large modern station. In view of the large 
number of transportation interests centering here, 
and the disadvantages which would result from 
rivalry in establishing independent stations, yards, 
etc., the municipal authorities and the Chamber of { 
Commerce have been endeavoring to promote the 
establishment of a terminal company to provide 
facilit‘es and accommodations for the joint use of 
the verious railway and steamship lines, thereby 
increasing the convenience for passengers and 
shippers and reducing the cost of handling pasgsen- ; 
gers and freight. The railways, etc., would hold, 
stock in proportion to the values of their respective 
properties in the city, and all details of operation, 
switching, etc., would be under the control of the 
terminal company. Another matter of commercial 
interest at the time of my visit was the proposed 
establishment of a new line of steamers to Japan, 
by a Japanese company, and a representative of 
that company was then on the coast, viewing the 
Various harbors from Victoria and ‘Vancouver, B. 
C., down to San Francisco and San Diego, (ial, 
Every coast city, therefore, was pointing out 
(through its papers and its citizens) its own su- 
preme advantages as the port of such a line, and 
the adsurdity of the claims of all the other cities 
interested. 

The proposed canals to connect Puget Sound 
with Lake Washington were described in Engi- 
neering News of March 15 and July 12, 1894, ana 
Jan. 24, 1895. There are two of these projects, one 
of which is being carried on by the U. S. Govern- 
ment, the other by the Seattle & Lake Washing-— 
ton Waterway Co. No appropriation for actual 
construction of the Government Canal has yet 
been made, The other enterprise, which is as much 
a land reclamation project as a canal scheme, is 
in active progress. A summary of the work thus 
far done was recently furnished, as follows: 

The company has filled in at present a little less than 
50 acres of tide lands immediately adjoining the town. 
In doing this it has moved over 1,000,000 cu. yds. of sand 
an average distance of about 4,000 ft., and have dredged 
the East Waterway for about 2,000 ft. to a depth of 26 
ft. below low tide. There are at present two of the larg- 
est Bowers hydraulic dredgers at work, and the company 
proposes to build another in the spring, and also to start 
work on the hill section part of the canal. The termina] 
and dock facilities were- planned by Mr. V. G. Bogue, 
M. Am. Soc. C. E., and are shown on the accompanying 


map (Fig. 1.) They were first considered in platting this 
part of the tide flats. 


Mr. Edgar Ames, General Manager of the com- 
pany, states that the railways are all to enter 
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FIG. 2.—MAP OF PROPOSED RELIEF CANAL FOR FLOOD WATER IN THE FRASER RIVER; VANCOUVER, B.C. — 


Some of the changes of grade are made with such 
sharp curves that fenders cannot be used, as in 
rising from the level street intersection to the 
grades the car plaform almost touches the pave- 
ment. A new water supply, from Cedar River, is 
now projected. 

The city is not on the Northern Pacific R. R. 
main line, but on a branch line, which has connec- 


along the railway reserve and have their freight 
houses and yards along this strip. Then along 
Railway Ave. and Whatcom Ave. there will be 
tracks with spurs leading on to the docks, so that 
freight will be handled directly from steamer to 
car. The east and west waterways will be 1,000 
ft. wide, but 448 ft. of this is allowed for lengthen- 
ing of docks and wharves to accommodate large 
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“ocean steamers. The lock will be 400 x 50 ft., with 
82 ft. of water on the upper sill and 16 or 32 ft. on 
the lower sill at low or high water. The excava- 

tion of the big cut will be done by hydraulic 
giants, the excavated material being conveyed in 
flumes to the tide flats. The bulkheads for the 
inner harbor lines have three rows of piles 6 ft. 
apart, with horizontal timbers, some of these tim- 
pers being 9-in. tree trunks, with branches ex- 

tending back into the made ground. These three 
pile bents are 12 ft. apart, and a brush mattress 
filling is placed between the piles. 


Seattle to Victoria and Vancouver. 


At 10:15 a. m., on July 26, I left Seattle on the 
steamer “City of Kingston’ for Victoria, B. C., a 
trip of about 80 miles. The ‘City of Kingston” is 
a Hudson River steamer, which was purchased 
some years ago to run between Tacoma, Seattle 
and Victoria, and was successfully navigated 
around Cape Horn to its new service on the Pa- 
cific. The boat is a screw vessel, built by Harlan 
_& Hollingsworth in 1884. Its trip is mainly in 
‘smooth water, but beyond Fort Townsend (cross- 
ing the Strait of Juan de Fuca, which connects 
the sound with the Pacific Ocean) there is some- 
thing of a sea swell. 
Victoria (or Vancouver Island), the capital city 
of British Columbia, is an attractive city, very 
pleasantly located, and has a population of about 
F 20,000. The old government buildings are of wood 
of the Swiss chalet style of architecture, but a 
large and handsome stone building is now being 
erected to replace the several old wooden struc- 
tures. The streets, etc., have a general air vf 
neglect, due, apparently, to a careless and unsys- 
tematic administration of municipal affairs, an ex- 
ample of which was brought to light by the in- 
_ quiry into the terrible disaster caused by the fail- 
ure of the Point Ellice Bridge in May, as de- 
scribed in Hngineering News June 18 and July 2. 
_ After the accident, a new steel bridge was pro- 

posed, but this was voted down by the council and 
a plan adopted to build a pile bridge, or trestle, 

alongside the old bridge, the cost of this to be 
Py --$5, 200. The citizens presented a petition for a steel 

_ bridge, to. be paid for by the city, the government 

pand the street railway company, but the trestle 

was adopted as being more rapidly built to re-open 
Bicamimication with Victoria West. As the acci- 
_ dent occurred on May 26, and the trestle was still 
_ unfinished when I saw it in July (when only a 
very few men were at work upon it), neither the 
_ builders nor the council seem to have been in any 
hurry to reopen this communication, leaving per- 

sons bound for Esquimault to walk across a rail- 
feb bridge and then walk 1% miles along a dusty 
country road to the street car line on the opposite 
side of the wrecked bridge. So affected was the 
municipal mind by this disaster, that all bridges 

and trestles are now closed to street railway 
_ traffic, which is a brilliant precaution against ac- 
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cidents. The whole thing seems to have been a 
readful muddle. As to the street railway com- 
Pany, which shared the responsibility for the dis- 
aster, it has a most curious and inconvenient way 
f running its cars, the passengers being liable at 
Imost any time, apparently, to be told that their 
ar does not go any further, but that they must 
: t out and walk on a block or so, where they will 
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find another car. From Victoria, the Esquimault 
& Nanaimo Ry. extends to the coal mines of Nan- 
aimo, 73 miles, and Wellington, 78 miles, while at 
Esquimault, two or three miles from Victoria, is 
the British naval station, with a great land-locked 
harbor and a masonry dry dock. 

On reaching Canadian territory it is interesting 
to note the difference in appearance, style, dress 
and accent of the people, which makes it at once 
evident that this is a part of “Greater Britain,” 
and this difference is accentuated by the scarlet 
and blue uniforms of the military which pervade 
the streets, and also by the appearance of the 
buildings. On the other hand, however, one sees 
that in all railway affairs American methods pre- 
vail, to the exclusion of English methods and prac- 
tice. 

After one day at Victoria, I left at 2a. m., July 
28, for Vancouver, on the steamer ‘‘Charmer,”’ of 
the Canadian Pacific Navigation Co., a vessel built 
by the Union Iron Works, San Francisco, Cal., in 
1887. This northeast trip of about 84 miles was 
considerably rougher than that from Seattle to 
Victoria. Vancouver was reached at 9 a. m. (one 
hour late), the steamer landing at the dock close 
to the S.S. “Empress of India,’ of the Canadian 
Pacific Ry. Co.’s line to Japan and China, The 
city is small, with a population of about 20,000, 
but has fine buildings and streets and a general 
air of prosperity and local pride, which are en- 
tirely wanting at Victoria. At the time of my visit 
it was unusually dull, the mining excitement in 
the province having drawn away a number of the 
people. The city was founded in 1886, and a 
steady commercial growth may be expected for it, 
as it is the terminal of a transcontinental railway 
and of two important transpacific steamship lines. 
The C. P. Ry. has shops and a fine hotel at this 
place, but in view of the class of passengers and 
the number of distinguished persons carried by 
this road, it is strange that a somewhat imposing 
terminal station has not as yet been built to re- 
place the present small and commonplace wooden 
structure. 

The Canadian Pacific Ry. has two lines of ocean 
steamers from this port. The fleet of its royal 
mail line to Japan and China consists of three fine 
large steamers, which leave every three weeks 
during the summer and every four weeks during 
the rest of the year. They are all built to the same 
plans, being 485 ft. long and 51 ft. beam, and 
having twin screws driven by triple expansion en- 
gines, giving the vessel a speed of over 19 knots. 
The interior arrangements are very handsome, 
and the hull is painted white, to aid in keeping 
the vessel cool in the hot HKastern climate. The 
other line of steamers runs to Australia (Sydney, 
New South Wales), stopping at the Hawaiian and 
Fijian Islands. This fleet consists of four vessels, 


sailing once a month. 
The flat meadow lands along the rivers for some 
miles east of Vancouver are very fertile, but are | 
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Paige Iron Works, Chicago, Ill., Builders. 


subject to inundation by the fierce floods in the 
Fraser River. To protect these lands a canal is 
proposed to carry off flood water from the Fraser 
River, and discharge it direct into an arm of the 
sea. The project to build a canal between the 
points indicated on the accompanying map, Fig. 2, 
is of an entirely private nature, although govern- 
ment assistance has been asked. It is not likely, 
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however, that permission will be granted to con- 
struct it without locks, as the wash of gravel into 
Burrard Inlet would, in all probability, be very 
considerable and highly detrimental to that har- 
bor. The Minister of Public Works of the Domin- 
ion, the Hon. J. Israel Tarte, has been recently 
in British Columbia studying the whole question 
of the control of the flood waters of the Fraser 
River, and it is his intention to send out govern- 
ment engineers to make a careful survey of the 
channel and to consider the feasibility of diking 
the banks in a satisfactory manner. Mr. Thomas 
H. Tracy, City Engineer of Vancouver, states that 
on the Pitt River, and also on the Fraser River, a 
great deal of very satisfactory diking has been 
done by private parties and by the various muni- 
cipalities. The dikes on the Pitt River, built to 
reclaim the grazing lands, are from 40 to 54 ft. 
wide at the base, 12 to 15 ft. in height, and 6 ft. 
wide on top, and so far they have answered ad- 
mirably. The British Columbia Drainage & Dik- 
ing Co. owns about 14,000 acres of the Pitt 
meadow lands, under a diking concession from the 
Dominion Government, and has built dikes to pro- 
tect its land from the flood water. 


Mining in British Columbia, 


During the past summer there has been a great 
mining boom in this provinee, mainly in gold min- 
ing, and numerous very rich and valuable proper- 
ties have been developed, although here, as in all 
other such cases, many wildcat schemes are 
founded by unscrupulous promoters, Mr. P. A. 
Peterson, M. Am. Soe. C. E., Chief Engineer of the 
Canadian Pacific Ry., and Prof. T. H. Egleston 
have reported very favorably upon the mineral 
resources of the province. The iron deposits on 
Vancouver Island are also being given some atten- 
tion. Placer mining of gold bearing gravel is be- 
ing commenced in some districts, and as the pro- 
vince has not yet had bitter experience enough to 
lead it to adopt legislation restricting the dumping 
of the debris into the rivers, the mining companies 
can work for the present with free hands. A less 
dangerous system is that of dredging the gravel 
from the river bottoms, and Beatty & Sons, of 
Welland, Ont., manufacturers of dredging and ex- 
cavating machinery, have built a complete plant 
for this work on the Fraser River. The gravel will 
be raised by a dipper and dumped into a “griz- 
zly,”’ from which the finer material goes to the 
sluice-box to be treated by quicksilver, while the 
coarser material goes overboard to a dump scow. 
Better railway facilities are needed in most of the 
new districts, and locally there is great dissatis- 
faction expressed because the Canadians are so 
slow to provide these, while Americans have in- 
vested heavy amounts of capital in developing the 
resources of the new districts, and have already 
built lines which divert much of the traffic to 
points in the United States. The Canadian Pa- 
cific Ry. has now some small local connections and 


DERAILING DEVICE FOR PROTECTING STREET AND STEAM RAILWAY CROSSING AT ALTON, ILL. 


steamer lines, but a through line is much to be 
desired, and this could be afforded by the proposed 
Crow’s Nest Pass line through the southern part 
of the province. This will not be built, however, 
unless the government gives the railway company 
a good subsidy. Mr. Collingwood Schreiber, Deputy 
Minister of Public Works, has recently visited 
British Columbia to investigate the actual require- 
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ment for such a line, and the desirability of grant- 
ing a subsidy. The company has had careful in- 
vestigations made by its mining expert, with very 
satisfactory results, and in consequence of this 
new smelting plants may be erected. The smelt- 
ing has been done largely by the Kansas City 
Smelting Co., at Kansas City, Mo., 2,000 miles dis- 
tant, but the company and the C. P. Ry. Co. will 
probably put up local smelters for their combined 
interests. One of the latest new lines is the Co- 
lumbia & Western Ry. (narrow gage), which was 
completed from Trail to Rossland this past sum- 
mer, the contractor being Mr. Henry Black- 
wood. A line from Vancouver to the celebrated 
Kootenai district is also projected, and the enter- 
prise has been incorporated by McLean Bros., of 
Vancouver, as the Vancouver, Victoria & Eastern 
Ry. & Navigation Co. Another railway project 
heard of in this province is the British Pacific Ry., 
which is provosed to run north from Winnipeg, 
Man., and then westward, north of the Canadian 
Pacific Ry., touching the latter’s branches at 
Prince Albert and Edmonton. 

—_C~— 


DERAILING DEVICE FOR PROTECTING STREET AND 
STEAM RAILWAY CROSSINGS. 


We illustrate in the accompanying cut a de- 
railing device designed to prevent collisions at 
the crossings of steam and electric railways, which 
was recently installed at Alton, Ill., at the cross- 
ing of the Chicago & Alton R. R. and the Alton 
Ry. & Illuminating Co.’s tracks. The device is 
manufactured by the Paige Iron Works, of Chi- 
cago, Ill, and as will be seen from the drawing 
consists simply of a hand operated derailing 
switch placed on each side of the steam railway 
tracks and about 50 ft. distant. Normally the 
switch is open—that is, it is set to derail the 


HOISTING ENGINE WITH HACKWORTH VALVE GEAR. 
Manufactured by the C. W. Hunt Co., 45 Broadway, New York City. 


electric car, and to pass it the conductor must 
cross the steam railway track and raise a lever 
which throws the switch into line by means 
clearly indicated in the drawing. The lever B 
opens the switch A and the lever D opens the 
switch C, and each lever must be held up until the 
car passes the switch which it controls. After the 
car has cleared the switch the lever is dropped 
and the switch is returned to its original open po- 
sition by means of a spring. The various struc- 
tural features of the device are clearly shown by 


the illustration. 
a  ) 


A HOISTING ENGINE WITH A NOVEL VALVE GEAR. 


We illustrate herewith a hoisting engine, built 
by the C. W. Hunt Co., 45 Broadway, New York 
city, which is noteworthy on account of its use 
of the Hackworth valve gear, which seems to be 
especially suitable to this class of engines. It has 
an overhung eccentric crank, and a rotary valve 
motion. There are only three moving parts in the 
valve gear, viz., the valve motion connecting 
rod, the sliding block and the valve rod. The valve 
gear is described as follows: 

The eccentric is in the same radial line as the 
erank. The eccentric rod is supported at its lower 
end by a sliding block, of which the path may be 
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given greater or less inclination, so that the crank 
end of the rod describes a circle concentric with 
the shaft, while the other is guided in a straight 
line by the sliding block. The valve rod is attached 
to the eccentric rod between the eccentric and the 
sliding block, and the point of attachment moves 
in an elliptical orbit, the major axis of the ellipse 
having the same direction as the path of the slid- 
ing block. The sliding block guide being set at a 
greater or less inclination, the travel of the valve 
is correspondingly varied, and its inclination being 
ceversed with respect to the center line of the rod, 
the motion of the engine is reversed. 

This device gives constant lead and a better 
motion of the valve than the link motion, espe- 
cially at short cut-off. The strains are all in line; 
the bearing surfaces are all cylindrical or straight, 
ensuring good work and long service. The motion 
of the valve is benefited by the rocking of the 
valve arm, as the effective radius is shorter at the 
ends of the stroke, consequently the valve has a 
more rapid motion as its distance from the center 
line increases. The eccentric rod introduces an 
irregularity in the motion, and the connecting rod 
introduces an irregularity in the motion of the 
piston. The length of the connecting rod and of 
the valve rod and their relative positions are so 
chosen as to neutralize each other’s irregularities. 

$ret 9 re — —— —_§_ 
CONTRACTION AND DEFORMATION OF IRON CASTINGS 
IN CSOLING FROM THE FLUID TO THE SOLID 
STATE.* 
By Francis Schumann, M. Am. Soc. M. E.** 
Introduction. 

One of the most serious and annoying difficulties to the 
iron founder is the tendency of castings to deformation, 
due to unequal cooling and consequent unequal contrac- 
tion, excessive initial stresses, if not cracked castings, 
often resulting, no matter how carefully molded or with 


what care the iron ig selected and manipulated. Our 
knowledge as to the causes has been but vague, notwith- 
standing the thought and attention given the subject. 

The writer, impressed with the importance of the mat- 
ter, and having opportunities for observation and experi- 
ment through his connection with foundries where great 
diversity in the form of product resulted, decided to in- 
vestigate with a view of discovering what laws of physics 
applied, and in how far the cause and effect were deter- 
minable and controllable. 

After some twelve years of observation and research 
the writer is enabled to submit the result of his labors, 
which it is hoped will prove of practical use to the en- 
gineer and foundryman. 


General Laws Advanced. 


Cast iron, as well as all other bodies, with but few ex- 
ceptions, expands or contracts equally in all directions, 
with the increase or decrease of its temperature, respect- 
ively. Hence the proportion of a body, whether its tempera- 
ture increases or decreases, remain alike. At moderate low 
temperatures, from 32° to 212° F., the change is directly 
as the temperature. At high temperatures the changes 
are greater than the changes in heat. 

Contraction takes place just when incandescence dis- 
appears, or when the color changes from red to black, and 


*Abstract of a paper presented at the New York meet- 
ing of the American Society of Mechanical Engineers. 


**President Tacony Iron & Metal Co., Tacony, Pa, 


FRONT VIEW OF HOISTING ENGINE, SHOWING WINDING DRUM WITH 
SPIRAL GROOVE. 
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continues until the temperature is that of the surround- 
ing mediums. : : 


W 


Contraction and Deformation of Prisms Cast in Sand 
Molds. as 
A prism cast in a sand mold will maintain its alinement, — 
after cooling in the mold, provided all parts around its — 
center of gravity of cross section cool at the same rate — 
as to time and temperature. 4 
Deformation is due to unequal contraction of the ele- — 
ments of the cross section surrounding the center of 
gravity of the section. Unequal contraction is due to un- 
equal cooling, causing, or tending to cause, initial stresses 4 
in the elements of the prism, resulting in deformation or _ 
rupture. a 
The rate of contraction between the fluid (heated) state 
and the solid (cold) decreases with the volume or mass 
of the casting, and inversely as the time of cooling 
Rapid cooling tends to increase the density of the iron 
the crystals are diminished in size, and the fracture di 
notes greater compactness, with more evenness of su 
face and less ruggedness. The color tends towards white 
denoting a change of carbon into the combined state 
the moment of solidification. The size of erystals di 
creases with an increase of combined carbon. Its resis- 
tance to impact is lessened, and the rate of contraction — 
is increased. a. 
Slow cooling develops larger crystals, less density, and 
increased ductility. The fracture is darker or more gray 
in color, the surface uneven and rugged, and the carbon — 
is in a more free state. The contraction is lessened, and 
the casting has greater resistance to shock, although its 
resistance to a quiescent cross-breaking force may be less. 
In any prism, variations in density may occur by rea 
son of differences in the rate of cooling, the more rap 
idly cooling part being more dense, made so by the mole- 
cules drawn from the still fluid part of the casting, which, 
cooling later, will be less dense or with a diminished num- — : 
ber of molecules. The molecules in adjusting themselves 
follow and flow in lines coinciding in direction with the 
waves of cooling, being from a high to a lower tempera- — 
ture, thus tending to create a void, and lessening the den- 
sity of those parts which cool slower. ; 


_ The rate of cooling, or dissipation, of heat, is uniform B 
around the perimeter of the cross section. The total 
amount of heat to be dissipated per unit of perimeter of a 
section may or may not be uniform or equal, depending ~ 
upon the character of the cross section. The greater the 
amount of heat to be dissipated per unit of perimeter the ~ 
slower the cooling. 4 

A plane of neutral or mean action, relative to the total — 
dissipation of heat, passes through the centre of gravity ' 
of the cross section. In symmetrical sections the action 
is alike on either side of the neutral plane, while in un- — 
symmetrical sections it will, or may, vary. , 

The dissipation of heat through the perimeter of a sec- — 
tion follows wave lines perpendicular, in direction, to the — 
perimeter. The amount of heat to be dissipated per unit — 
of perimeter varies in proportion to the volume or mass — 
of the prism of which the respective unit forms the dissi- | 
pating side. The relative amount of heat dissipated in ae 
prism, per unit of time, varies in proportion to the dissi-_ 
pating surface of the perimeter divided by its respective 
volume of cross section. : 

The crystals that form in cast iron, when changing from 
the liquid to the solid state, have the tendency, when — 
no disturbing causes interfere, to form themselves into 
regular octahedrons, or double four-sided pyramids, with 
their bases joined. Their size varies, the mean increasing d 
with the slowness of cooling. The long axis of the crys- 
tals tends to adjust itself. perpendicular to the plane of Be 
cooling surface of the casting. Thus, in a cylinder, the — 
axis would coincide with the radial lines, while in a square ‘ 
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z prism, the axis of the crystals being perpendicular to the 
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four sides, will tend to flow apart on a plane bisecting the 


i angle of two sides; on this bisecting plane the casting 
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will be less dense and of diminished cohesion. 

A prism, unsymmetrical in section, in which the pro- 
portion of cooling surface to mass varies around the cen- 
tre of gravity of the cross section will have the greatest 
proportion of smaller crystals in the parts cooling the 
quickest. Where the change in the rate of cooling is 
greatest will be the place of greatest interference to the 
natural adjustment of the crystals, as to size and position 
and hence the place of least cohesion. Contraction is in 
a direct relation to the rate of cooling, and size of crys- 
tals. The more rapid the cooling the smaller the crystals 
and the greater the contraction. 

In any prism, unsymmetrical in section, composed of a 
smaller mass joined to a larger, the greatest longitudinal 
contraction will occur in the larger mass. This apparent 
contradiction to the general law, that contraction de- 
ereases with the mass and rate of cooling, is explained 
when we consider volumnar contraction. The larger mass 
will have its rate of contraction equal in all directions; 
the smaller mass is restricted in its contraction longitu- 
dinally by the larger mass at the point of juncture of the 
two masses, but maintains its greater rate of contraction 
transversely; were the transverse rate the same as that of 
the larger mass, its longitudinal contraction would be the 
same, but its transverse rate being greater, the excess 


in volume flows in direction of length, resulting in a 
greater length, after cooling, of the smaller mass. 
When the rate of contraction in the elements of the 


eross section of a prism are known, the resulting change 
in alinement and initial stress, due to the differences in 
contraction, can be determined. 

The line of mean contraction passes through the centre 
of gravity, or neutral plane, of the cross section. In un- 
symmetrical sections the centre of action of the nixi- 
mum and minimum contraction coincides with the centre 
of gravity of the area elements that are separated by the 
neutral plane which passes through the centre of gravity 
of the whole section. 

Modifying causes that affect the results obtained by the 
application of the preceding laws are: Imperfect alloying 
of two or more different irons having different rates of 
contraction; variations in the thickness of sand forming 
the mold, which is the medium for conducting the heat 
from the surface or perimeter of the cross section; when 
the prism is cast in a horizontal position, and thin layers 
of sand at top and bottom affect the dissipation of heat, 
which becomes unequal by reason of the difference in cir- 
culation of air between the upper and under external sur- 
faces of the mold, the upper surface dissipating the greater 
amount of heat; the position and form of cores, which 
tend to resist the action of contraction, also the difference 
in the conducting power between moist sand and dry- 
baked cores; differences in the degree of moisture of the 
sand surrounding the prism, especially when small in 
mass; unequal exposure by the removal of the sand 
while yet in the act of contracting; flanges, ribs, or gus- 
sets that project from the side of the prism, of sufficient 
area to cause the sand to act as a buttress, and thus 
prevent the natural longitudinal adjustment due to con- 
traction; in light castings of sufficient length the unyield- 
ing sand between the flanges, etc., may cause rupture. 
Influence of the Principal Constituents of Iron Upon the 


Rate of Contraction. 


Carbon is the most active element, when in the com- 
bined state, to increase the rate of contraction. As 
strength and hardness result from slight increase in the 
proportion of combined carbon to that in a free state, it 


’ follows that strong irons have a greater rate of contrac- 


tion than those in which a lesser amount is present. When 
the combined carbon exceeds certain limits, hardness 
and contraction increase rapidly and the strength de- 
creases. Increase in the proportion of free carbon has the 
opposite tendency. 

Silicon, when present, not exceeding certain limits, 
tends to free the carbon, reduces the rate of contraction, 
and increases the ductility and softness of the iron. In- 
creasing the silicon up to, say, 10%, causes the iron to 
become brittle, hard, and weak, and increases contraction. 

Sulphur tends to change the carbon into the combined 
state, and hence increases the rate of contraction. 

Phosphorus, while tending to harden the iron, has lit- 
tle, if any, influence upon the proportion of combined to 
free carbon. It lessens the rate of contraction, and dimin- 
ishes the strength of the iron. 

Manganese, as usually present in foundry irons, about 
1%, has no appreciable effect. When, however, it reaches 
1.5%, and the iron is low in silicon, it tends to hardness 
and increases contraction, although no alteration in the 
earbon is affected. In some hard irons the combined car- 
bon is lessened, as also the contraction, by adding small 
quantities, not exceeding 0.15% of manganese to the 
molten iron in the ladles just before pouring in the mold. 
increased strength also results. 

Repeated remelting increases the rate of contraction; it 
tends to harden the iron, and increases its density. 
Originally soft mixtures become stronger and _ harder, 
while hard mixtures become harder; the proportion of 
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free carbon decreases and the combined increases; the 
total carbon is slightly decreased. Silicon and mangan- 
ese rapidly decrease, phosphorus to a less extent, while 
sulphur rapidly increases, due to the fuel. 

Section of Test-Piece. 

The cross-sectional area of test-pieces for determining 
the rate of contraction of a given mixture of iron should 
increase with the increase of combined carbon contained 
in the mixture when intended for large casting’. 


In the remainder of the paper Mr. fSchumann 
develops a practical method of computing the 
contraction which will take place in any casting 
and also the initial stresses due to unequal con- 
traction, illustrating the method by numerous ex- 
amples of which the solution is given in detail. 
Lack of space compels us to omit this part of the 
paper, and any of our readers interested in the 
study of the subject can probably procure copies 
of the complete paper from Mr. Schumann or 
from the Secretary of the American Society of Me- 
chanical Engineers. The conclusions with which 
the paper closes are as follows: 


The deformation of prisms due to unequal contraction 
ean be overcome by providing counter deformation in the 
pattern, or by the addition of auxiliary parts that can 
be readily removed from the casting. Generally the sec- 
tion should be so subdivided or designed that the ratios 
of cooling surface to cross section of the piece are alike 
around the center of gravity of the section. 

In complex machinery castings the design should be so 
modified or chosen that there will result in the least dif- 
ferences in the rate of cooling of the different members. 
Sudden changes in form cause severe initial stre:ses, if 
not fracture, and should be rigidly avoided. 

Imperfectly proportioned flanges, ribs, or gussets added 
to the main body of a casting, either for the purpose of 
increasing the strength or connections, may be sources 
of weakness. 

Hollow cylindrical columns, although cast of even thick- 
ness and left in the mold until cold, may become crooked 
by reason of the unequal rate of cooling between the upper 
and lower halves, due to the currents of air passing 
through the column and clinging to the under side of 
the upper half after the core arbor is removed, which is 
usually done shortly after pouring and while the casting is 
still red hot. This deformation is avoided by stopping the 
ends with sand immediately after the withdrawal of the 
core, 

Greater attention to the laws of cooling and correct 
forms and proportions of castings will result in increased 
strength and economy, besides the avoidance of annoying 
crooked castings and mysterious breakdowns. 
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NOTES FROM THE ENGINEERING SCHOOLS. 


Michigan Mining School.—The catalogue of the 
School for 1896-1898 has lately been issued, con- 
taining 238 pages. Besides the usual matter in 
work of this kind, it contains tables giving the 
classification of rocks and minerals for the use of 
students taking the course in Geology, Mineralogy 
and Petrography. The catalogue contains also 
statistics concerning the mineral production of the 
United States, and of Michigan in particular. 
Mention is made of the equipment and work of 
many of the most important copper and iron mines 
in the Upper Peninsula. 

The storage battery plant which was donated to 
the school last year by Hon. J. M. Longyear is 
now being set up. On its completion, the labora- 
tories will have all the supply of current neces- 
sary for use in the experiments made. In connec- 
tion with this work, Mr. Edgar Kidwell, Pro- 
fessor of Mechanical and Electrical Engineering in 
the school, has developed an automatic circuit 
make and break switch, designed especially for use 
with storage battery plants. 

Worcester Polytechnic Institute, Worcester, 
Mass.—The following changes in the faculty are 
reported: Profs. Geo. I. Alden, head of the de- 
partment of mechanical engineering; Geo. HE. 
Gladwin, professor of free-hand drawing, and M. 
P. Higgins, superintendent of the Washburn shop, 
have resigned. These gentlemen had been with 
the institute since its opening, 28 years ago, and 
its present high standing is largely due to their 
efforts. The first two named have gone into com- 
mercial life as manufacturers of direct plunger 
elevators, a business which has grown up under 
their direction in the Washburn shops, and which 
they purchased from the institute. Mr. Gladwin’s 
department was reorganized as a section of the 
new department of drawiny and machine design, 
now directed by Prof. W. L. Ames, formerly of the 
Rose Polytechnic Institute. A further resignation 
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was that of Asst. Prof. W. W. Bird, of the me- 
chanical engineering department, who was always 
a non-resident, and who now devotes all of his 
time to his iron foundry in Cambridge, Mass. 

The new men are: Prof. J. J. Guest, from Cam- 
bridge, Eng., where he graduated with high honors 
and has since been instructor, who comes to take 
the head of the department of mechanical engi- 
neering from McGill University, Montreal; Prof. 
W. L. Ames, who was mentioned above; Prof. H. 
B. Smith, from Purdue University, to take the 
electrical engineering department; Dr. Fred. L. 
Dunlap, from the University of Michigan and Har- 
vard, recently instructor in chemistry at Shef- 
field Scientific School, Yale University, occupying 
the new chair of industrial chemistry; Supt. C. A. 
Chandler, of the Washburn shops, a past graduate 
of this institute. New instructors have been ap- 
pointed in mathematics and in the mechanical 
laboratory. Prof. Sidney A. Reeve has been ap- 
pointed to the new chair of steam engineering 
and hydraulics. He took his degree and was in- 
structor at the Sheffield Scientific School. 

Columbia University, New York city.—Plans for 
the new gymnasium have been completed. It is to 
occupy about half of a building, to be known as 
the “University Building,’ the remainder being 
devoted to a power house and rooms for literary 
and other societies. The structure will be three 
stories high. In the basement will be a swimming 
pool,100 ft. in diameter and 10 ft. deep,and around 
the pool will be the shower, tub and needle baths. 
The principal gymnasium room will be 160x100 ft., 
30 ft. high. The total cost of the gymnasium and 
swimming pool, it is estimated, will be $400,000, 
and that of the entire building, $800,v00. 

The Schools of Mines, Chemistry, Engineering 
and Architecture, of Columbia University, have is- 
sued a set of pamphlets, giving general informa- 
tion of the courses for 1896-97. Under the new ar- 
rangement of faculties, the Faculty of Applied 
Science has charge of the four professional Schools 
of Mines, Chemistry, Engineering and Architec- 
ture. In the School of Engineering four separate 
four-year courses are given, viz., civil engineering, 
sanitary engineering, electrical engineering and 
mechanical engineering. The last-named will be 
offered for the first time in 1897, or upon removal 
to the new site. Two four-year courses are given 
in the School of Mines, viz., mining engineering 
and metallurgy. Candidates intending to enter 
one of the four professional schools above-named, 
are advised first to take a four-year course in Co- 
lumbia College, leading to the degree of Bachelor 
of Arts, at the same time preparing themselves to 
enter the third year of either of the professional 
schools, so that the technical degree may be taken 
two years later. We take pleasure in quoting the 
following extract from the pamphlet of General 
Information, showing how the idea that engineer- 
ing students should obtain a liberal education be- 
fore beginning the professional course is being 
favored by Columbia: 

As students may and do enter the college two years 
earlier than they enter the professional schools, students 
taking this combined course of study will be able to obtain 
the professional degree at the same age as though they 
entered the professional school in the first instance at the 
present average age of such students, with the added ad- 
vantage that they will have had at the same time the ele- 
ments of a liberal ‘education before they enter upon a 
strictly professional course of study. This combined six- 
year course is strongly urged and recommended, for the 
reason that engineers, chemists, and architects, as pro- 
fessional men, need the liberal training offered by a col- 
legiate course quite as much as do lawyers, physicians, 
or clergymen. Experience has shown that those who have 
taken a liberal course of study in the past, and who have 
enjoyed the advantages of such an education before be- 
ginning their technical studies, have taken a much higher 
standing in their profession, have exercised greater in- 
fluence in the community, and have been much more use- 
ful men than those who have relied upon a purely scientific 
or professional course of study. 

Without sacrificing the necessary elements of a liberal 
education, the widest opportunity for elective work in sci- 
ence is offered in this new curriculum, which will permit 
the student to pursue almost any desired line of study and 
to specialize in it to almost any desired extent. A prop- 
erly chosen course of study in the college will thus fit 
students for advanced work and original investigation, and 
is to be recommended to candidates for higher degrees 
under the Faculty of Applied Science, or the Faculty of 
Pure Science. 

An alternative to the plan of taking a four-year 
collegiate, followed by a two-year professional 
course, is proposed in the announcement of the 
School of Mechanical Engineering, as follows: 


It is very desirable that every mechanical engineer 
should have had a course of liberal and literary studies. 

As the strictly professional course offers no time for these 
studies, students are warmly urged, for their own sakes, 
to take two preparatory years of such study in Columbia 
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College before entering the School of Engineering. Special 
facilities are offered. for, such a combination of courses. 
All the alternatives are of equal disciplinary value, so 
that while retaining the element of strength, the courses 
thus derive advantage from the flexibility which belongs 
to the university. 


The School of Architecture issues, in pamphlet 
form, an admirable paper by Prof. William R. 
Ware, entitled “The Instruction in Architectural 
Drawing at Columbia University,’ profusely illus- 
trated and describing his system in great detail. 
We strongly advise teachers of drawing and any 
others interested in architectural study to procure 
a copy of this paper. It was originally published 
in the ‘‘School of Mines Quarterly” for April and 
July, 1896. 


Thayer School of Civil Engineering (Dart- 


mouth College, Hanover, N. H.)—Prof. Robert 
Fletcher, director of this school, sends us 
a 12-page pamphlet giving a numbered list of en- 
gineering reference books and periodicals used in 
the schedules of the courses of instruction. In the 
schedules reference is made by number only. In 
the list the names of authors are given with the 
titles, and prices, and the names and addresses of 
publishers. Books of general value, considered in- 
dispensable as part of the equipment of any engi- 
neer, have their titles printed in small capitals, 
and other books of special value, for example, the 
best, or one of the best, in a particular branch or 
specialty of engineering, are indicated by an as- 
terisk (*). Such a list as this should be of great 
value to students in any technical school, and we 
commend the plan to the attention of engineering 
teachers generally. 

Cornell University.—The new hydraulic labo- 
ratory of the College of Civil Engineering has 
made use of the picturesque gorge and waterfall 
near the college to construct a rock cut canal 500 
ft. long, 20 ft. wide and 10 ft. deep, with a steel 
stand-pipe 6 ft. diameter and 70 ft. high. This 
should afford excellent facilities for experimental 
work in hydraulics. 

Ohio State University, Columbus, O.—The De- 
partment of Clayworking and Ceramics, which 
was authorized by an act of the legislature, in 
May, 1894, is now in the third year of its exist- 
ence. We quote the following from a circular 


issued by the Department: 


It is the only school on American soil which has made a 
direct step toward placing the ceramic industries on the 
same plane as that occupied by the other branches of engi- 
neering science and chemical technology. At present the 
clay-working industries of America, while they enjoy a 
prosperity due partly to our unrivalled deposits of crude 
materials, and partly to the mechanical skill and business 
energy with which they are prosecuted, are feeling con- 
stantly the effects of foreign competition, and find them- 
selves at some disadvantage in this contest on account of 
the wasteful and uneconomic methods used here, and 
also the very limited extent to which scientific training 
and chemical technology are employed in counteracting 
this waste. - 7 * 

Clay industries are essentially chemical industries, and 
their problems are such as can be readily solved and con- 
trolled by the use of good chemical engineering. It is to 
create such a class of ceramic engineers, men who can 
apply to the clay industries of to-day the full fruits of the 
best knowledge of modern science, that this department 
has been organized and maintained; and it is confidently 
hoped that the clay industries will co-operate with it in its 
efforts to achieve present progress, and lead them to ulti- 
mate international supremacy. 

There are two courses offered: A long one of four years, 
leading to the degree of Engineer of Mines in Ceramics, 
and a Short or Industrial Course of two years’ duration, 
which leads to no degree, but for which a certificate of 
work accomplished is issued. 

The four-year, or Engineers’ Course, is designed to be 
complish the objects just set forth, and is therefore made 
the full equal, both in quantity and quality of the work 
done, of any engineering course offered by the University. 

The two-year or Industrial Course is designed to assist 
young men who have already been actively engaged in 
the ceramic industries, and who, on account of mature 
years, or lack of means, or lack of previous educational 
advantages, are unable to avail themselves of the full and 
complete course, and yet who wish to increase their earn- 
ing power or chances of promotion by fitting themselves 
for other than routine labor. 

Washington State University, Seattle, Wash.— 
President Harrington has asked the legislature for 
an appropriation to establish and maintain an 
engineering department in the University. He 
says: 

It is proposed to provide teachers and apparatus for 
beginning effective work in civil, mining, electrical and 
mechanical engineering. The desirability of these lines 
of professional training in this state necd hardly be argued. 
in vur opportunities for marine commerce, in our exten- 
sive mineral resources, in the many irrigation problems of 
the eastern two-thirds of the state, and in even the com- 
monplace and universal problems of highways and bridges, 
there is more need in this state of all lines of engineering 
than in most other states of the Union. The estimates 
provide a very modest beginning for the four lines of 
engineering mentioned. The proposal is that the new 
teacher of civil engineering shall also teach mechanical 
drawing, and the teacher added for electrical engineering 


pt for a time have charge of the technical mechanical 
work, 
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ENGINEERING NEWS. 


THE BENEFICIAL EFFECT OF WATER METERS 
at Atlantic City, N. J., is shown by the annual report 
of Mr. W. C. Hawley, Assoc. M. Am. Soc. C. H., Superin- 
tendent of the water-works. On Aug. 1, 1895, there were 
about 350 meters in use. During the ensuing fiscal year 
1,456 meters were added, making about 1,800 in all. 
The setting of the new meters began in February and was 
finished July 15. When the work was begun the total 
pumpage was over 250 gallons per capita per day. The 
per capita consumption later on is not given, and’ cannot 
be estimated by an outsider, Atlantic City being a sum- 
mer resort. Comparison made be made with 1895, how- 
ever. This is done in the following table, in which it 
will be noticed@ that during the first three months of 
1896, or before or during the early part of the meter 
setting, the consumption was greater than in 1895, and 
during the succeeding four months of 1896 it was less 


than in 1895: 
j——Pumpage, gallons per day——, 


Increase 
1895. 1896. or decrease. 
JAN WATY Wise \tiete:. ote . 4,478,440 4,756,238 277,798 + 
February ............- 4,427,545 5,060,008 632,463 + 
March 4,394,366 5,268,073 873,707 + 
.. 4,537,553 4,609,964 72,411 — 
4,776,210 4,642,114 134,096 — 
5,509,314 4,609,330 899,984 — 
JULY gets Reales .. 6,639,762 5,695,708 944,054 — 


The cost of the 1,456 meters in place, including valves, 
fittings and labor, averaged $15.19, the meters ranging 
in size from 8 ins. to %-in., as follows: 9 3-in.; 6 2-in.; 
19 1%-in.; 47 1-in.; 378 %-in.; 997 %-in. 


THE EXCLUSION OF GROUND WATER FROM A 
sewer has been effected in a method described by Mr. 
Robert Godfrey, Assoc. Inst. C. B., in an advance pub- 
lication of ‘‘Proceedings of the Institution of Civil 
Engineers.’”’ The sewer was of concrete, lined with 
21-in. earthenware pipe. The defective portion was 
was 1,320 ft. long, laid in a tunnel through gravel 
and running sand, 10 ft. deep at one end and 54 ft. at the 
other, having a grade of 1 in 343. A shaft was sunk 
968 ft. from the upper end, there being a manhole at 
the latter point. Wrought-iron pipe, 12 ins. in diameter 
and of %-in. plates, was lowered in the shaft in lengths of 
14% ft. Each length of pipe had a special malleable iron 
collar, which served to connect the lengths by means of 
lead calking. Two runners were attached to the under 
sides of the collars to prevent injury to the pipe as 
the new pipe was drawn through. As one section 
after another was joined up the new pipe was pulled 
forward by means of a cable connected to a hand 
windlass operated by two men. The cable was at- 
tached to a bar laid across the end of the lower pipe, 
thus avoiding strains on the joints which would 
result from attaching it to the front end of the 
pipe. The total weight drawn forward after connecting 
the last length of pipe was about 14 long tons. The 
pipe was inserted in the 352 ft. of sewer below the shaft 
and pushed down the grade, as added on, by means of 
levers. After the new pipe was all in place the annular 
space between it and the old pipe, at the lower end, was 
packed with clay and concrete for a distance of 3 ft., 
thus holding the water back from the stretch of original 
pipe below. Gagings showed an infiltration of about 
35,000 U. S. gallons of ground water in the 1,320 ft. 
of pipe treated as above, or about 140,000 gallons per 
mile. vate TTS a oat 

THE NEW YORK STATE CANALS haye been reported 
upon for the year 1896 by State Superintendent Aldridge. 
The total freight carried in the year amounted to 3,714,- 
894 tons, divided as follows: Erie Canal, 2,742,488; Cham- 
plain, 802,510; Oswego, 57,245; Black River, 57,953; and 
the Cayuga and Seneca canal, 54,739. Of the total ton- 
nage, 852,467 tons were products of the forest, 1,126,665 
tons were agricultural products, 152,322 tons were manu- 
factures, 270,603 tons were merchandise, and 1,032,837 
tons of unclassified articles were carried. The gain in 
tonnage over the season of 1895 was 214,580 tons. The 
average price received by boatmen for the transport of 
wheat between Buffalo and New York was 8% cts. per 
bushel, the highest price in any year since 1890, except 
1893. The report says that contracts for $3,500,000 have 
already been made out of the $9,000,000 especially appro- 
priated for canal improvement, and work was commenced 
on Dec. 1. The Superintendent asks for $770,000 for the 
next fiscal year, for lock-tending and the ordinary repairs 
of the canal, which is the same amount that was appro- 
priated for 1896. 


THE 20-FOOT NAVIGABLE CHANNEL from Duluth 
to Buffalo, says Capt. Alexander McDougall, of Duluth, 
in the ‘“‘Pioneer Press,’’ is no nearer realization than it 
was in 1891, despite the work of the government in deep- 
ening the channels at St. Mary’s River, the Lime Kiln 
Crossing, at the head of Lake Erie, and at other points. 
His contention is that since the government engineers 
ocmmenced these improvements, 10 years ago, the water 
has fallen 27 ins., as a direct result of cutting a deeper 
channel through the area of shallow water at the foot of 
Lake Huron and opposite the mouth of the St. Clair 
River. He says that, instead of having a deeper chan- 
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nel, we have simply succeeded in maintaining a deptt 
previously utilized. Capt. McDougall is an advocate of 
the damming of the Niagara River as a means of raisin 
the lake levels. een 
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A NEW FLOATING DOCK FOR HAVANA, says a M 
drid paper, has been ordered by the Spanish Government : 
from Swan & Hunt, of Wallsend-on-Tyne, England. Thi 
dock is to be capable of lifting ironclads as well as « p 
ary vessels, and will be 450 ft. long, 82 ft. clear 
and will have 2714 ft. of water over the sill. Its lifting 
pacity is to be 10,000 tons, and the contract pr 
about $595,000, to be delivered in complete working o: 


at Havana 11 months after signing the contract. 
oe 


THE U. S. GUNBOAT ANNAPOLIS was launche 
the Crescent shipyard, Elizabethport, N. J., on Dec. 
It is one of six composite gunboats authorized by 
of Congress, July 14, 1895. Three other vessels of 
class,‘ the Marietta, Vicksburg, and the Newport, hay x 
already been launched. The Annapolis measures 16 fl 
on the water line, 200 ft. over all, 35 ft. beam; displa 
ment, 1,000 tons. Babcock & Wilcox water-tube boiler 
designed for a working pressure of 225 lbs., will be 
A single screw will be used, driven by a triple expansion : 
engine with cylinders 15%, 23% and 36 ins. diamete 
and 30-in. stroke, developing 800 HP. at 150 revs. p 
minute. The boat will be barkentine rigged, carrying 
11,500 sq. ft. of sail area. The hull of the vessel 
built with a steel double bottom, planked with four inch 
of yellow pine planks to just above the water line. — 
planks are fastened by manganese bronze bolts, and 
then covered by copper sheathing. The stem, sterny 
and rudder are all of bronze, so that no steel is exp: 
to the action of the sea water in contact with brass. §] 
will thus be able to go on cruises of several years’ dur: 
tion on stations where there are no docks, as she 
notshave to be subject to frequent scraping of the b 
tom, as in the case of steel ships. Her large sail area and 
hull, shaped for easy handling under sail, will enable — 4 
her to make most of her passages under sail, and to — 
save coal, while her light draught will enable her to visit 
almost any port. : 


THE TORPEDO BOAT DESTROYER ENTRE RIO 
one of four boats recently built by Yarrow & Co., Lon- 
don, for the Argentine republic, has completed a voyage 
from London to Buenos Ayres, making a run of 3 
miles from St. Vincent to Buenos Ayres without call 
at any port. No other torpedo-boat destroyer has e 
made a journey of this length without coaling. 

ttn alee os 

A MILITARY TANDEM BICYCLE has been designed 
by an officer of our army and is illustrated and described — 
in the ‘Journal of the U. §. Artillery” for November- 
December by Lieut. Wm. C. Davis, U. S. A. The chie 
feature of the device is the absence of sprocket and ch: n. a 
The two riders sit directly over the front and rear 
wheels respectively, and the crank axles are geared up to 
the proper speed by a suitable mechanism in a gear-box 
on the axle. This is a simple epicycle gear, giving t 
revolutions of the wheel to one of the axle. The front o1 
steering wheel is analogous to the ‘‘geared ordinary,” 
and the two wheels are connected by a Humber fra 
The gearing is in a dust-proof gear-box, and is o 
through the hollow axle; the frame may be hinged to 
make it more portable, and the weight of this bicy 
need not exceed 40 lbs. for the roughest service. It is 


of equipment. The same article describes a numbe 
bicycles designed for military use in the French 
German armies; but all of these have chains. 

LOW DUTIES IN THE TARIFF are favored by the 
Executive Committee of the National Association of Manu- 
facturers. This body met in Philadelphia Dee. 18 and 
completed arrangements for the annual convention of th 
Association, which is to be held in Philadelphia Jan. 26, 
27, and 28. The committee extends a cordial invitation to 
all manufacturers of the United States, whether member. 
of the Association or not, to attend this convention; - 
course only members will be entitled to take part in th 
debate and the voting. The following resolution was 
adopted: 4 se 


“Resolved: That it is the sense of this Executive Com- 
mittee that the tariff laws should be revised at the earli-— 
est possible moment, in order that uncertainty be removed, 
confidence restored, and business permitted to revive. 

“Rates of duties should be made as low as possible, con- 
sistent with the fair protection of our industries and the 


labor they employ.” 
2 —______ 


WAGES AT THE CARNEGIE STEEL WORKS h 
been fixed to remain in force during 1897, the same 
they were in 1895-6. The arrangement affects over 6,000 
employes. The prices of pig iron and of finished pro-— 
ducts have fallen from 10 to 25% since the last scale 


was signed. ay 
ae ge ees 


THE RENO INCLINED ELEVATOR has been put into 
experimental use at the New York end of the Brooklyn 
Bridge. It is only a small machine, intended to give 
practical exhibition of its working, as the elevation at- 
tained is only 7 ft., so that passengers using it have still 
to walk up stairs the rest of the way i 
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PERSONALS. 


Capt. John. A. Shannon has been elected City Engineer 
of Oskaloosa, Ia. 


Mr. George V. Alsop has been elected City Engineer 
of Newport News, Va. 


Mr. John P. Fiscus, President of the Dunlap Coal & 
Coke Co., died July 15. 


Mr. F. A. Ruhe was recently elected a Water Commis- 
sioner of Allentown, Pa. 


mr, dos He Sanford, civil engineer, of Cooperstown, 
Mich., died July 3, aged 91. 

Mr. N. H. Brown, Train Master of the Texas Central 
R. R., has been appointed Superintendent of Transporta- 
tion. 


Mr. John N. Gamewell, the inventor of the Gamewell 
fire-alarm system, died in Hackensack, N. J., July 19, 
aged 74. 


Col. F. S. Benson has been appointed Chief Engineer, 
and Mr. Thomas BH. Byrne, Superintendent of Street Mains 
of the Brooklyn Union Gas Co., Brooklyn, N. Y. 


Mr. J. P. Head, Foreman in Bridge and Building De- 
partment of the Texas Central R. R., has been appointed 
Road Master. 


Mr. Thomas J. Cree, civil engineer on the Boston & 
Maine R. R., was married to Miss Htta B. Stebbins, of 
St. Johnsbury, Vt., on July 8. 


Mr. Aurin Wood, an inventor and for many years head 
of the ironworking tool firm of Wood, Light & Co., died 
in Worcester, Mass., July 19, aged 84. 


Mr. Hiram P. Randall, civil engineer, of Indianapolis, 
Ind., died July 14, aged 89. He was born in Boston, 
Mass., and for many years was Assessor of Indianapolis. 


Mr. J. D. Higgins, Superintendent of the Rome Gas 
Light Co., Rome, N. Y., has resigned, and Mr. Stephen 
Parrish, of New York city, has been elected to succeed 
him. 

Mr. Joseph McWilliams, Engineer and Superintendent 
of the Texas Central R. R., has resigned to accept ser- 
vice with another company, and the office has been abol- 
ished. 


Mr. W. T. Gould, Resident Engineer of the Texas Cen- 
tral R. R., has been placed in charge of all engineering 
and construction, under the direction of the General 
Manager. 


Mr. W. F. R. Mills has been appointed General Super- 
intendent of the Denver, Lakewood & Golden R. R. to 
succeed Mr. J. B. McCormic, with headquarters at Den- 
ver, Colo. 


Mr. L. D. Badger, Roadmaster of the Fitchburg R. R., 
with headquarters at Mechanicsville, N. Y., has re- 
Signed. Mr. Thos. Casey, of Waltham, Mass., is filling 
the position temporarily. 


Mr. Bascom Sykes was elected City Surveyor of Ports- 
mouth, Va., instead of City Engineer of Norfolk, Va., as 
st-ted in our issue of July 9. Mr. W. TT. Brooke continues 
to be City Engineer of Norfolk. 

Mr. W. F. Holloway has resigned his position as a 
member of the Board of Water-Works and Blectric Light 
Trustees of Columbiana, O., and Mr. John E. Allen has 
been appointed to succeed him. 


Mr. W. S. Frisbey, surveyor and civil engineer, repre- 
senting Messrs. Geo. A. Ogle & Co., of Chicago, IIl., atlas 
publishers, was drowned while bathing in the Chippewa 
River, near Durand, Wis., July 14. 


Mr. Joseph Downey, Commissioner of Buildings, of 
Chicago, Ill., has been appointed Commissioner of Public 
Works to succeed Mr. William D. Kent, whose resignation 
was noted in our issue of May 21. 


Mr. J. W. Lovett, Superintendent of Bridges and Build- 
ings of the Fifth Division of the Southern Ry., has been 
appointed to a similar position on the Georgia Midland 
& Gulf R. R., to succeed Mr. J. B. Glover. 


Mr. J. S. Lemond, Roadmaster of the Fifth Division of 
the Southern Ry., has been appointed to succeed Mr. J. 
B. Glover as Roadmaster of the Georgia Midland & Gulf 
R. R., with headquarters at Columbus, Ga. 

Mr. H. L. White, of the firm of White & Wetherbee, 
civil engineers of Brockton and Braintree, Mass., was 
married July 16 to Miss Grace W. Emery, of Wollaston, 
Mass. Mr. White is a member of the Boston Society of 
Civil Engineers. 


Mr. H. M. Warren has been elected President and 
Treasurer, Mr. A. E. Jenks, Vice-President, and Mr. T. 
C. MeNeely, Secretary and General Agent of the new 
Hendersonville & Brevard Ry., with headquarters at 
Hendersonville, N. C, 


Mr. James M. Barr, General Superintendent of the Great 
Northern R. R., with headquarters at St. Paul, Minn., 
has been ordered to perform the duties of General Manager 
in place of Mr. Charles H. Warren. Mr. Barr will re- 
tain, however, his present title. 


Mr. John Vanderslice, who has filled the position of 
Shop Superintendent of the Pottsville Bridge Co., Potts- 
ville, Pa., for the past 5% years, has accepted a similar 
position with the Carnegie Steel Co. and will have charge 
of the Keystone Bridge Shops. 


Mr. Charles R. Barnes, City Electrician of Rochester, 
N. Y., having charge of the fire-alarm telegraph system 
and the electric lighting of the city, has been appointed 
Consulting Electrical Engineer and Electrical Expert to 
the Railroad Commission of New York State. 


M. Jules Guichard, one of the associates of M. Fer- 
dinand de Lesseps in the Suez Canal project, died recently 
aged 70. He was a member of the French Senate and 
after the resignation of Connt de Lesseps was elected a 
Vice-President of the Suez Canal Co. 


Mr. Clarence R. Neher, formerly Division Engineer 
of the New York & Pennsylvania R. R., has been ap- 
pointed Resident Engineer of the Erie Canal at Roches- 
ter, N. Y., to succeed Mr. Alfred T. Jones, whose resig- 
nation was noted in our issue of July 2. 


Capt. Smith S. Leach, Corps of Engineers, U. S. Army, 
has been relieved from duty at Burlington, Vt., where he 
has been in charge of the river and harbor improvements, 
and has been placed in charge of similar work at New 
London, Conn. Maj. William S. Stanton will succeed him 
at the former place. 


Mr. Nehemiah S. Bean, the inventor and builder of the 
first steam fire engine ever constructed in New England, 
died at Manchester, N. H., July 20, aged 78. He was 
an ex-Chief Engineer of the Manchester fire department, 
and at one time was in charge of the locomotive works 
of the-Essex Mfg. Co., of Lawrence, Mass. 


Mr. John Brunner has resigned his position as Assist- 
ant to Chief Engineer of the Carnegie Steel Co., Pitts- 
burg, Pa., and has been appointed by Mr. E. M. Bigelow, 
Director of Public Works of that city, to examine the 
suspension bridge across the Monongahela River and to 
prepare plans and specifications for the reconstruction of 
the same. 


Mr. Ernest G. Barrow, Assistant City Engineer of Ham- 
ilton, Ont., has been appointed City Engineer to succeed 
Mr. William Haskins, whose death was announced in our 
last issue. Mr. Barrow, although only appointed Assistant 
City Engineer six years ago, has assisted Mr. Haskins 
for the past 20 years. He is a native of England and a 
member of the Canadian Society of Civil Engineers. 


Mr. Oscar Lowinson, Jun. Am. Soc. C. E., 89 Cortlandt 
St., N. Y., is engaged on a series of tests on the trans- 
verse crushing strength of full-sized specimens of timber 
taken from buildings which are being strengthened. The 
object is to obtain such yalues as might be considered 
safe in determining the safety of existing structures, such 
as bridges and buildings where a question frequently 
arises as to the life of the same and the advisability of 
reconstructing. 


Mr. Albert Stanwood, at one time a member of the 
Board of Water Commissioners of Boston, Mass., died at 
Waterford, Me., July 20, aged 72. His connection with 
the water department began more than 40 years ago. In 
1856 he resigned as the Superintendent of the Eastern 
Division and became the Superintendent of the Western 
Division of the Department, resigning the latter position 
in 1873. From 1883 he served continuously as a member 
of the board. 


Mr. Andrew Rinker, formerly City Engineer of Minne- 
apolis, Minn., has accepted and entered upon the duties 
of Engineer and General Agent of the Great Falls Water- 
Power & Townsite Co., of Great Falls, Mont. This com- 
pary owns the water-power created by the Missouri River 
for a distance of about 10 miles below the city of Great 
Falls, in which distance the river has a total fall of 
over 400 ft. and includes Black Eagle, Rainbow and 
Great Falls. (For a complete account of this plant see 
Eng. News for July 19, 1894.) 


Mr. Henry I. Bliss, M. Am. Soc. C. E., of La Crosse, 
Wis., died recently aged 65. He was born in Hartford, 
Conn., and graduated frim Yale College in 18538 as a civil 
engineer. He assisted in surveying the New York & 
Boston Air Line R. R. and, after going west, was engaged 
in the survey of the Milwaukee & Fond du Lac R. R., 
the La Crosse & Prairie du Chien R. R., Southern Min- 
nesota R. R. and several other preliminary and trial 
lines. In 1858 he located at La Crosse and formed a part- 
nership with Mr. George Gregory and later with Mr. Wal- 
lace M. Spear. From 1860 to 1884 Mr. Bliss was City 
Engireer of La Crosse and was instrumental in having 
many valuable improvements made in the varions public 
works of the city. 


Hon. Arthur Sewall, the Democratic nominee for Vice- 
President of the United States, is a prominent resident of 
Bath, Me., where he was born in 1835. He was trained 
as a carpenter’s apprentice in his father’s ship-yard, and 
in 1858 became associated with his brother, Mr. Edward 
Sewall, under the firm name of BE. & A. Sewall, as suc- 


cessors to their father as shipbuilders. Upon the death 
of Mr. Edward Sewall, about 20 years later, the firm 
name was changed to A. Sewall & Co., the members being 
the sons and nephew of the senior partner. This firm 
has built several of the largest wooden ships afloat, one 
being the ‘‘Roanoke,”’ a leader in tonnage of that class of 
the merchant marine. Three years ago, at great expense, 
the firm changed their wooden shipbuilding plant to one 
for steel shipbuilding, and soon after built the ‘‘Dirigo,’’ 
the only steel merchant sailing vessel built in the United 
States. Mr. Sewall was the President of the Maine Cen- 
tral R. R. and a Director of the Boston & Maine R. R. 
for a number of years. He is President of the Maine 
Water Co., a concern that controls water plants in seven 
large towns and cities of Maine, and he is also a member 
of the Bath Board of Trade. 
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ENGINEERING SOCIETIES. .- 


COMING TECHNICAL MEETINGS. 


SOUTHERN AND SOUTHWESTERN RAILWAY CLUB. 
Aug. 20. Kimball House, Atlanta, Ga. 
SOCIETY FOR THE PROMOTION OF ENGINEERING 
EDUCATION. 
Aug. 20 to 22. Annual meeting at Buffalo, N. Y. 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE. 
Aug. 24. The annual meeting will be held in Buffalo, 
N. Y. Secy., Prof. F. W. Putnam, Cambridge, Mass. 
AMERICAN MATHEMATICAL SOCIETY. 
Aug. 31 to Sept. 1. Annual meeting at Buffalo N. Y. 
ROADMASTERS’ ASSOCIATION OF AMERICA. 
Sept. 8. Annual meeting to be held at Niagara Falls, 
Nex. 
RAILWAY SIGNALLING CLUB. 
Sept. 8. Secy., Geo. M. Bashford, The Rookery Bldg., 
Chicago. 
AMERICAN STREET RAILWAY ASSOCIATION. 
Oct. 24 and 25. Annual convention will be held in St. 
Louis, 


CIVIL ENGINEERS’ CLUB OF CLEVELAND, O.—At 
the regular meeting held Tuesday evening, July 14, a 
paper was read by Mr. H. F. J. Porter, of Chicago. It 
was illustrated by iantern slides of photos and drawings 
and gave a description of the plant of the Bethlehem Iron 
Co., at South Bethlehem, Pa., and the company’s pro- 
cesses in the production of large forgings. 

i. A. Coburn, Secy. 

WESTERN FOUNDRYMEN’S ASSOCIATION. — The 
regular meeting of the association was held at the Great 
Northern Hotel, Chicago, Ill., July 15, and a paper on 
“The Practical Value of the Various Metalloids in Cast 
Iron’’ was read by Maj. Malcolm McDowell. The author 
called attention to the lack of definite knowledge on this 
subject and proposed a series of careful tests and experi- 
ments to determine definitely if possible the action of 
metalloids in various proportions and combinations. After 
some discussion the association voted that a special com- 
mittee be appointed to carry out a series of experiments 
of the character suggested by the paper. This committee 
consists of Mr. A. Sorge, Jr., Maj. Malcolm McDowell and 
Mr. John K. Mackenzie. It was announced that there 
would be no meeting of the association in August and 
that the September meeting would be held at Cleve- 
land, O. r 
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CONSTRUCTION NEWS. 


CONDENSED LIST OF CONTRACTS PENDING 
WITH DATE OF OPENING BIDS. 


Bids to be See Eng. 
opened, Work. Place. News. 
July 23.Asphalt paving, St. Paul, Minn. ......... July 16 
July 23.Steel bridges (2), Nashville, Tenn. ...... July 16 


July 23.Asphalt paving, New York, N. Y......... July 16 
July 23.Macadam road, Cromwell, Conn.......... July 16 
July 23.Sewers, Brooklyn, N. Y. .....+.2.-esee00e July 16 
July 23.Laying 20-in. water main, Buffalo, N.Y..July 16 
July 23.Light station, Portland, Ure. ....-..+.-5+ July 2 
July 23.Township house, East St. Louis, Ill....... May 28 


July 23.Plans for bridge, Brooklyn, N. Y.....July 2 
Advertised, Eng. News, July 2 to 16. x 
July 24.Repairs to breakwater, Burlington, Vt...June 25 
Advertised, Eng. News, June 25 to July 16. 
July 24. Addition. to mission, San Luis Obispo, Cal.July 9 
July 24.Brick paving, Grand Forks, N. Dak. ..... July 16 
July 24.Asphalt and brick paving, Saginaw, Mich. .July 16 
July 24.Hire of dredging plant, Cincinnati, O...July 16 
July 24.Asphalt paving, Bridgeport, Conn. ...... July 16 
Advertised, Eng. News, July 16 and 23. 
July 24.Laying water mains, Rochester, N. Y.....July 23 
July 24.Brick paving, etc., Boston, Mass. ........July 23 
July 24.Cement sidewalks, etc., Rochester, N. Y...July 23 


July 25.Steel chimney, Wasington, D. C...........July 28 
July 25.Pipe sewers, La Crosse, Wis. ...........5+ July 28 
July 25. Water bonds ($8,000), Coraopolis, Pa. ..... July 2¢ 
July 25.Pig lead (15 tons), Baltimore, Md ..July 23 
July 25.School building, Pittsburg, Pa. ... .. July 16 
July 25.Bridges (2), Clearlake, S. Dak. .......... July 16 
July 25.Brick paving and grading, Des Moines,Ia.July 16 
July 25.lron and steel bridge, Cumming, Ga.....June 18 
Advertised, Engineering News, June 18. 
July 25.Brick paving, Racine, Wis. .......+.-+..0+. July 2 


Advertised, Engineering News, July 2. 
July 27.Garbage disposal plant, Halifax, N. S.....July 2 
Advertised, Eng. News, July 2 to 23. 


July 27.Hall and chapel, Cleveland, O. .......... July 9 
July 27.Brick paving, Toledo, O. .......sesseeees July 16 
July 27.Brick sewers, Toledo, O. ........seeseeee July 16 
July 27.Building bonds, New York, N. Y..........July 23 


July 27.School building, etc., New York, N. Y.....July 28 
July 27.Granite block paving, Brooklyn, N. Y.....July 28 
July 27.Granite paving and park work, New York. July 23 


July 27. Paving, Bradford, Pa. oc. .s. ccs ps cccess July 23 
Advertised, Engineering News, July 23. 

July 27.Pipe sewers, Des Moines, Ia. ............. uly 28 

July 27.Laying water main, La Crosse, Wis........July 23 


July 27.Laying water mains (24 streets), Chicago..July 2% 
July 27.School building, etc., St. Louis, Mo.....July 23 
July 27.Macadam paving, Depew, N. Y............ July 23 
July’ 27. Pavitia; ‘8B Peal Minnie srevat ove tras s. July 23 


26 
July 27.Pipe sewers, Boston, Mass......... eee July 23 
July 28.Laying water pipes, 1 yr., Jersey City... .July 23 
July 28.Electric light poles, Chicago, Ill.........July 23 
July 28.Addition to vault, Brooklyn, N. Y........July 23 
July 28.Cement (3,500 bbls.), Brooklyn, N. Y....... July 23 
July 28; Curbing, Chicago, Hi. a. acess. chen ba ine July 23 
July 28.Paving, etc., Annapolis, Md. ............. July 23 
July 28 Sewers, Rroyes Na va. «nes Seated bine tia July 23 


July 28. 
July 28. 
July 28. 
July 28. 
July 28. 
July 28. 
July 28. 


July 28. 
July 28. I 
. Laying 48-in. water mains, Boston, Mass.July Y 


July 28 


July 28. 
July 29. 
July 29. 
July 29. 
July 29. 
July 80. 


July 30. 
July 29. 
July 29. 
July 30. 
July 30. 
July 30. 
July 30. 
July 30. 
July 30. 
July 30. 
July 30. 
July 30. 
July 30. 
July 30. 
July 8U. 
July 30. 
July 30. 
July 31. 
July 31. 
July 31 
July 31 
July 31 
July 31 
July 31. 
July 31. 
July 381 
July 81 
July 31. 
July 3 
July 381 
Aug. 1 
Aug. 1 
Aug. 1 
Aug. 1 
Aug. 1. 
Aug. 1 
Aug. 1 
Aug. 1 
Aug. 1. 
Aug. 1 
Aug. 1 
Aug. 1 
Aug. 3 
Aug. 8. 
Aug. 3 
Aug. 3 
Aug. 3 
Aug. 3 
Aug. 3 
Aug. 3 
Aug. 3 
Aug. 38. 
Aug. 3 
Aug. 3. 
Aug. 3 
Aug. 3 
Aug. 3. 
Aug. 3. 
Aug. 3 
Aug. 3 
Aug. 4 
Aug. 4. 
Aug. 4. 
Aug. 4. 
Aug. 4, 
Aug. 4 
Aug. 4. 
Aug. 5 
Aug. 5 
Aug. 5 
Aug. 5 
Aug. 5. 
Aug. 6 
Aug. 6. 
Aug. 6 
Aug. 6 
Aug. 7 
Aug. 7 
Ane ne 
Aug. 7 
Aug. 7 
July 7 
Aug. 7 
Aug. 8 
Aug. 8 
Aug. 10 
Aug. 10 
Aug. 10 
Aug. 10. 
Aug. 10 
Aug. 10 
Aug. 10. 
Aug. 10. 
Aug. 10. 


-Telford paving, etc., Elizabeth, N. J..... 
.Plans for city hall, Binghamton, N. Y....June 4 
-County jail work, Minneapolis, Minn..... June 18 
.Water bonds, Salmon, Idaho .... 


. Water supply, Missoula, Mont. 


-Macadam road, ; 
-Rubber hose (5,000 ft.), Jeffersonville, Ind.July 16 


ave 
Water bonds ($150,000), Tarrytown, N. Y..July 23 


Pumping engines, Pittsburg, Pa. ......... July 23 
Water bonds, Fosston, Minn. .......... July 23 
Granite monument, Clarion, Pa. ... July 16 
Sewer system, Champaign, Ill. .......... July 16 
Hook and ladder truck, Brooklyn, N. Y...July 16 
Macadam paving, Winnetka, Ill. ........ July 16 
Advertised, Eng. News, July 16 and 23. 

Sewage disposal system, Mansfield, O. July 16 
Railway track scale, Mansfield, O. ........July 16 


Advertised, Eng. News, July 9 and 16. 
Asphalt paving, New York, N. Y... 
County jail, Philipsburg, Mont. 
Sewer, Montreal, Que. ..... Ssleneienane 3 
Electric lighting, Peterboro, Ont. 
Concrete coping, East Marion, N. Y 
Plumbing, Barnstable, Mass. 
Macadam road (9 miles), Jamaica, N. Y... 
Advertised, Eng. News, July 16 and 23. 


School building, Baltimore, Md........... July 23 
Electric light plant, Cincinnati, O........July 23 
Pig lead (100 tons), Buffalo, N. Y.........July 23 
Heating, plumbing, etc., Palmer, Mass. July 23 
Levee work, Memphis, Tenn. ............July 233 
Steam fire engines (5), Chicago, Ill. ...... July 23 
Pumping engines, Petrolea, Ont. ........ July 16 
Advertised, Eng. News, July 16 and 23. 

Electric light franchise, Goldsboro, N. C...July 16 


Advertised, Eng. News, July 16 and 23. 
Plans for city hall, Mt. Vernon, N. Y...July 16 
Levee work, Memphis, Tenn. ............ 


Light station at Smith Point, Va.... 
Freight elevator, Washington, D. C.. a 
Street bonds ($18,135), Wellston, O....... 
bridge substructures (3), Reading, Pa..... July 9 
Mill building, Stonington, Conn. ........ July 9 
Brick paving, Fort Dodge, Ia............. June 25 
St. ry franchise, Kingsten, Jamaica, W. I1.May 28 
Publlesighting, Utica wINs. Vewwen ocean July 2 
.Lake tunnels, Cleveland, O..............July 2 
Advertised, Eng. News, July 2 to 23. 
.Bridge superstructures (8). Reading, Pa. .July 9 
. Brick or asphalt paving, Richmond, Ind...July 16 
«Paving, ATHENS) IOs) crm wjiaseaveralsusiors ore peteieiare July 16 
Police station, New York, N. Y...........July 23 


Cribs! (7) Detroit Mich. An eiee elec es aoe July 23 
Advertised, Eng. News, July 23 and 30. 


.Paving, grading, etc., Pittsburg, Pa.......July 23 
.Brick and pipe sewers, Pittsburg, Pa. ....July 23 
Disinfecting plant, Pittsburg, Pa......... July 23 
eschoo! jbuilding= (Chicagos UG cauyceicis ayer July 23 
.Granite block paving, Troy, N. Y. ........July 28 
.Steam engine lathe, drill, Baltimore, Md...July 23 
.Asphalt paving, etc., New York, N. Y. ....July 23 
.Plans for school bldg., Hartford, Conn... .July 23 
. Water-works, Silver Creek, N. Y.........July 23 
Advertised, Eng. News, July 23 and 30. 
Reservoir. tyrone: \ Pass. satan cme ecm bias July 23 
Advertised, Engineering News, July 238. ; 
s DOSER IKONCON Oem sarerns nic evelmrainretre tester ata July 23 
ssewers, Washinetony DOs seis. July 16 


Advertised, Engineering News, July 16. 


-Interior of capitol building, Denver, Colo.July 16 


Water bonds, Painesville; "Os, Seen eens eien July 9 


ee ere ULL ve ee 
Mortars, steel forgings, etc., Washington. .July 9 


.Garbage franchise, Oakland, Cal. ........ July 16 
.Brick paving, etc., Crawfordsville, Ind. .July 16 
MBLICK Pavan ey OlOUON GOD siete. etanslots piss July 16 
.Paving bonds ($12,000), Archbold, O. ..... July 16 
.Gun forgings, Washington, D. C......... July 16 
.Court house, Lexington, Tenn.............July 23 
.Hospital buildings, etc. (8), New York....July 23 
Brick paving, Galesburg, Ill. ............July 23 
-Brick sewers (3,500 ft.), Providence, R.I...July 23 
Advertised, Eng. News, July 23 and 30. 
Water-works, Doon, Ia. ............ ... duly 23 
Advertised, Engineering News, July 23. 
.Fire hose, Baltimore, Md. .......... «, July 23 
Iron ‘bridges’ (8), Buffalo, IN: Wieeis.2.%.0.. July 23 
Bridge bonds ($60,000), Paterson, N. J...July 23 
Bridge, San Jose; Caleteiitaet ae ean July 28 
Grading, Kansas Citv. Mo. ..............Jduly 28 
street work; Delfordy No Jett lame coe) dee ee ed LlyalS 
Advertised, Engineering News, July 23. 
.Hospital buildings, Collins, N. Y ..July 23 


Advertised, Engineering News, July 23. 
Sewers, Brooklyn; dNaay san sone een July 23 


Pipe sewers (3,700 ft.), Monticello, Ill. ....July 23 
Advertised, Engineering News, July 23. 
Water-works, Edwardsville, Ill. ..........July 23 


Post office building, Madison, Wis. ... 1) July 16 
Advertised, Eng. News, July 16 and 23. 


-Sewer system, Champaign, Ill. ... tras UL ILS 
Advertised, Eng. News, July 16 and 23. 

Steward’s quarters, Fort Myer, Va. ..... July 9 
~Wire fence Washington DiC... aecenene ee July 23 
Sewers; “Cleveland. (Ot: jee a eee July 23 
.Drainage system, Youngstown, N. Y...... July 23 
-Macadam road, Washington, D. C. ..... July 23 
Observation towers, Washington, D. C. .. . July 23 
-Enlarging town hall, Hudson, O........... July 23 
Bridge, Shelton 4VWasher-to avin aes eee July 23 


.Electric wiring, etc., Poughkeepsie, N.Y..July 23 


-Macadam road (2 miles,) Jamaica, N. Y. July 23 
Advertised, Eng. News, July 16 and 23. 
.Postoffice building, Meridian, Miss. July 23 


-Addition school bldg., W. Liberty, Ww. Va. July 23 


.Brick paving, Beloit, Wis................ -July 23 
Advertised, Eng. News, July 23 and 30, 

.Macadam paving, Beloit, Wis............. July 23 
Advertised, Eng. News, July 23 and 30. 

. Water-works, Three Oaks, Mich.......,.. -July 23 

.Stone and brush jetty, Sandusky, O. ...., -July 23 


-Brick paving, ete.. Fortress Monroe, Va.. -July 22 
-Building bonds, 
Brick paying, Byanstoniy@, sinc sate oon 
-Heating and power plant, Cincinnati, O. . 
.-Macadam road (5 m.), Long Branch, N.J.July 23 


Oregon City, Ore....... July 23 
reubye 23 


-July 23 


Advertised, Eng. News, July 23 and 30. 


Saha cgecmts oe July 238 
Pumping engine, Binghamton, N. Y. ..... July 16 
Advertised, Eng. News, July 16 to Aug. 6. 

Long Branch, N. J. ..... . July 16 


Police station, Carbondale, Pa. = agabe Miah ORLY noe 
Advertised, Eng. News, July 23 and 30. 
Electric light plant, Dawson, Ga. oie LLY Moss 


Wire fence (18,000 ft.), Wakefield, Va.. July 23 
Advertised, Engineering News, July 30, 


ENGINEERING NEWS. 


Aug. 11.Pipe sewers, Frankfort, Ind. ............. July 23 
Aug. 11.Pipe sewer, Frankfort, Ind. ..............July 23 
Aug. 11. Brick paving, ete., Cincinnati, O. ........ July 16 
Aug. 11.Passenger elevator, Newark, N. J. ...... July 16 

Advertised, Eng. News, July 16 and 23. ; 
Aug, ML Sewers, Cincinnati, O, -aewcs a eee ets July 16 
Aug. 12.Heat’g and vent’l’g, Fergus Falls, Minn.July 23 
Aug. 12.College building, Cincinnati, ae uly 23 
Aug. 12.Timber bridge, Cleveland, O. ............ July 23 
Aug. 12.Asphalt paving, Cleveland, O...... . July 23 
Aug. 13.Stand-pipe, Bangor, Me. . July 23 


Advertised, Eng. News, July 16 to ‘Aug. 6. 


. 15.Dike work in Hudson River, ........ 
to Aug. 6. 


Aug. 20.Removing wrecks, St. Augustine, Fla....July 23 
Advertised, Eng. News, July 23 to Aug. 13. 

Aug. 20.Dam, pier, etce., Cincinnati, tase. elestersid LLY O 
Advertised, Eng. News, July 16 to Aug. 6. 

Aug. 21.Postoffice building, Racine, Wis.......... July 23 
Advertised, Eng. News, July 23 and 30. 

Aug. 22.Engine house, Allegheny, Pa. ..... July 28 

Aug. 24.Sewer bonds ($11,000), Yeadon, Pa. July 23 

Sept.) 2 -Bridges"(2)7 Chicago; Ill, <.. sv ectec cee July 16 

Sept. 3.Plans for school bldg., Lancaster, Pa...July 23 

Sept. 4.Pumping engines, St. Louis, Mo. ........ May 14 

Sept. 7.Wooden bridge,White Sulphur Spgs.,Mont.July 23 


Sept. 14.Battleships (8), Washington, D. C...... .July 16 


No date. Water-works, Walkerton, Ind. Thejeavny LL Wate 
Advertised, Engineering News, July 23. 

*s Artesian well, Greenwood, S. Dak. ...... July 23 

ey Steel bridzenuUrbana. Cll, asicc Se seeawe aes July 23 


RAILWAYS. 


Hast of Chicago. 


CHESTER & BECKET.—This company is being organ- 
ized to construct a standard gage railway from the main 
line of the Boston & Albany, just east of the village of 
Chester, Mass., to the quarries of the Hudson & Chester 
Granite Co., in the town of Becket, a distance of 5% 
miles. The capital stock has all been subscribed. The 
directors include several of the directors of the Boston & 
Albany R. R. Co. The surveys are completed and con- 
struction will probably be begun in August. J. B. Hav- 
iland is the chief engineer, with offices in room 19 of the 
B. & A. depot at Boston, Mass. Frederick J. Collier, of 
Hudson, N. Y., is clerk of the company. 


Southern. 


ALABAMA & LITTLE RIVER.—This company has been 
incorporated to build a railway through Monroe and Bald- 
win counties, Ala. The capital stock is $50,000; the in- 


corporators are J. T. McKeryy, Edwin Lashbrook and 
Jos. 8. Greenwood. 
BEATTY LUMBER.—The officers of this company, 


Crow, W. Va., are quoted as Saying that eleven miles of 
a tram road are now completed. The company expects 
to complete ‘the entire railway by Oct. 1, 1896. The 
equipment has been purchased. 

PRIVATE.—A. Knabb & Co., of Krug, Md., are said to 
be building a railway five miles in length, 

SEBASTIAN & CINCINNATUS FARMS.—Gen. Mer., 
W. W. Russell, Sebastian, Fla., writes us that the pro- 
jected length is 10 miles, to connect Sebastian and ‘“‘The 
Cincinnatus Farms.’’ The work is all finished except lay- 
ing the track; this will be done by Aug. 1. A. O. Russell, 
Cincinniati, O., is the owner. 


Northwest. 


ALLOWEZ BAY.—Press reports from Superior, Wis., 
State that Winston Bros. & Dear have been awarded the 
contract for building this railway. The entire distance 
to be constructed is said to be 100 miles, 

CHICAGO & NORTHWESTERN.—Press dispatches state 
that 25 miles of the extension north of Gillett, Wis., have 
been graded and that 700 men are now at work. Ch. 
Engr., John E. Blunt, Chicago, lll. 

CAVALIER & WALHALLA.—The 
between Cavalier and Walhalla, N. Dak., are stated to 
have been completed. The distance is 21 miles. The 
grading is to be commenced at once and it is expected to 
have it finished in two months, 


Surveys for a railway 


Southwest. 


DENVER, CIKKLAHCMA & GULF.—It is stated that ne- 
gotiations are pending to build this railway from Henri- 
etta, Tex., by way of Breckenridge, Brownwood and 
Fredericksburg, to connect with the San Antonio & Aran- 
sas Ry. at Comfort, Tex. 

MEXICAN INDUSTRIAL.—This company is said to 
have been organized to build a railway around the city of 
Mexico for transfer purposes. It will connect the Mexi- 
can Central, the Inter-Oceanic and the Mexico, Cuerna- 
vaca & Pacific. Three miles have already been constructed, 
and to complete the road it is proposed to issue bonds. 


MISSISSIPPI & LA FOURCHE.—It is reported that 
work has begun on this railway at Lauderdale, near 
Donaldsonville, La. It is expected to complete the road 
from Lauderdale to a point on the Bayou La Fourche, 
near Klatzville, La., a distance of 7144 miles. Rails have 
been purchased for the first miles. Pres., R. . Ed- 
wards; Treas., C. Kline. The road will be a feeder of 
the Southern Pacific system. 


MISSOURI CENTRAL.—A press dispatch from Chicago 
states that a company has been organized in that city for 
the purpose of building a line of railway in Missouri 
from Versailles to Lebanon, a distance of 60 miles, pass- 
ing through several county seats and the great Ha-Ha 
Tonka Park and Springs. This road, it is stated, will 
open up the richest mining section of the state, which is 
rich with coal, lead and zinc ore. Farming and fruit 
lands are also located ajiong the line of the proposed route. 

SOUTHWESTERN, ARKANSAS & INDIAN TERRI- 
TRY.—Geo. R. Brown, Little Rock, Ark., is quoted as 
saying that contracts have been awarded to R. W. Dodson 
for extending this line from Antoine, Ark., to a new town 
to be known as Pike City, 15 miles distant. The road has 
been in operation between Smithton and Antoine for sev- 
eral years, and is now 20 miles in length. It is expected 
to reach the terminus about Sept. 1. 

TEXAS CENTRAL.—Wm. F. Gould, Resident Engr., 
Waco, Tex., writes us that preliminary surveys have been 
completed from Albany, Tex., westward 35 miles. Noth- 
ing further will be done until fall. Pres., H. K. McHaig. 
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WHITE RIVER VALLEY & WESTERN.—This company 
has been incorporated to build a railway 250 miles in 
length, from Stilwell, Ind. Ter., to Bald Knob, Ark. The 
incorporators are: 
Ark.; G. H. Candel, Lowell, Mass.; Elgar G 
eGorge P. Bassett, of Cincinnati, O. 
through the Arkansas fruit belt. 


Rocky Mountain and Pacific. 


ASTORIA & COLUMBIA RIVER.-—Press reports state 
that the contract for building this railway from Astoria 
to Goble, Ore., has been awarded to Honeyman, De Hart 
& Co., of Portland, Ore., at about $500,000, and bonds 
for the performance of the work, in the sum of $100,000, 
have been furnished. This work will probably furnish 
employment for from 700 to 1,000 men for a year. 


GULF, RIO GRANDE & PACIFIC.—This company has 


urnsey, and 
The route 


been incorporated at Santa Fe, N. Mex., to aquire con- 


tracts and concessions from the Mexican government for 
the construction, equipment and management of railway 
and telegraph lines in Mexico. The incorporatorg are. 
H. L. Warren, Albuquerque, New Mex.; William Hutehi- 
son, B. Y. McKeyes, Deming, New Mex. 


SILVERTON NORTHERN.—It is stated that this rail- 
way has recently been completed for six miles north of 


Silverton, Colo., through the mountains of San Juan 
county. The present terminus is at Eureka, but it is pro- 
posed to extend the road to Mineral Point, five miles 
further. The line has been built by Otto Mears 
reaches a gold producing district. 


Fred Walson, Denver, Colo, 
STREET AND ELECTRIC RAILWAYS. 
RUTLAND, VT.—It is reported that the Rutland St, 


Ry. Co. will soon extend its lines. Pres., J. W. Cramton; 
Treas., N. V. Chaffee; Supt., M. McKeogh.. 


SPRINGFIELD, VT. —Press reports state that work 


has begun on the Springfield Electric Ry. It will be built 
from Springfield to Charleston, N. H., a distance of eight 
miles. W. H. Slack, G. F. Leland and B. B. Flinn are 
interested. 


PROVIDENCE, R. I.—The Union Ry. Co. has been 
granted permission to extend its lines. The company has 
90 miles of railway in operation. Gen. Man., A. T. Potter; 
Ch. Engr., G. C. Tingley. 

BRENTWOOD, N. Y.—It is reported that the state will 
build an electric railway to connect the asylums at Kings 
Park and Central Islip. 


SYRACUSE, N. Y.—The Onondaga Lake R. R. Go. has 
been incorporatéd to construct a double-track street sur- 
face electric railway about seven miles in length, from 
Clinton square to the resort known as Long Branch, On- 
ondaga Lake; capital stock, $250,000; directors, John S. 
Kaufmann, W. R. Smith, Bruce S. Aldrich, Edward A. 
Powell, Jas. M. Belden, P. R. Quinlan, W. H. Gallup. 


LANGHORNE, PA.—Engineers have completed the sur- 
vey for an electric railway between Langhorne and Frank- 
ford. The line is intended to accommodate passengers to 
Neshaminy. 

PITTSBURG, PA.—It is said that the. West End Street 
Car Co. will build an electric railway from the West End 
in Pittsburg, to Monongahela. It has purchased the fran- 
chise of the Little Saw Mill Run R.R. Co., and has secured 
the right of way through nearly all of the property along 
the route. A force of 200 men is at work grading the 
road at West Liberty. The road will be known as the 
West Side Belt Line R. R., and will extend from the Pitts- 
burg terminals of the Little Saw Mill Run R.R.,up the Saw 
Mill Run valley through Shalersyille, West Liberty, Fair- 
haven, Castle Shannon, Curry Station, Finleyville and 
thence up the river to Monongahela. A branch will be 
built from Curry to Duquesne, a distance of ten miles. The 
length of the main line is 27 miles. 

CHARLESTON, S. ©.—Therrell & Co. are quoted as 
Saying that they will make a proposition to the owners 
of the Charleston St. Ry. to adopt electricity. In case 
the proposition is accepted, work will begin at once upon 
the reconstruction of the Charleston System. 


CINCINNATI, O.—It is reported that the Consolidated 
St. Ry. Co. is distributing rails for extensive improvements 
and that bids will soon be asked for doing the work. 

CLEVELAND, 0O.—The Cleveland ‘‘News”’ states that 
the Cleveland Electric Ry. Go. has made application for 
permission to extend its track to Cedar Glens and Euclid 
Heights. Right of way has already been obtained. Pres., 
H. E. Andrews; Supt., H. J. Davies. 


PORTSMOUTH, O.—The Portsmouth St, Ry. & Light 
Co. is reported to have made appropriations for exten- 
sions and new machinery to cost $12,000 to $15,000. 
Pres., F. L. Smith; Supt., S. P. Baird 

ZANESVILLE, O.—A press report states that the Zanes- 
ville St. Ry. Co. has doubled its capital stock, making it 
$590,000. The line will be extended and new equipment 
added. Pres., A. L. Conger; Supt., A. H. Johnson. 


ST. JOSEPH, MICH.—W. Worth Bean, Pres., writes us 
that the St. Joseph & Benton Harbor St. Ry. Co. is pro- 
jecting an electric railway, two miles long, to be com- 
pleted by July 1, 1897. 

MADISON, WIS.—A press dispatch states that Wingra 
Park citizens have raised $4,000 of the $7,000 required to 
extend the Madison Electric St. 
on University Ave. to Harrison St., while the University 
Heights citizens have pledges for $3,000 of the $4,500 
needed to secure an extension to that suburb. Pres., W. 
Lamprecht. 


RACINE, WIS.—It is stated that the Belle City St. Ry. 
Co. has accepted the additional franchise upon the streets 
of Racine. Pres., J. I. Case. 


MASON CITY, IA.—O. E. Stanley, Asst. Cy. Engr., 
writes us that the city has granted a franchise for an 
electric railway to W. E. Brice and L. H. Ong, Tama City, 
Ia., and that a local company will be organized to push 
the project. The city of Clear Lake hag also granted a 
franchise to the same parties and efforts will be made to 
build the road between this city and Clear Lake, a dis- 
tance of about eight miles. It is hoped to complete it 
this summer. 


BEATRICE, NEB.—A press dispatch states that the 
Beatrice Electric Co. will make same improvements in 
the way of straightening and relaying its tracks. The 
company now owns 7% miles of track. 

KANSAS CITY, MO.—It is said that the Missouri, Kan- 
sas & Texas Trust Co. is backing a scheme to connect 
Kansas City, Leavenworth, Kan., Atchison, Kan., and St. 
Jeseph, Mo., by an electric road. 

OGDEN, UTAH.—W. H. Rowe, as receiver, has sold 
the track, rights of way, franchises and other properties 
of the Ogden Street Ry. Co. to Daniel Van Dam, whose 
bid was in the name of Roland R. Couklin, of New York 
city. The amount paid was $350,900. Tt is expected that 
extensive improvements will be made. The tracks are 12 
miles long. 


George A. Hagerty, of Fayetteville, 


lies — 


and 
it is expected that 
it will be finished to Mineral Point by October. The es- — 
timated cost of the road is placed at $600,000. Pres., — 


Ry. from its terminus | 
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UNIVERSITY PARK, ORE.—Isaac Leskard writes us 
that. he is working on some improvements in the Barnes 
Heights Blectric Ky., and that the Portland General Elec- 
tric Co. may aid in the work of extending this line to 
Hillsboro, Ore., a distance of 18 miles, east of Portland. 

WATERLOO, ORE.—An electric railway may be built 
from here to Lebanon, Ore. Dr. J. L. Hill, Albany, Ore., 
is interested. 

LOS ANGELES, CAL.—A press dispatch states that 
the council will receive bids until 11 a. m. Aug. 17 for 
a franchise for the construction and operation or a streec 
railway along certain streets. C. A. Luckenbach, Cy. Clk. 


SAN FRANCISCO, CAL.—The Geary St. Park & Ocean 
Ry. Co., has applied for a franchise to buiid an eleccr.c 
railway upon certain streets. | 

SANTA ROSA, CAL.—An application is stated to have 
been mace for a franchise tor an electric yailway be- 
tween Sonora and Santa Rosa. From Santa Rosa the line 
will extend to Melitta, thence to Kenwood, thence to Glen 
ellen, from there to Agua Caliente and trom Agua Cal- 
ente to Sonora. 


ELECTRIC LIGHT AND POWER, 


HARDWICK, VT.—A committee has been appointed to 
make a contract with Mr. Almon to furnish this place witn 
electricity. lt was instructed to give $5.5U each for the 
street lights per year. ‘he viilage willnave 1u0 street 
lights thus making a cost for the streec lighting $d5u Ler 
year, $5.00 tor 16-c, p. lights for house hghts and $4 per 
year tor store hghts of sUc. p. ‘Lhe pPuwer at George 
Smilies mill will be utilized for the plant. The street 
lights will be ready for operation in October or Novem- 
ber. 

CHICOPEE, MASS.—The council has appropriated $6,- 
0O0U for extending the electric light piant. 

WESTERLY, R. I.—An election will probably be held 
to yote on the question of a municipai etectric nght p-abt. 

BUrkALO, N. Y.—Wm. B. Kankine, Secy. Niagara Fails 
Power Co., this week made the statement that the con- 
tract for the transmission pvule-liue to this Cy Wil be 
let within a few days. ‘the company will deliver 1,0.U0 
HP. in this city Nov. 1. 


LITTLE FALLS, N. Y.—Jesse Peterson, Fres. Indurated 
Fipre Co., Lockport, N. Y., proposes to erect an elecwric 
light plant in this city. 


WADDINGTON, N. Y.—An electric light plant is con- 
templated. R. S. Dalzelil, Village Clk. 


ASBURY PARK, N. J.—The Atlantic Coast Electric Co. 
proposes putting in a new plant to cost about foV0,0.0. 
isaac C. Kenneay, of Asbury Park, is the counsel. 


STOCKTON, N. J.—Young & Bailey, of Philadelphia, 
Pa., are preparing plans tor an electric light plant of 
100-are light capacity to be erected at North Cramer Hill. 


WEST NEWTON, PA.—The construction of an electric 
light plant at this place is proposed. 

MANCHESTER, VA.—The council has appointed a com- 
mittee to investigate the advisability of erecting a city 
plant. 

CONCORD, N. C.—The Concord Electric Light Co. finds 
it mecessary to increase the capacity of its pant. New 
boilers, etc., will be added at once. 

ANDERSON, S. C.—It is reported that arrangements 
are being made for the immediate construction of a power 
plant at Poilman Shoals, 10 miles from this place, for the 
Anderson Light & Power Co.; estimated cost, }$2V0,V00. 
W. C. Whitner, Gen. Mgr., Anderson. 

DAWSON, GA.—Bids are asked until Aug. 10 for an 
electric light plant. Consult. Engr., Frank Lederle, GOS 
Gould Bldg., Atlanta, Ga.; Dr. J. G. Dean, Chn. Com. 


LAFAYETTE, LA.—The council has awarded to James 
Ferguson, of New Orleans, the contract for constructing 
an electric light plant and water-works, for which $36,000 
in bonds will be issued. 


BLANCHESTER, O.—G. L. McKibben, Cy. Jingr., of 
Van Wert, O., has been engaged to prepare plans and 
specifications for a water and electric light plant, and to 
superintend the erection. 


CINCINNATI, O.—Bids are asked until July 29 for fur- 
nishing the House of Refuse with one 75-HP. engine, me- 
dium speed, to drive dynamo; one 45-K.-W. multipolar 
dynamo, 110-volt constant potential, slow speed; one set 
of accumulators, 300 ampere hones 110 volts, and one 
10-HP. 110-volt constant potential motor, wire work and 
appliances. James Allison, Secy. Bd. Directors. 


IONIA, MICH.—The county surveyor has completed sur- 
yeys for a dam for the Ionia Electric Co. 


PORTLAND, MICH.—The following bids were received 
July 7 for erecting an electric light plant; Engrs., H. H. 
Humphrey, 22 Bennett Bldg., Detroit, Mich; R. W. 
Alton. Pres. of Village: 

Fort Wayne (Ind.) Electric Corporation. accepted. .$6,495 
General Electric -Co, Chicago, Ill.....-...6.ccesee 6,620 
Westinghouse Blectric & Mfg. Co., Pittsburg, Pa.. 6,700 

THREE OAKS, MICH.—F. B. Hinchman, Three Oaks, 
writes us that this place will soon vote on the question of 
putting in a plant. Plans and specifications have been 
prepared by Geo. C. Morgan, of Chicago. 

CHICAGO, ILL.—Bids are asked until July 28 for fur- 
nishing 50 electric lamp poles for Garfield Park. Engr., 
Foree Bain, 1657 Monadn Bldg.; Harvey T. Weeks, 
Pres. 

DENVER, COLO.—Press reports state that the east side 
power house of the Denyer Consolidated Electric Works 
was destroyed by fire July 12, causing the loss of 18 
engines and 17 generators of the Westinghouse pattern, 
worth about $130,000. 

GREAT FALLS, MONT.—The Great Falls Water-Power 
& Townsite Co., which is a iarge owner of lots and lands 
in this city, and plotted in the original townsite, is also 
the owner of the water power created by the Missouri 
River for a distance of about ten miles below the city, in 
which distance it has a total fall of over 400 ft., and in- 
cludes the Black Eagle, Rainbow and Great Falls. The 
former of which is now developed to the extent of 40 ft. 
head, and capable of furnishing at the average flow of 
the river about 30,000 gross HP. A large portion of 
this power is now being used by the Boston & Montana 
Copper Smelting Co., the Street Ry. & Electric Light & 
Power Co., Royal Milling Co. and other industries. An- 
drew Rinker, Engr., and Gen. Agent, Great Falls; Samuel 
Hill, Pres.; Paris Gibson, Vice-Pres.; Wm. W. Conner, 
Secy. an@ Treas. 

PETERBORO, ONT.—Bids are asked until July 29 for 
lighting the streets with 80 arc lights, according to re- 
ports. S. R. Armstrong, Town Clk. 

NEW COMPANIES.—Dubinski Electric 
tonio, Tex.; $10,000; Benjamin Dubinski. 

Farmington Electric Light Co., Farmington, Me.; $10,- 
000; Pres., E. S. Dingley, of Farmington; Treas., J. P. 
Flint, of Farmington. 

Winn Water & Power Co., Bangor, Me,; $100,000; Pres., 
N, M, Jones; Treas,, J, E, Clark; Clk., M. F, Scott, 


Co., San An- 


Contract Power Co., Hamilton, Ont.; $99,000; J. M. 
Gibson, James Dixon, John Moodie, John W. Sutherland, 
John Patterson, E. D. Patterson, all of Hamilton. 

Consumers’ Electric Light & Power Co., Newark, N. J.; 
$300,000, with $5,000 paid in; Benj. Atha, Albert O. 
Headley, Edward L. Conklin, of Newark, and Thos. C. 
Barr, of Orange, N. J. 

Montezuma Electric Co., Illinois; $2,400, with all paid 
in; Arnold Beck, Sr., Arnold Beck, Jr., Ernest P. Olshau- 


sen, Henrietta Plate. 
BRIDGES. 


SOUTH PARIS, ME.—A committee has reported on 
p’ans and estimates for a new bridge at this place. 

WOONSOCKET, R. I.—The council has decided to re- 
build the wooden bridge over the Blackstone River by 
the erection of a steel structure. 


TORRINGTON, CONN.—The construction of a bridge to 
cost about $5,000 is proposed at Main Si., according to 
reports, 

BINGHAMTON, N. Y.—At an election held July 14 the 
proposition to appropriate $60,000 for erecting a bridge 
at Ferry St. was defeated. S. E. Monroe, Cy. ingr. 

BROOKLYN, N. Y.—The East River Bridge Commis- 
sion has adopted the plans for the proposed bridge be- 
tween this city and New York. Ch. Engr., L. L. Buck. 

BUFFALO, N. Y.—Bids are asked until Aug. 3 for con- 
stricting three iron bridges on masonry substructures 
"Ek Scajaquada Creek. R. G. Parsons, Secy. Dept. Pub. 

Ss. 

NIAGARA FALLS, N. Y.—At a recent election it is 
reported that the citizens voted to build a bridge over the 
railway tracks at Pierce St.; estimated cost, $15,000. W. 
W. Read, Cy. Engr. 

SLOANSVILLE, N. Y.—Chas. Wright, Central Bridge, 
N. Y., informs us that it is proposed to erect a one-span 
bridge 280 ft. long at a cost of $10,000. No contracts 
have yet been awarded. 

PATERSON, N. J.—Bids are asked until Aug. 3 for the 
Pee eee of $60,000 of bridge bonds. Geo. F. Feuerstein, 

n. 

EASTON, PA.—It is reported that A. J. Cooper, Easton, 
has been engaged to prepare plans for an iron bridge in 
Nerihampton county. 

PHILADELPHIA, PA.—It is proposed to build a new 
bridge at Gray’s Ferry to cost $550,000. Of this amount 
the Pennsylvania R. R. Co. will contribute $75,000, under 
the condition that the Union Traction Co. contributes a 
like sum. 

PITTSBURG, PA.—John Brunner has been engaged to 
prepare plans for reconstructing the suspension bridge 
over the Monongahela River. E. M. Bigelow, Dir. Pub. 
ee eee Nace rit 3 dt over Three Mile Run at Hal- 

- was recently destroyed by heavy rai i 
loss of about $2,500. f A 2 ek Ree 

GASTONIA, N. C.—The commissioners of Gaston county 
at the monthly meeting last week, decided to build an 
iron bridge across the South Fork of the Catawba River, 
near McAdensville, N. C. The bridge is to be 350 ft. 
long, with wooden approaches 100 ft. and 25 ft. Bids 
will be received for the next two weeks for building the 
same, | 

ROANOKE RAPIDS, N. C.—The new bridge across the 
Roanoke River at this town, recently built by the Ko- 
anoke Rapids Power Co., was washed away and totally 
destroyed last week by the rise in the Roanoke River, 
caused by the unusually heavy rains. It was 275 ft. long. 
It will be replaced at once by an iron and steel struc.ure 
of the same size, but at a higher elevation. Address 
Roanoke Rapids Power Co., Roanoke Rapids, N. C. This 
is a new manufacturing town and is located five mileg 
above Weldon, N. C. 

NORTH CAROLINA.—Owing to the heavy rains and 
consequently swollen streams, many of them rising higher 
than has been known in 50 years, especially the Roanoke 
and Cape Fear and other rivers and streams in Bastern 
North Carolina, a number of bridges and trestles owned 
by the Carolina Central, Wilmington & Weldon and other 
railway companies were washed away, or so badly dam- 
aged as to make rebuilding necessary. Our correspondent 
writes that bridge companies could afford to send rep- 
resentatives to that section to ascertain at once the exact 
location of several which must be replaced. 

CLEVELAND, O.—Bids are asked until Aug. 12 for 
constructing a timber Howe truss bridge over the rail- 
way tracks at Seneca St., and also to construct a 400-ft. 
inclined timber roadway. D. E. Wright, Dir. Pub. Wks. 

COLUMBUS, 0.—W. H. Halliday, County Audr., informs 
us that on account of a decision by the supreme court it 
was decided not to award the contract for building the 
proposed 144-ft. steel bridge over Big Walnut Creek, bids 
for which were asked until July 16. _ 

TROY, O.—E. E. Pearson, County Audr., informs us that 
the following bids were received July 17 for constructing 
a 140-ft. iron bridge over Panther Creek, noted in our 
issue of July 2: 

Variety Iron Works Co., Cleveland, O.......... $5 
Oregonia, Bridge (Con Orégonia, O'.. o. 600062006 01 D 
Canton BridgegCor Ganton, O. v..ccslecce ss. cs sa.desteieeOi8tD 
H. H. Barker, Br. Conctr., Mount Vernon, O...... 

Bellefontaine Bridge & Iron Co., Bellefontaine, O.. 3,821 
Cincinnati Bridge Co., Cincinnati, O...... $3,995 and 4,230 
Indiana Bridge Co., Muncie, Ind.................. 4,070 
Groton Bridge & Mfg. Co., Groton, N. Y.$3,875 and 3,995 
Penn Bridge Co., Beaver Falls, Pa........4,100 and 4,000 
Brackett Bridge Co., Cincinnati, O........$3,795 and 3,810 


Loledo: Bridge) Comm Moledo, Ossi. dsc vesececekes 3,962 
Champion Bridge Co., Wilmington, O............ 8,795 
Youngstown Bridge Co., Youngstown, O. .$3,920 and 3,680 
Iron Substructure Co., Columbus, O.............. 4,260 


King Bridge Co., Cleveland, O..........3,860 and 3,890 
Hamilton Construction & Tool Co., Hamilton, O.. 3.926 
*Massillon Bridge Co., Massillon, O........ 3,000 to 8,575 


*Awarded contract at $3,700. 


JOLIET, ILL.—Press reports state that Troy, Ill, has 
petitioned the county commissioners for a new bridge 
over the Du Page River, about a mile north of the village, 
to cost $4,500, and that Jackson asks for a structure over 
Jackson Creek, to cost $2,500. 

PROPHETSTOWN, ILL.—C. A. Wetherbee, of Sterling, 
Ill.; D. C. Waite, of Ustick, and Wm. Beswick, of 
Clyde, Ill., have been appointed a commission to investi- 
gate the advisability of building a bridge over Coon 
Creek, at this place, to cost $1,500. A. R. Hendricks, 
Chn. Comn., Morrison, III. 

MILWAUKEE, WIS.—Bids will be asked this week for 
constructing two handsome steel arch bridges over two 
ravines at Lake Park, on the shore of Lake Michigan. 
Each bridge will have an 87-ft. span between abutments, 
and a roadway 26 ft. wide and two sidewalks, each 9 ft. 
wide; estimated cost, $40,000. For the present it is the 
intention of the park commissioners to start work with 
the masonry and put in the steel work later in the fall. 
Consult. Engr., Oscar Sanne, Room 69 Colby & Abbot 
Building, Milwaukee, 


URBANA, ILL.—At the court house the commissioners 
of Crittenden township will let the contract for a T70-ft. 
steel highway bridge on masonry. Prof. Ira O. Baker, 
Champaign, I[ll., Engr. 

MENASHA, WIS.—W. W. Reed, Cy. Engr., is reported 
to have been directed to prepare plans for a pile bridge. 
8. S. Little, Cy. Clk. 


WHITE SULPHUR SPRINGS, MONT.—Bids are asked 
until Sept. 7 for constructing a three-span wooden bridge 
in the Musselshell Valley, according to reports. C. W. 
Hall, County Clk. 

SHELTON, WASH.—Bids are asked until Aug. 6 for 
constructing a bridge over the west branch of the Satsop 
River. Thos. McCarthy, County Audr., Shelton. 

STEVENSON, WASH.—The following bids were received 
July 6 for an 80-ft. 2-span timber Howe truss bridge, 


a 60-ft. approaches, over Wind River. C. G. Green, 


The Rowe Lumber & Mfg. Co., Lyle, Wash........ $899 
J. BP: ‘Gillette, Chenoweth, Wash... s. sc daeecces 800 
Gordon Wilson, Carson; Wash. o...i.05..cdsceeeee 650 

G. Connor, Cascade Locks, Ore.....,.....s0see+: 530 


DALLAS, ORE.—The clerk has been directed to adver- 
tise for bids for constructing a bridge over the Yamhill 
River on the Lee Rowell Road, according to reports. 

SALEM, ORE.—The county court has decided to ask 
for bids for constructing a pile bridge near Champolg. 
The structure will have a 70-ft. span and 270 ft. of ap- 
proaches. 

PLACERVILLE, CAL. — Messrs. Lachman and Porter 
have been appointed by the supervisors as a committee 
to meet the Sacramento supervisors and see what can 
be done in the matter of a bridge in the southern part of 
the county. 

SACRAMENTO, CAL.—The county surveyor has rec- 
ommended the construction of a 2-span steel bridge, 258 
ft. long and the extension of a trestle from 596 ft. to 
1,100 ft. 

SAN JOSE, CAL.—Bids are asked until Aug. 3 for con- 
structing a 60-ft. bridge over Stevens Creek, according to 
reports. H. A. Pfister, County Clk. 


BUILDINGS 


BARNSTABLE, MASS.—Bids are asked until July 30 
for additions to the plumbing at the county buildings in 


this town. Engr., Ernest W. Bowditch, 60 Devonshire 
St., Boston. 

WORCESTER, MASS.—Norwood & Morton, of Wor- 
cester, haye been awarded the contract, at $27,745 for 


erecting an eight-room school building on Lamartine St., 
and Rankin & Woodside have the contract for a four- 
room school building to cost $19,795. Archs., Earle & 
Fisher, 592 Main St., Worcester. 

PALMER, MASS.—Bids are asked until July 30 for the 
heating, plumbing, electric lighting, etc., for the Massa- 
chusetts Hospital for Epileptics. Archs., Rand & Taylor 
and Kendall & Stevens, 87 Milk St., Boston, Mass.; Wm. 
N. Bullard, Chn. 

HARTFORD, CONN.—Plans are asked until Aug. 1 
for a brick school building at Market and Morgan Sts. 
Address Chas. L. Ames, 661 Main St., or Geo. C. Bailey. 
Chn. 

BROOKLYN, N. Y.—The heirs of E. B. R. King pro- 
pose to erect a 17-story building at 205 to 218 Montague 
St. 

BUFFALO, N. Y.—The board of public works has been 
directed by the council to prepare plans and specifications 
and advertise for bids for a 38-story brick fire-engine 
house at Lovejoy and Gold Sts. Morris Grant Holmes 
has prepared plans for a handsome brick and stone church 
to be built for the Methodist congregation at Depew, N. 
Y. It will cost $55,000.— Carl Schmill, Morgan Bldg., 
has prepared plans for a brick and stone convent to be 
built for the Polish church at Cheektowaga; estimated 
cost, $40,000. 

COLLINS, N. Y.—Bids are asked until Aug. 4 for con- 
structing an administration building, etc., at the Collins 
State Homeopathic Hospital, as stated in our advertising 


columns. August C. Esenwein, Arch., 707 Mooney Bldg., 
Buffalo; Fred J. Blackmore, Treas., Ellicott Square, 
Buffalo. 

NEW ROCHELLE, N. Y.—It is stated that am election 


will be held Aug. 4 to vote on the question of issuing 
$50,000 in bonds for erecting a new school building. 


NEW YORK, N. Y.—Bids are asked until July 27 fo 
making alterations and improvements to about 20 
school buildings and also for erecting a structure at 91st 
St. and First Ave., J. J. Little, Chn., 146 Grand St. 
Bids are asked by the comptroller until July 27 for the 
purchase of $400,000 of 34% bonds tor making improve- 
ments on school buildings and on the new city college. 
—RBids are asked until July 31 for erecting a new po- 
lice station at 133 to 137 Charles St.; surety, $30,000. 
Wm. H. Kipp, Ch. Clk., 300 Mulberry St.—Bids are 
asked until Aug. 3 for erecting three buildings for the 
Manhattan state hospital, and also for the steam heat- 
ing and ventilating apparatus for these buildings. Arch., 
I. G. Perry, Albany, and Binghamton, N. Y.; Dr. A. E. 
Macdonald, Gen. Supt.; John M’Anterney, Acting Pres. 
Bd. Megrs., 1 Madison Ave.—John Jacob Astor proposes 
to erect a 12-story office building at Duane St. and Broad- 
way, and an apartment house at 56th St. and Fifth Ave. 
—Contracts have been let for the construction of the 
new passenger station of the New York Central, between 
124th and 126th Sts., in Fourth Ave., and work will be- 
gin at once under the direction of Col. Walter Katte, Chief 
Engr. Inasmuch as the plans provide for a station under 
the eleyated structure, instead of at the side, it will be 
necessary to sink the grade of a section of the elevated 
structure about 8 ins. in order to give room for the plat- 
form. This part of the work will consume considerable 
time, thereby causing further delay in the running of 
trains over the new steel viaduct and the four-track 
drawbridge. The date of the completion of the station is 
indefinite.——Plans have been filed by the New York Sav- 
ings Bank for a 4-story brick bank building at Highth 
Ave. and 14th St., to cost $220,000.—Wm. A. Clark, 
Pres. United Verde Copper Co., 62 William St., New 
York, is reported as about to erect a mausoleum in Wood- 
lawn Cemetery, at a cost of $100,000. Archs., Lord & 
Hewlett, 128 East 23d St. 


PLATTSBURG, N. Y.—Bids are asked until Aug. 15 for 
the heating, plumbing, etc., for the barracks. Capt. Geo. 
E. Pond, Asst. Qr. M., Plattsburg. 

POUGHKEEPSIE, N. Y.—Bids are asked until Aug. 6 
for electric wiring, ete., for two wings of the Hudson 
River state hospital. I. G. Perry, State Arch., Albany 
and Binghamton, N. Y.; Amasa J. Parker, Pres. Bd. 
Trustees. 


ROCHESTER, N. Y.—A. J. Warner, Powers Bldg., has 


completed plans for a new cathedral for St, Patrick's, @n 
Vought St.; estimated cost, $60,000, 
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YONKERS, N. Y.—The plans for a new city hall, pre- 
pared by Edwin A. Forsyth, have been accepted by the 
council. 

WILLET’S POINT, N. Y.—Bids are asked until Aug. 14 
for constructing a storehouse. Lieut. E. W. Van C. 
Lucas, Q. M., Willet’s Point. 

ALLEGHENY, PA.—Bids are asked by the controller 
until Aug. 22 for erecting an engine house at Branch and 
Forest Sts., to cost about $30,000. Arch., Joseph Stilbe-g, 
204 Fifth Ave., Pittsburg, Pa. 

BEAVER FALLS, PA.—It is reported that S. E. Gal- 
lagher, of Beaver Falls, of the firm of Cooper & Gal- 
lagher, now in the liquor business, has secured an option 
on two corner lots on Seventh Ave. and 18th St. After the 
deal is consummated a fine hotel will be erected. 

CARBONDALE, PA.—Bids are asked until Aug. 10 
for furnishing the material and remodeling the city police 
station, as stated in our advertising columns. T. L. Mc- 
Millan, Cy. Clk. 

ERIE, PA.—The council has decided to compel owners 
of buildings over three stories high, excepting residences, 
to put up fire-escapes. 

LANCASTER, PA.—Plans are asked by the _ school 
board until Sept. 3 for an 8-room school building at Mul- 
berry St. and Marion Alley. 

PITTSBURG, PA.—The Consolidated St. Ry. Co. proposes 
to build a new car barn to hold several hundred cars.— 
Plans have been completed for a residence, two large 
shelter houses and two other buildings tor Schenley 
Park. E. M. Bigelow, Dir. Pub. Wks.; Win. Falconer, 
Park Supt.-——-The Masons have appointed G. W. Morris, 
W. G. Foster, of Pittsburg, and Chas. H. Bronson, Audr. 
Pittsburg & Lake Erie R. R. Co., a committee to consider 
the advisability of constructing a masonic university.——S 
T. McClarren, Westinghouse Bldg., has completed plans 
for a building for State Bank of Pittsburg. 

SALEM, PA.—It is stated that the board of education 
has awarded the contract for erecting the new schcol 
buillings to W. C. Wilkins, of Pittsburg, Pa., at $55,000. 

SISTERSVILLE, PA.—F. H. De Arment, 708 Penn Ave., 
Pittsburg, Pa., has prepared plans for a bank building. 

MONONGAHELA CITY, PA.—A new school building 
will be built. Bartberge & East, Westinghouse Bldg., 
Pittsburg, Pa., are preparing plans. 

BALTIMORE, MD.—Bids are asked until July 29 for 
erecting a school building at Carey and Chappell Sts. 
Benj. B. Owens, Inspector of Bldgs. 

BALTIMORE, MD.—The following bids were received 
July 15 by B. B. Owens, Inspector of Bidgs , for erec ing 
a school building at Linden Ave. and Koenig St: Walter 
Bros., $47,565; John Stack & Sons, $49,184: Morrow B-os., 
$47,234; Fred. Decker & Sons, $46,020; Thos. P. Jch s, 
$47,400; John Hughes. Jr., $45,574.50: C. Sheehan & Son. 
$48,215. New bids will be asked, as these were consid:red 
too high. 

WASHINGTON, D. C.—Bids are asked until Aug. 5 for 
constructing a masonry observation tower on the Antietam 
battlefield, Va. Maj. Geo. W. Davis, Pres. Bd., War Rec- 
ords Office, Washington. 

RICHMOND, VA.—A committee has been appointed to 
consider the question of a new city jail. 

WEST LIBERTY, W. VA.—Bids are asked until Aug. 7 
for erecting additions to the normal school bu'ldinz at 
this place. Archs., Frank E. and Henry B Davi: 1 
Fayette St., Baltimore, Md.; Virgil A. Lewis, Pres. Trus- 
tees, Charleston, W. Va. 

WHEELING, W. VA.—It is reported that the Baltimore 
& Ohio R. R. Co. is considering plans for a new passe ger 
station in this city. Ch. Engr., W. T. Manning, Balti- 
more, Md. 

ASHEVILLE, N. C.—The county commissioners are 
about to select a site for a new county court house. 

ATLANTA, GA.—Grant Wilkins.Atlanta, has about com- 
pleted plans for a new county jail to have 225 cells and 
to cost $175,000. 

BIRMINGHAM, ALA.—E. W. Walpoole. cf Talladega. 
Ala., has had plans prepared by him accepted for a girls’ 
industrial school; estimated cost, $50,000. T. S. P:owman, 
Chn. Com., of Talladega. 

MERIDIAN, MISS.—Bids are asked until 
erecting a post office building in th’‘s city. 
Aiken, Supervising Arch., Washington. 

LEXINGTON, TENN.—Bids are asked until Aug. 3 for 
erecting a court house in this city. Arch., R. H. Hun’, 
Keystone Block, Chattanooga, Tenn.; E. J. Timberlake, 
Chn. Com. 

CINCINNATI, O.—Bids are asked 
furnishing engines, boilers, smoke connections, ventil- 
ating and heating apparatus, plumbing, ete, for the 
north wing of Hanna Hall. Archs., S. Hannaford & Sons, 
Hulbert Block; J. M. Robinson, Chn. Com., University of 
Cincinnati, Cincinnati. Bids are asked until Aug. 10 
for a steam heating and power plant for the houre cf 
refuge; bond, $6,000. Archs., Samuel Hannaford & Sons; 
James Allison, Secy. 

CLEVELAND, O.—John F. Rust proposes to erect a 7- 
story office building on Euclid Ave. to cost about $90,000. 
Arch., Geo. H. Smith, 29 Euclid Ave. 

CLEVELAND, O.—The Baltimore & Ohio R. R. Co. 
has decided to spend about $500,000 on reconstructing its 
passenger station at South Water St. 

HUDSON, O.—Bids are asked until Aug. 6 for enlarging 
the town hall. E. E. Rogers, Township Clk. 

DETROIT, MICH.—The following bids were received 
June 30 by Maj. M. P. Adams, U. S. Engr., for erecting 
buildings, etc., for the North Manitou Light Station, as 
advertised in Engineering News: 


od 


Aug. 7 for 
Wm. Martin 


until Aug. 12 for 


Joseph V. Gearing, Detroit, Mich., accepted......$10,642 
McCurdy Bros, Houghton; “Michie. mucenieete . 11,791 
O’Sullivan & Jenks, Port Huron, Mich............ 12,674 


Je TS Moyhen,s Detroits Mich. cr s.crvelsareleni=icretetarcale 14,288 
Robert ‘Dunn’ ~~ Co: Detroit, "Mich se oie cies 15,187 

CHICAGO, ILL.—The following bids were received by 
W. B. Wickersham, Secy. Bd. Directors, for furnishing 
electric elevators for the public library building; the first 
price being for 10 elevators and the second for %: 


Haton & Prince Co., Chicago............$18,985 $15,800 
Standard Elevator & Mfg. Co., Chicago.. 26,795 21,640 
Sm:th-Hill Elevator Co., Quincy, Ill...... 24,862 19,951 
Crzne Elevator Co., Chicago............ 16,820 15,294 


-—The Tower Co. has been incorporated with a capital 
stock of $800,000 to erect a tower 1,150 ft. high and 300 
ft. at its base. The structure will have. 14 elevators. 
Pres., D. R. Proctor. 

CHICAGO, ILL.—Bids are asked until July 31 for con- 
structing an 8-room and assembly hall school building at 
Ashland and Greenleaf Ave. Arch., Aug. Fiedler, Schil- 
ler Eldg. 

RACINE, WIS.—Bids are asked until Aug. 21 for con- 
structing the U. S. post-office building in this city, as 
stated in our advertising columns. Wm, Martin Aiken, 
Supervising Arch., Washington, D, C, 


ENGINEERING NEWS. 


SIOUX CITY, IA.—Wm. M. Aiken, Supervising Arch., 
Washington, received the. following bids July 14 for fur- 
nishing and placing a steam heating and ventilating ap- 
paratus in the court-house and post-office building in this 
city, as advertised in Engineering News: 


Time, 

days 
Bayley Heating Co., Milwaukee, Wis........$11,566 120 
Sproul & McGurrin, Grand Rapids, Mich.... 12,974 120 
Optenberg & Sonneman, Sheboygan, Wis.... 9,999 90 
J. Jemrlanighen sOmahareen. cc. > slecilelele 6% 12,320 114 
Chas. B. Kruse Heating Co., Milwaukee, Wis. 11,099 120 
Thomas! 7G Smith ~iChiesseou... sas. os cinsi-welareele 11,880 120 


Davenport Steam Heating Co., Davenport, Ia. 10,979 120 
Allen’ Black, “St Paaly~ Mi 2s cess wiedies sian 13,495 90 
Samuel I. Pope Co., Chicago, (by telegraph).. 10,870 


FERGUS FALLS, MINN.—Bids are asked until Aug. 12 
for a heating and ventilating apparatus for the east wing 
of the state hospital. Arch., W. B. Dunnell, Bank of 
Commerce Bldg., Minneapolis, Minn.; T. H. Titus, Secy., 
Fergus Falls. 


ANACONDA, MONT.—A. C. Schweinfurth, of New York, 
N. Y., is to prepare plans for the new Hearst library in 
this city, to be built by Mr. Hearst, of San Francisco, 
Cal. Fred Clark, Librarian, Anaconda. 


HELENA, MONT.—An election will be held July 25 to 
vote on the question of issuing $61,000 in bonds for 
work on city buildings and for furnishing a heating and 
ventilating apparatus for the high school building. Arch., 
Clarence Johnson; Peter Winne, Chn. Com. 

ST. LOUIS, MO.—Bids are asked until July 27 for erect- 
ing a new school building and for furnishing hot blast 
heating apparatus for six school buildings. John Kissner, 
Chn. Com.; C. L. Hammestein, Secy. 

PUEBLO, COLO. — The following bids were received 
July 16 for erecting a post-office building in this city, as 
advertised in Engineering News. W. M. Aiken, Supervis- 
ing Arch., Washington, D. C.: 


Time, 

mos. 
L. L. Leach & Son, Chicago, Ill........$187,774 18 
Chas: “A. Moses’, :;Chicagopmillser sie oc cess 's 208.300 18 
Thos. H, O‘Neil, Denver, Colo............237,715 20 
Fleming Bros., Denver, Colo.............. 288,657 20 


Frank Anderson, Denver, Colo.......... vt 
James A. McGonigle, Leavenworth, Kan.. 249,600 20 
G. W. Atkinson & Son, Colorado Springs,. 216,768 19 


OREGON CITY, ORE.—Bids are asked until Aug. 8 for 
the purchase of $6,000 of 6% school building bonds. Jacob 
Shade, County Treas. 


SEATTLE, WASH.—The Northern Pacific Ry. Co. is 
reported as considering the question of building a pas- 
senger station in this city. Heretofore this company has 
used a Station jointly with the Seattle, Lake Shore & 
Eastern R. R. Co. 


SPOKANE, WASH.—It is reported that Spokane’s new 
army post is to be begun at once. A. E. Johnson will 
have charge of the architectural department of the build- 
ings and grounds. The plans were prepared in Washing- 
ton, D. C., but may be changed, and the contracts will 
be let, as all work is to be done by contract. 


SAN FRANCISCO, CAL.—Press reports state that the 
Regents of the State University have decided to petition 
the next legislature for a special appropriation of $500,000 
for building purposes, and $500,000 more for the same 
purpose from the succeeding legislature, in order to have 
a building fund of $1,000,000 for the erection of suitable 
college buildings.——Col. A. S. Kimball has awarded to 
M. McGowan the contract, at $74,700, for constructing two 
barracks at the Presidio. 

SAN FRANCISCO, CAL.—Press reports state that the 
governor has approved the plans for the Affiliated Col- 
leges, and bids will be at once asked for the construction. 
The buildings will number four, grouped on Parnassus 
Ave., between First and Fourth Avs., north of the Park; 
will be on ground given by Adolph Sutro. Archs., J. 
E. Krafft and Martens & Coffey. Academy of Science Bldg. 

SAN JOSE, CAL.—A resolution has been introduced di- 
recting the city clerk to advertise for plans for a high 
school building and also a public library building. The 
high school plans must be for a building which will not 
cost more than $75,000, and the library building is not 
to exceed $25,000. 

AMHERSTBURG, ONT.—Alfred B. Wood is reported to 


have prepared plans for a $100.000 hotel for the L’Hotel 


Oriental Co. The building will be 274 x 118 ft. 


WATER-WORKS. 


BANGOR, ME.—Bids are asked until Aug. 13 for fur- 
nishing and erecting a stand-pipe, as stated in our adver- 
tising columns (postponement ‘from July 30). A. B. 
Tower, Engr... Holyoke, Mass.: Walter i. Brown, Clk. Bd. 

PHILLIPS, ME.—A press report states that the con- 
struction of the new water-works was expected to begin 
July 20. 

ST. JOHNSBURY, VT.—The Deane Steam Pump Co. 
has the contract for a 1,000,000-gallon power pump for 
this village. 

ASHLAND, MASS.—William F. Merritt, Town C)k., 
writes us that nothing has been done except to appoint a 
committee to investigate the question of introducing 
water-works. 

HOLDEN, MASS.—We are informed that the construc- 
tion of works will probably be commenced next year; sup- 
ply by gravity from a pond in Rutland; estimated cost, 
$40,000. Z. W. Armington, Town Clk. 

HOLYOKE, MASS.—The water commissioners are re- 
ported as considering pluns for the proposed new dam in 
the Manhan River. 

LAWRENCE, MASS.—The water board is reported to 
have ordered 500 meters from the National Meter Co. and 
to have yoted to advertise for hids for the new high-ser- 
vice stand-pipe. 

MEDWAY, MASS.—E. V. Mitchell, of Medfield, is in- 
terested in the Medway Water Co., which propcos-s to e-n- 
struct works at this place; no plans or definite action yet 
decided on. 

MERRIMAC, MASS.—B. Jacques, Town Clk., writes us 
that a committee has been appointed to report at the next 
annual meeting in March in regard to water-works; noth- 
ing will be dcne before then. 

SOUTH DEERFIELD, MASS.—The South Deerfield 
Water Co. will probably commence the construction of 
works this fall; water supply from a stream; estimited 
cost, $25,000. E. M. Roche is interes‘ed. 

SUTTON, MASS.—Efforts are being made to secure an 
extension of the Manchaug Water Co.’s mains to this vil- 
lage for fire protection, at a cost of $1,000. 

TAUNTON, MASS.—A new pumping engine will prob- 
ably be needed next year; no steps yet taken. Geo. T. 
Chace, Supt. x 

SUFFIELD, CONN.—The contract for pipelaying has 
been awarded by the Village Water Co, to A. R, Leete, 
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of Thompsonville; pipe purchased from the Chattanooga 
Pipe & Foundry Co.; foundation for the stand-pipe is 
now being laid. 


ARGYLE, N. Y.—The village clerk writes us that the 
proposed works will probably cost $5,000 to $8,000; sup- 
ply by gravity from a lake at an elevation of 410 ft. above 
the village; there is some talk of organizing a company 
to construct the plant. 


BOLIVAR, N. Y.—J. B. Bradley, E. R. Kilbury and 
Louis Seibert have been appointed water commissioners. 
It is expected that a special election will soon be ‘held 
and $12,000 in bonds voted for a gravity system. 

BUFFALO, N. Y.—Bids are asked until July 30 for 109 


tons of pig lead for the water department. R. G. Parsons, 
Secy. Dept. Pub. Wks. ‘ 


CLAYTON, N. Y.—Plans for works have been prepared 
by Hinds & Bond, of Watertown. and are n-w in th» 
hands of the state board of health; water suvply will 
probably be pumped from the St. Lawrence River to a 
stand-pipe. H. W. Morse, Village Clk. 


‘ ELMIRA, N. Y.—J. M. Diven, Secy., is Guoted as stat- 
ing that the water company has adopted plans for a 6,- 


000,000-gallon filter plant, and that bids for the construc- 


tion will be asked as soon as the specifications are com- 
pleted. 


FLUSHING, N. Y.—The village trustees are reported 
to have decided to purchase an additional pump, as recom- 
mended by thé water committee. 


KINGSTON, N. Y.—O. C. Longyear, Supt., writes us 
that it is proposed to build a new impounding reservoir 
and pipe line, as recently noted in these columns; no 
contracts have yet been awarded; the present plant was 
recently purchased by the city and as soon as necessary 
financial and other matters are arranged bids will be ad- 
vertised for. 


LIVONIA, N. Y.—Owing to the opposition of taxpayers > 


the water-works project has been abandoned for the 
present. 


NORTH TANAWANDA, N. Y.—It is stated that speci- 
fica-ions are nearly completed for the proposed extensions, 
for which bonds have heen voted. 


NEW YORK, N. Y.—The lowest bid received July 21 
for furnishing and laying two 48-in. water mains in Fifth 
Ave., from 80th St. to Fourth St., was that of Wm. T. 
Baird, at $452,460. There were 10 bidders: itemized bids 
will probably be published next week. Chas. H. T. Col- 
lis, Comr. Pub. Wks. 


RAVENA, N. Y.—John Longear, of Kingston. has p-e- 
a! yee ee a estimated to cost $75,000; supply 
rom Lawsons Lake; plant will probably be complete: 
next year. C. L. Diston, Town Clk. 4 ss 

RENSSELAERVILLE, N. Y.—J. Vaughn, of Stamford, 
has the contract and has commenced the construction of 


water-works at this place, to be owned 
ee by the Rensselaer 


A Sa EVEL? N. See et are asked until July 24 for 
renching and laying water pipe in six groups of streets. 
Thos. J. Neville, Clk. Executive Board. = : si 

SILVER CREEK, N. Y.—Bids are asked until Aug. 1 
for constructing works, as stated in our advertising col- 
unms. J. F. Witmer, Engr., Buffalo; Frank L. Smith 
Village Clk. : 

SKANEATELES, N. Y.—A press report states that the 
water company has not replied to the offer of the com- 
missioners to purchase the plant for $24,000 and that 
bids will soon be asked for constructing new works, for 
which the Stanwix Engineering Co. has prepared plans. 

TARRYTOWN, N. Y.—Bids are asked until Tuly 28 for 
the purchase of $150,000 in 4% 30-ye: , 

John F. Schall, Secy. if TR ae 

WURTSBORO, N. Y.—William H. Cowan of Mont- 
gomery, N. Y., and associates have petitioned for a ae 
chise, which the village trustees are expected soon to take 
sires pel vag vax gravity frem springs about one 

ile distant; estima cost, $10,000 t 1 
Harding, Village Clk. > 2: 510 0 

CHATHAM, N. J.—Works will probably ‘be constructed 
next year; supply to be pumped from springs to a stand- 
pipe. 

CLINTON, N. J.—We are informed that a good ravit 
supply could be obtained for water-works a this place 
and that the common council wou'd probably grant a 
franchise. Chester Tomson, Cy. Clk. 


; ey een N. Hapa are asked until July 28 for 
aying water pipe in the public streets until Ma ; 
Geo. T. Bouton, Clk. Comrs. ne 

NEWARK, N. J.—The East Jersey Water Go. is said 
to have in contemplation important extensions of its sys- 
tem, in addition to the work now in progress. 


VINCENTOWN, N. J.—The Vincentown Water Co. has 
commenced the construction of works to est $9.000: plant 
will probably be completed this month. Edgar A. Alsctt, 
Engr., Mount Holly, N. J. John A. Kinney is int2re ted. 


ALTOONA, PA.—S. C. Corson, of Altoona, has been 
engaged to prepare plans for water-works for Juniata 
borough, Blair county, Pa. It is probable that a tempo- 
rary ee and about four miles of pipe line will be con- 
structed. ; 


AVONDALE, PAI. Wop Ledoux, 1319 Filbert St; 
Philadelphia, is reported to e prepared plans for works 
at this place; supplv from creek; probable cost, $10,000, 
J. L. Paiste, Chn. Water Com. 

CHARLEROI, PA.—The water company is talking of 
building a reservoir. 

CHESTER, PA.—A permanent injunction has been 
granted restraining the borough of Norwood from bor- 
rowing $30,000 for water-works, sewers, etc. 

CORAOPOLIS, PA.—The construction of works will 
probably be commenced soon; water supply from the Ohio 
River; estimated cost, $25,000 to $30,000, for which bonds 
wilt be issued. E. H. Ferres, Clk.; J. W. Arras, Chn. 

om. 

CORAOPOLIS, PA.—Bids are asked until July 25 for 
the purchase of $8,000 in 44%4% 5 to 30-year water bonds. 
E. H. Ferree, Clk. of Council. 

DRIFTWOOD, PA.—The question of water-works will 
probably be revived at this place at an early date. 

DUSHORE, PA.—B. S. Collins, Secy., writes us that 
capital has been partially secured for the construction of 
a $15,000 water-works plant by a private company. 


GROVE CITY, PA.—The Grove City Water Co. secured 
a charter some time ago but has not yet been granted a 
franchise; probable cost of plant, $25.000; work must be 
commenced within 14% years to retain charter. J. C. Van 
Orsdell, Cy. Clk. 


HATBORO, PA.—No definite action has been taken by 
council in regard to water-works, although the question 
is being aeeeet, at supply will probably be A a 
from an artesian well to a stand-pipe, Comly Walton, 
Clk. of Council, 
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JERMYN, PA.—Property owners have secured a tem- 
porary injunction restraining the borough authorities 
from issuing $16,000 in bonds for water-works. 

LANCASTER, PA.—The Conoy Water & Power Co. was 
incorporated July 17 with a capital stock of $1,000. Treas. 
Edward R. Heitshue, Lancaster. 

LEBANON, PA.—The council has passed a bill provid- 
ing for an election July 25 to vote on an issue of $200,000 
in bonds for a water supply from Hammer Creek, ac- 
cording to reports. 

LIGONIER, PA.—An election will be held Aug. 7 to 
yote on a 2% tax for water-works. Bids for constructing 
a system were opened last month, as advertised in En- 
gineering News. L. W. Fogg, Engr., Latrobe, Pa. 

LINESVILLE, PA.—The Bunday Water Co. is construct- 
ing works at this place; supply from springs. Ss. W. 
Lowing, Clk. of Council. 

LITTLETOWN, PA.—This borough is sinking a well 
and it is stated that $15,000 in bouds will be issued for 
works. E. M. Kenly, Engr., BaJtimore, Md.; Abia 
Smucker, Secy. 

MIFFLINBURG, PA.—Authority has been obtained from 
the legislature for the construction of works estimated 
to cost $30,000; supply by gravity from mountain stream. 
T. M. Getgen, Town Clk 

MILLHEIM, PA.—There has been some talk of organ- 
izing a water company at this place; supply by gravity 
from a mountain stream 1% miles distant; estimated 
cost, $4,000. H. E. Duck, Clk. 

NAZARETH, PA.—The Nazareth Water Co. has im- 
portant extensions of its plant in contemplation. The 
town is negotiating for the purchase of the plant. Frank 
Kunkel, Treas. ” 

PITTSBURG, PA.—Bids are asked until July 28 for 
furnishing and erecting at Garfield pumping station two 
compound condensing duplex pumping engines of 1,500,000 
gallons capacity each. B®. M. Bigelow, Dir. Pub. Wks. 

TYRONE, PA.—Bids are asked until Aug. 1 by the 
Tyrone Gas & Water Co. for the construction of a reser- 
voir, as stated in our advertising columns. T. J. Humph- 
reys, Engr.; C. A. Morris, Secy. on 

BROWNSVILLE, PA.—Geo. Jenkins, 0 onon- 
crag been engaged as engineer of the proposed 
works at this place, estimated to cost $8,000; water sup- 
ply will be pumped from Monongahela River to reservolr. 
J. D. S. Pringle, Burgess. nye ea 

YORK, PA.—William H. Griffith, of this city, is treas- 
a of the following three water companies, each oe 
porated July 20 with a capital stock of $1,000: ater 
Company of Manchester Township; Water Core ol 
Spring Garden Township; Water Company of West Man- 
chester Township. ; pct 

DEEN, MD.—The town commissioners 4 ; 
ner peek to call an election to yote on an issue OL 
bonds for water-works and other oe ae ae 

RE, MD.—Bids are asked until July 20 for 
ee or Omaha pig lead for the water department. 
William L. Kenly, Ch. Engr. “ef é herria 

4 ILLE, MD.—A. Cass. Clk., writes us at 0 
ne has been taken by corporation in regard to 
“heeds f d that the question of 

ND, MD.—We are informe a e 
peered has been abandoned for.the present. 

ILL, MD.—It was expected that the construc- 
Bee acrks at this place would be commenced last 
week, plant to be completed by Jan. 1; water supply tg 
be pumped from wells to _stand-pipe; estimated cost, 
$18,000. E. 8. Dashiell is interested. 

D OWN, MD.—This city expected to commence 
ee motion of works this month; water supply to 
be pumped from springs; estimated cost, $12,000. H. D. 
Mehring, Burgess; L. D. Reid, Clik. 

TAKOMA, PARK, D. C.—Geo. A. Warren, Town Treas., 
writes us that the charter of this town provides for 
the construction of water-works and that the council has 
discussed the cost of same, but it is not probable that ad- 
ditional action will be taken this year, water supvly 
would probably be pumped from deep wells or Sligo Creek 
to stand-pipe. 

FALLS CHURCH, VA.—M. E. Church, who was granted 
a franchise some time ago, writes us that the necessary 
eapital has not all been secured and it is not known when 
the construction will be commenced; water supply from 
springs or artesian wells; probable cost $25,000. 

RIVERTON, VA.—It is reported that the Royal Water 
Co., of Front Royal, Va., contemplates extending its 
gravity system to this place, about two miles. 

GASTONIA, N. C.—This city has talked some of con- 
structing works to cost about $30,000, but no legislative 
authority has yet been secured or definite action taken. 
Edgar Love, Clk. 

LOUISBURG, N. C.—Geo. S. Baker, Cy. Clk., writes us 
that the question of water-works has not yet assumed 
definite shape. 

WILMINGTON, N. C.—The water company may possi- 
bly erect a filter plant; question not decided. W. F. Rob- 
ertson, Supt. 

CHARLESTON, 8S. C.—A local paper states that Capt. 
U. R. Brooks will organize a water company to furnish 
the city with a water supply from artesian wells. 

CHESTER, §S. C.—C. ©. Edwards, Clk., writes us that 
Perry Andrews, of Atlanta, Ga., has been awarded the 
contract for an artesian well and work has commenced, 
nothing will be done about plans for water-works until 
the well is completed, which will be about Oct. 1; popu: 
lation, 4,100. 

GAFFNEY CITY, S. C.—This town has been granted 
authority to construct works to cost $15,000, but no com- 
missioners have been appointed or bonds issued; water 
supply from springs 14% miles distant. L. Baker, Town 
Clk. 

EAST ROME, GA.—This town is laying water mains; 
supply from the mains of the city of Rome. O. H. 
MeWilliams, Mayor. 

HAWKINSVILLE, GA.—S. A. Way, Mayor, writes us 
that the plans and specifications for proposed water- 
works, etc., have not yet been completed. 

HOGANSVILLE, GA.— We are informed that no 
definite action has been taken in regard to water-works in 
this town, although there has been some talk of a 
gravity system. 


LAKELAND, FLA.—C. D. Clough, Cy. Clk., writes us 
ant the question of water-works is now under considera- 
tion. 


MIAMI, FLA.—The construction of work has been com- 
eeiced, plant to be finished by Jan. 1. A. L. Knowlton, 
ner. 


GENEVA, ALA.—Wm. J. Hall, City Clk., writes us that, 
this city desires water-works but that no definite action 
has yet been taken, 7 REE BhEh 8 
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GURLEY, ALA.— Giles, Vance & Co., of Maysville, 
Ala., are the contractors for works in this city, to cost 
about $1,000; plant to be completed in 60 days; water 
supply to be pumped from an artesian well to a tank. F. 
T. Walker, Engr., Gurley. 

ABERDEEN, MISS.—R. P. Houston, Cy. Clk., wr'tes 
us that this city will probably have works soon, but has 
not yet taken definite action. J. M. Acker, Mayor. 


BAY ST. LOUIS, MISS.—R. Mendes, Cy. Clk., writes us 
that nothing is now being done in regard to the proposed 
water-works. 

GREENWOOD, MISS.—An artesian well has been sunk, 
flowing 30 ft. above surface of ground, but nothing defi- 
nite has been done in regard to water-works. 


WEST POINT, MISS.—The city clerk writes us in re- 
gard to the proposed. works that no definite system has 
yet been decided upon. 

LAFAYETTE, LA.—A press report states that the con- 
tract for constructing water-works and;an electric light 
plant bas been awarded to James Ferguson, of New Or- 
leans, at $36,000, for which amount bonds will be issued. 


WASHINGTON, LA.—This place is reported to have 
been granted legisuative authority to issue bonds for a 
water-works and electric light plant. 

CLARKSVILLE, TENN.—The contract for a 25 x 100- 
ft. stand-pipe has been awarded to Walsh & Weidner, of 
Chattanooga, at $5,434, exclusive of foundation; 125 tons 
of 12 and 10-in. pipe has been purchased of the South 
Pittsburg Pipe Works, at $22.50 a ton delivered: valves 
purchased of the Chapman Valve Co. J. N. Hazelhurst & 
Med Consult. Engrs., Atlanta, Ga.; R. EB. McCulloch, 
upt. 

DECHERD, TENN.—It is probable that works to cost 
$35,000 will be constructed to supply this place and Win- 
chester. E. D. Sanford may be addressed. 


MARTIN, TENN.—J. E. Kennedy, Mayor, writes us 
that the legislature will be petitioned in January for au- 
thority to issue $15,000 to $18,000 in bonds for works 
and the contracts awarded as soon thereafter as possible; 
water supply will probably be pumped from a deep well 
to a stand-pipe; no engineer has been engaged. 


ROCKWOOD, TENN.—J. A. Shadden, Cy. Recdr., writes 
us that legislative authority was secured some time ago 
but that no election has been held or other steps taken 
toward the construction of works. 

TT LLAHOMA, TENN.—Geo. W. Davidson, Cy. Recdr., 
writes us that it is expected to secure authority and com- 
menee the construction of a $25,000 water-works plant 
next year. 

SPRINGFIELD, KY.—H. R. Thompson, C)k., writes us 
that the construction of works will prohahly be com- 
menced next month; plant will include a stand-pipe; prob- 
able ccst, $2,200. 

UNIONTOWN, KY.—The question of water-works is 
now being discussed but nothing definite has been de- 
cided; probable cost, $20,000. 

WEST COVINGTON, KY.—It is stated that a company 
will construct works at this place if enough takers can 
be procured; water supply from the Covington reservior 
at Newport, Ky. Joseph Ryan, Cy. Clk. 

BLANCHESTER, O.—G. L. McKibben, Cy. Engr., Van 
Wert, O., has been engaged to prepare plans and speci- 
fications and to superintend the construction of the pro- 
posed water-works and electric light plant at this place. 

CLEVELAND, O.—Bids are asked until Aug. 14 for 
building foundations of a new smoke-stack, for a short 
aqueduct and other work at the Division St. pumping 
station. D. E. Wright, Dir. Pub. Wks. 

COSHOCTON, O.—A large well and a new pumping en- 
gine are among the projected improvements. D. A. Raiff, 
Supt. ~ 

EAST CLEVELAND, 0O.—At a_ special election last 
week only 20 votes of the 196 were opposed to the issue 
of bonds to lay water pipes. 

FOSTORIA, O.—A press report states that the trustees 
of the water-works have voted to require all consumers 
to put in meters. 

GREENWICH, 0O.—B. J. Ashley, of Chicago, is reported 
to have prenared vlans for works at this place: supply to 
be pumped from the wells io stand-pipe; probable cost, 
$14,000; no definite action yet taken. I. J. Brooks, Clk. 

HIRAM, O.—Contiact for constructing works to cost 
about $12,000 will probably soon be awarded. Edwin L. 
Hall, Clk. 

IRONTON, O.—Bids are asked until Aug. 1 for fur- 
nishing and placing in position a 150-HP. boiler. Geo. A. 
Meyers, Pres. Trustees. 

MANSFIELD, O.—S. C. Clark, Supt., writes us that the 
proposed extensions include 12,000 ft.-of 6-in. main, with 
25 hydrants and 18 6-in. valves; work to be done by the 
city; water mains. valves and hydrants to be furnished by 
the Barnes Mfg. Co., of Mansfield. 

PIQUA, O.—The proposition to issue $20,000 in bonds 
for water-works improvements lacked 69 votes of the 
necessary two-thirds, at the recent election and the im- 
provements will not be made at present. 

WEST ALEXANDRIA, 0O.—W. H. Burbaker, Clk., writes 
us that the question of water-works is not yet settled; 
water supply could probably be pumped from wells to 
stand-pipe; probable cost, $17,000. 

ZANESVILLE, O.—The water-works trustees are re- 
ported as planning several improvements, including a 
pu nping engine to cost $10,000 or $12,000. 

SULLIVAN, IND.—R. H. Hutchison writes us that the 
Howe Pump & Engine Co., of Indianapolhs, has the con- 
tract for works, to be completed Noy. 1. John H. Haines- 
worth, Engr., Indianapolis. 

WALKERTON, IND.—Bids are asked by the Walkerton 
Water-Works Co. for the erection of a tower, pumping 
station and equipping of a complete system of water- 
works, as stated in our advertising columns. Wm. Clem, 
Secy. 

BENTON HARBOR, MICH.—A press report states that 
the 18 wells from which the city water supply is obtained 
are inadequate to supply the demands and that the sup- 
ply is decreasing. 

HIGHLAND PARK, MICH.—The injunction to prevent 
this village from constructing works has been dissolved 
and it is stated that the construction will now be pushed 
as rapidly as possible; the village is to lay 26,445 ft. of 
pipe beyond the Detroit city limits, at a cost of $23,000, 
aed the city 3 cts. for each 1,000 gallons of water 
used. 

THREE OAKS, MICH.—Bids are asked until Aug. 7 
for constructing works, Geo. C. Morgan, Engr., Chicago; 
F. B. Hinehman, Clk. 

ASSUMPTION, ILL.—The town council is reported to 
have appropriated $20,000 for a water supply. 

CHIGAGO, ILL.—Bids are asked by the department of 
pane works until July 27 for laying water mains in 24 
streets, > 
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EDWARDSVILLE, ILL.—Bids are asked until Aug. 4 
by the committee on water-works for the construction of 
works, for which plans have been prepared by F. W. 
Raeder, Equitable Bldg., St. Louis. 

GALENA, ILL.—The city council is negotiating with 
the Galena Water Co. for the purchase of the works. 

GANOA, ILL.—The construction of works to cost $8,- 
000 will probably be commenced in February. Hill & 
Enricht, Engrs., Chicago; A. U. Schneider, Cy. Clk. 

GREENUP, ILL.—It is probable that works to cost 
$10,000 will scon be constructed at this place. M. T. 
Monohon, Clk. 
> JOLIET, ILL.—An election will probably be held Aug. 
25 to vote on an issue of $200,000 in bonds for a water 
supply from artesian wells. 

OAKLAND, ILL.—It is stated that C. J. Taber will 
commence the construction of works at this place about 
Sept. 1; water supply to be pumped from river to stan4d- 
pipe; probable cost, $12,000. Andy Shaffer, Engr.; Col. 
F. Gruber, contractor, both of Oakland. 

Sg ee le eer is reported that an election was 

> 0 vote on iss $3 i 
rr chest an issue of $3,000 in bonds for 

SHELDON, ILL.—The contract for con i 

: . ; structing works 
beet probably be awarded at an early date: probable cost 
ae 000. Jacob A. Harman, Engr., Peoria; M. B. Wood, 

TONICA, ILL.—J. W. Richardson, Clk it 
this village wants water-works, but. sig we A an 
construct a plant at present. : Secpquok took ADL ae 

BANGOR, WIS.—It is probable that the con i 

. ‘ } struction of 
idee will be commenced in September. although nothin 
efinite has yet been decided. R. W. Davis, Town Clk. 

LA CROSSE, WIS.—Bids are asked until July 27 for 
constructing a water main in 12th St.. from Badger to 
La Crosse St. Jacob Hahn, Secy. Bd. Pub. Wks. 

MANAWA, WIS.—We are informed that i 

. P works 
probably be constructed at this place next ony? sao 

MILWAUKEE, WIS.—The water main crossi 

I BE, Ss. -rossin tl 
ee ie St. broke July 12 paaaiie 

oss of abou D, ,000 ll aa rdi 
ent papers gallons of water, according to 
, OSHKOSH, WIS.—The city has opened bids for $20,000 
in water bonds authorized for extensions of the water 
mains in the manufacturing districts. ‘ 
Ridelege std ae ees Maxcy, of the water com- 

ny, 18 quoted as stating that work on th i 
will not be begun until Aug. 15. 2 Shep we. 

SHULLSBURG, WIS.—The council is re 

7 4 s ported to have 
voted to call a special election t t r iati 
for dt atanacpine. o vote an appropriation 

WAUPACA, WIS.—The council has selected a site for 
a reservoir at an elevation of 117 ft. above Main St. 


WAUPACA, WIS.—F. S. Baldwin and A. M. H 
expected soon to commence work on a maton: workeceras 
i cae BBG deere pray to bs completed within one 
j . r sunply to be rumped from ri - 
pipe. C. G. Burbank, Cy. Clk. ' A orian Pee 
WAUWATOSA, WIS.—Myron Gilbert, ex-Vill 
v ; -—My .. @x- age Clk.. 
writes us that the decision of the supreme Care ee re 
three weeks ago was that the law under which villages 
have been incorporated in this state is unconstitutional! 


and that nothing is therefore now being don 
water-works in this village. 5 Sateen tga 


BEDFORD, IA.—There is talk of constructi $ 
cost $20,000. F. S. Sturtevant, Clk. Vas oleae 

DOON, IA.—Bids are asked until Au r 
, € Lug. 3 for construct- 
ing works, as stated in our advertising columns. L. F. 
Wakefield, Engr., Sioux City; A. N. Thompson, Town Clk. 

ELGIN, IA.—It is probable that works t J 
will be constructed. L. Y. Bhrich, Chn Com, “°°. *69? 
ener Pa Sy is reported tnat bids were received 

«1 for constructing works. F. E. Wade, E 5 - 
don, Ia.; N. H. Graff, Cy. Recdr. OEY ane! 

LOHRVILLE, IA.—Bids are now asked, according to 
reports, for constructing works for which $4,500 in 
bonds have been voted. Fairbanks, Morse & Co., Engrs. 
Chicago; W. J. Gillam, Cy. Recadr. “a 

RUTHVEN, IA.—E. C. Rowell, Mayor, writes us tk 
this city will not be in condition financiall . ba 
works for a year or more. Set Mee 

SANBORN, IA.—It is probable that works will b - 
structed at a cost of about $5,000. F. B. Owen, Renae 

FOSSTON, MINN.—Bids are asked until July 28 for th 
purchase of $10,000 in bonds, voted June 30. for Caan 
works and electric lights. I. O. Brandt, Cy. Recdr. 

ST. PAUL, MINN.—The contract for the pumpin 
6 g sta- 
tion at Centreville has been awarded to H ¢ Cox 
Be to IoD, ennessy & Cox, 

ROCHESTER, MINN.—Burt W. Eaton has been ap- 
pointed receiver of the water company at this place. 

WATERVILLE, MINN.—A. W. Knaak, Recdr., writes 
us that this village expects to construct works, but that 
no definite information can now be given. 

GREENWOOD, 8S. DAK.—Bids are asked for furnishing 
all material and putting down one or more artesian wells 
on the Yankton Indian reservation. James A. Smith, U. S. 
Indian Agent. 

BIG TIMBER, MONT.—It is reported that this city is 
about to construct water-works. " 

BELT, MONT.—P. C. Kittle, Mgr. Castner Coal & Coke 
Co., writes us that the private works noted in our issue 
of July 2 is nearly completed. 

MISSOULA, MONT.—Bids are asked until Aug. 10 for 
furnishing the city with water for 10 or 20 years, at least 
30 hydrants to be contracted for. It is reported that im- 
provements to cost $40,000 to $50,000 are needed in the 
present plant. 

WHITE SULPHUR SPRINGS, MONT.—It is reported 
probable that bonds will be issued and works constructed 
at this place. Powell Black, Cy. Clk. 

ALBANY, MO.—W. W. Millen, Clk., writes us that no 
action has been taken by the council except to oter a 
franchise to any good party who will put in a plant. 

GLASGOW, MO.—The contract for a stand-pipe is re- 
ported to have been awarded to the Warren City Boiler 
Works, of Warren, O., at $1,198. 

KANSAS CITY, MO.—The board of public works is ex- 
amining pumping machinery with a view to buying a new 
pump for the Turkey Creek station. 

RICHMOND, MO.—This city is reported to have voted 
in fayor of works to cost $45,000. 

ST. LOUIS, MO.—The estimates for the water depart- 
ment include $275,000 for pipe, $500,000 for extensions 
and new work and about $70,000 for miscellaneous work. 

COTTON PLANT, ARK.—F. B. Robinson, Recdr., writ-s 
us that works to cost about $1,000 will probably be con- 
structed this year, 
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HEMPSTEAD, TEX.—Bids are asked by the Hemp- 
stead Artesian Well Works Co. until July 20 tor sinking 
an artesian well 1,200 ft. deep. M. Schwarz, Secy. 

HICO, TEX.—It is probable that works to cosc $7,00) 
will be constructed tnis winter; no definite action yet 
taken. G. W. Hail, Cy. Secy. 

ROGERS, TEX.—We are informed that J. C. Thompson, 
of Waco, Tex., has been awarded the contract for an 
artesian well at this place. 

SEABROOK, TEX.—An artesian water supply of 50,000 
gallons daily has been obtained at a depth of 570 ft. 


BUENA VISTA, COLO.—The town contemplates the 
construction of a reservoir with seepage supply. H. M. 
Kemble, Supt. 

CASTLE ROCK, WASH.—H. Orchard & Co., of Kalama, 
Wash., will probably construet works at this place io 
cost about $5,000. A. J. Hicks, Clk. 

ILWACO, WASH.—H. A. Cory, Clk.,- writes us that 
there has been some talk of water-works, but no:h ng 
definite has been done. 

KALAMA, WASH.—H. Orchard, Pres. Orchard Wat2r 
Co,. writes that works to cost $15,000 have just been com- 
pleted at this place. 

SEATTLE, WASH.—This city voted $1,200,000 at the 
general election for the construction of a gravity water 
supply of 25,000,000 gallons daily from Cedar River. 
several surveys have been made and reports state that iv 
has been decided to build a dam in Cedar River which will 
turn the water into Swan Lake, from which place a con- 
duit will be built to the terminus of the present city 
mains at Lake Washington. 

HARNEY, ORE.—There is some talk of constructing 
works. Address the clerk. 

WARRENTON, ORE.—There is talk of constructing 
works to supply this place, Flavel and New Astoria, at a 
cost of $45,000. 

AZUSA, CAL.—We are informed that the water-works 
project noted in our issue of July 2 has been defeated. 


LAKEPORT, CAL.—This town will probably construet , 


works to cost $15,000 wi.h:n a year; nothing definice ye: 
decided. H. V. Keeling, Town Clk. 

SANTA ANA, CAL.—The water company has appointed 
a committee to investigate the feasibility and probable 
cost of a reservoir near Anaheim, for storage purposes in 
the summer months. 

SUISUN, CAL.—O. B. Powers, Town Clk., writes us 
that at the election July 18 the proposed issue of $42,000 
in bonds was authorized by a vote of 122 to 6. O. H. 
Buckman, Engr., Napa City, Cal. 

KENDRICK, IDAHO.—It is probable that a gravity sys- 
tem will be constructed; probable cost, $11,000; bonds 
now for sale. W. R. Graham, KEngr., Kendrick; Lewis 
Hunter, Clk. 

DESERONTO, ONT.—It is reported that this place is 
likely to construct works at a cost of $35,000. 


LISTOWELL, ONT.—An election will be held Aug. 21 
to vote on an issue of $15,000 in bonds for water-works, 
a gas or electric light plant, etc. 

LONDON, ONT.—Surveys:and plans are being prepared 
for increasing the water supply. John M. Moon, Supt.; 
O. Ellwoad, Secy. 

OWEN SOUND, ONT.—T. I. Thomson, Chn., writes us 
that metering is the most important change contemplated 
at present. Isaac Markle, Supt. 

STURGEON FALLS, ONT.—H. HE. McKee, Town Clk., 
writes us that bids will probably be received in Septem- 
ber for constructing works estimated to cost $17,500; soil 
is sandy and very level; water supply to be pumped from 
the Sturgeon River. Alan Macdougall, Engr., Toronto. 


ST. JOHN, N. B.—The city proposes to improve the 
pressure on heights by installing a small pumping plant 
to be driven by water power. Wm. Murdock, Engr. and 


Supt. 
IRRIGATION. 


DENVER, COLO.—Colorado and New York capitalists 
are said to be considering plans for building a storage 
reservoir in the Platte canyon for irrigation and power 
purposes. This reservoir will hold ihe waters of the 
South Platte River and is estimated to cost about $1,800,- 
000, Engrs., 8. G. Rhodes, of Denver, and Mr. Cook, of 
Chicago. Sylvester Smith and Cyrus W. Fisher, of Den- 
ver, are interested. 

CUERO, TEX.—Press reports state that the object of the 
Cuero Power & Irrigation Co., noted in our issue of last 
week as incorporated by Alex. Hainilton, V. Weldon, J. J. 
Sumpers, F. A. Taylor and Sam C. Lackey, is the con- 
struction of a dam across the Guadalupe River in De 
Witt county at or near a place known as Hell Gate, for 
diverting a portion of the water of the stream into ditches 
for irr.gating the adjacent lands. The corporation will 
also have the right to build a power house, for milling, 
manufacturing and irrigating, and to furnish water for 
water-works and sewers for Cuéro, and to furnish power 
for electric lights. 


NEW COMPANIES.—Rio-Grande Land & Irrigation Co., 
El Paso, Tex.; $5,000; Isaiah A. Barnes, William Bremme, 
James Longwell. 

Calamus Valley Irrigation Canal Co., Taylor, Neb.; $3,- 
500; R. Hesselgesser, J. J. Collopy, C. B. Hesselgesser, M. 


A. Hesselgesser. 
SEWERAGE. 


BOSTON, MASS.—Bids are asked until July 27 for con- 
structing 1,500 ft. of 18 and 15-in. pipe sewers. The 
work will include 750 cu. yds. of solid and loose rock ex- 
cavation. Benj. W. Wells, Supt. of Sts. 


QUINCY, MASS.—We are informed that the council has 
appropriated $5,000 for surveys, maps, etc., for a sewer 
system. The system has been adopted and work will be 
begun early next year. C. F. Knowlton, Comr. Pub. 
Wks.; Albert F. Schenkelberger, Sewer Comr. 

WORCESTER, MASS.—F. A. McClure, Cy. Engr., in- 
forms us that $100,000 has been appropriated by the 
council for a sludge disposal plant, for which plans are 
now being prepared. Local papers state that the city en- 
gineer was authorized by the council on July 18 to en- 
gage an engineer and also a chemist to consult with him 
on the plans for the sewage separation system. 

PROVIDENCE, R. I.—Bids are asked until Aug. 8 for 
constructing about 8,500 ft. of 105 x 75 to 36-in. brick 
Sewers, etc., as described in our advertising columns. 
Robt. BH. Smith, Comr. Pub. Wks. 

WOONSOCKET, R. I.—Bids are asked by the sewer 
commissioners until Aug. 17 for constructing sections 1, 
2 and 3 of the sewer system, as described in our adver- 
tising columns. The work will consist of a river wall, 
about 4,350 ft. of 36 to 30-in. brick sewers, four siphons 
under the Blackstone River, ete. Consult. Engr., Rudolph 
Hering, New York, N. Y.; S. P. Cook, Cy. Treas.; Arthur 
R. Sweet, Supt. Sewer Dept. 

BROOKLYN, N. Y.—Bids are asked until Aug. 4 for 
constructing sewers in three streets. Theo, B, Willis, 
Comr, Cy. Wks.; Ry M. Whiting, Secy, : 
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BUFFALO, N. Y.—The council has ordered the board ot 
public works to prepare plans and specifications and ad- 
vertise for bids for constructing pipe sewers in nine 
streets. 

JAMESTOWN, N. Y.—B. T. Wheeler, of Boston, Mass., 
= recommended the construction of sewage filtration 

eds. 

TROY, N. Y.—Bids are asked until July 28 for con- 
structing sewers in five streets. E. Ogden Ross, Secy. 

YOUNGSTOWN, N. Y.—Bids are asked until Aug. 5 for 
a system of surface drainage at Fort Niagara, N. Y. 
Lieut. PP. C. Harris; QQ. Mn, U A. 

IRVINGTON, N. J.—Merton B. Owen and W. C. Ward, 
Jr., have been appointed by Clinton township to confer 
with the sewer committee of this place on plans for a 
system. 


MONTCLAIR, N. J.—The committee has reported in 
favor otf about 10,000 ft. of sewer extensions in Park and 
Chestnut Sts., at a cost of about $30,000. 


PITTSBURG, PA.—Bids are asked until July 351 for 
constructing 36-in. brick sewers in two streets, and 18 
and 15-in. pipe sewers in 25 streets. E. M. Bigelow, Dir. 


READING, PA.—The city engineer has been directed 
to prepare specifications for extending the storm sewer 
in Penn Ave., and for making house connections and 
other extensions in this avenue. as it. is proposed to pave 
Penn Ave. at a cost of about $100,000. 


SHARPSBURG, PA.—An election will soon be held to 
vote on the question of increasing the debt for con- 
structing a system. 

YEADON, PA.—Bids are asked until Aug. 24 for the 
purchase of $11,000 of sewer bonds. Albert Moore, Secy. 


CHILLICOTHE, O.—J. P. Force, of Fostoria, O., has 
completed plans for a system to cost about $94,000. 
Edward Kern, Chn. Com. 

CLEVELAND, O.—Bids are asked until Aug. 5 for con- 
structing sewers in two streets. D. E. Wright, Dir. Pub. 
Wks. 

MIDDLETOWN, O.—L. Martin, Secy., writes us that Only 
preliminary steps have as yet been taken toward a sewer 


system. The committee was organized July 7. 


FRANKFORT, IND.—Bids are asked until! Aug. 11 for 
the construction of about 966 ft. of 10-in. pipe sewer, with 
6-in. house connections, with two manholes and one flush 
tank. A. J. Hammond, Cy. Engr.; Jas. A. Price, Cy. Clk. 


MONMOUTH, ILL.—John W. Matthews, J. A. Higgins 
and Geo. B. Denman haye been appointed a committec 
to consider the advisability of building a sewer in South 
Second St. 

MONTICELLO, ILL.—Bids are asked until Aug. 4 for 
constructing about 3,700 ft. of pipe sewers, etc., as de- 
scribed in our advertising coumns. D. E. Widdersheiw, 
Cy. Clk.; Ray S. Carberry, Engr., Monticello. 

LA CROSSE, WIS.—Bids are asked until July 25 for 
constructing 15 and 12-in. pipe sewers in Eighth St. 58. 
F. Nice, Chn. Comr. Pub. Wks.; Pred Ring Comptroller. 

DES MOINES, IA.—Bids are asked until July 27 for 
constructing a 12-in pipe sewer in 27th St. John Sherman, 
Geo. C. Sims, Bd. Pub. Wks. 

MASON CITY, IA.—Plans are being prepared for over 
a mile of 22-in. pipe and about half a mile of 10-in. pipe 
sewers, which will probably be built in the fall. Chester 
T. Dike, Cy. Engr. 

SAN FRANCISCO, CAL.—It is reported that a resolu- 
tion has been adopted by the supervisors ordering the 
city engineer to prepare plans for a system of sewers 
petitioned for by the Potrero Land Improvement Co. J. 
A. Russell, Clk. 

HAMILTON, ONT.—W. F. Grant & Co., of Toronto, 
Ont., have been awarded the contract for furnishing a 
supply of sewer pipe. 


GARBAGE DISPOSAL-STREET CLEANING. 


ALTOONA, PA.—A committee has been appointed by the 
councils to investigate certain plans for a garbage dis- 
posal plant, according to reports. 

PITTSBURG, PA.—The American Reduction Co. has 
been directed by the court not to deposit garbage at its 
plant until certain projected improvements are made to 
destroy the unpleasant odors. 


STREETS AND ROADS. 


BOSTON, MASS.—The Metropolitan Park Commission 
is'reported to be in favor of building the Charles River 
Boulevard, for which the last legislature passed a bill 
appropriating $1,000,000. 

BOSTON, MASS.—Bids are asked until July 24 for 13,- 
000 sq.yds. of brick sidewalks, 8,960 lin. ft. of edge stones, 
etc. Benj. W. Wells, Supt. of Streets. 


LOWELL, MASS.—It is proposed to pave 2,000 sq. yds. 
of Moody St. with brick. Geo. Bowers, Cy. Engr. 


WATERTOWN, MASS.—It is proposed to widen and 
improve Mount Vernon St. at a cost of $60,000, about 
$25,000 of which is for land damages. 

PAWTUCKET, R. I.—The committee has been petitioned 
to pave 3,000 lin. ft. of Cottage St. wifh asphalt; esti- 
mated cost, $20,000. 

PROVIDENCE, R. I.—Arrangements are being made by 
the state commissioner of roads for the construction ol 
half-mile sample macadam roads in a number of towns, 
for which the general assembly over a year ago ap- 
proved an appropriation of $60,000. 

HARTFORD, CONN.—Press reports state that 87 towns 
have applied to the Connecticut highway commission for 
state aid in constructing improved highways. Hach town 
which completes its work will receive about $950 as its 
share of the state appropriation. Last year each town re- 
ceived $980, but more towns applied this year than last. 
Following is a list of towns that will receive a share of 
the state appropriation this year; James H. McDonald, 
Chn., 25 and 27 Capitol, Hartford: 

Hartford county—Hartford, Avon, Berlin, Bloomfield, 
Bristol, East Hartford, Mast Windsor, Enfield, Farming- 
ton, Glastonbury, Manchester, New Britain, Newington, 
Plainville, Rocky Hill, Southington, Sonth Windsor, Suf- 
field, West Hartford, Wethersfield, Windsor, Windsor 
Locks. 

New Haven county—New Haven, Ansonia, Derby, Ham- 
den, Meriden, Middlebury, North Branford, North Haven, 
Orange, Seymour, Wallingford and Woodbridge. 

New London county—New London, Norwich, Bozrah, 
Griswold, Groton, Montville, Voluntown, Waterford. 

Fairfield county—Darien, Easton, Fairfield, Greenwich, 
Huntington, New Caanan, Norwalk, Ridgefield, Stamford, 
Stratford, Trumbull, Westport, Wilton. 

Windham county—Brooklyn, Eastford, Killingly, Plain- 
field, Pomfret, Putnam, Thompson, Windham. 

Litchfield county—Litchfield, Bethlehem, New Milford, 
Plymouth, Thomaston, Torrington, Watertown. 

Middlesex county—Middletown, Cromwell, Durham, Hast 
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oe Essex, Middlefield, Old Saybrook, Portland, Say- 
rook. 

Tolland county—Tolland, Andover, 
fieid, Somers, Stafford, Vernon. 


TLYMOUTH, CONN.—Henry E. Hinman, First Select- 
men, Terryville, Conn., informs us that the following bids 
were received July 8 for constructing 2,450 lin. ft. of 
macadam road: Fred T. Ley & Co., Springfield, Mass., 
$1.40 per lin. ft. for road in Terryville, and $1.85 per lin. 
ft. for the Plymouth Hill section; W. H. Scott & Co., Pe- 
quabuck, Conn., $1.30 and $1.75; John H. Doolittle & 
Co., New Haven (awarded contract), $0.98 and $1,28. 

BROOKLYN, N, Y.—Bids are asked until July 27 for 
granite block repaying in Main St. and Maspeth Ave. 
Theo. B. Willis, Comr. Cy. Wks.—It is proposed to 
repave portions of Driggs and Putnam Aves. with as- 
phalt at a cost of $47,000; Cropsey Ave. with macadam, 
at a cost of $37,000, and Bath Ave. with Belgian blocks, 
at a cost of $24,000.The park commissioner proposes 
to macadamize the Park Plaza at a cost of $50,000.—— 
EK. J. McKeever & Bros. were the lowest bidders on the 
granite block paving in Tompkins Ave., at $37,442. 

DEPEW, N. Y.—Bids are asked until July 27 for about 
3,600 lin. ft. of macadam paving. Anthony Hartung, Vil- 
lage Treas.; Patrick E. Scully, Clk. 

FLUSHING, N. Y.—We are informed that the following 
bids were received July 9 for macadamizing 2% miles 
of Bell Ave., as advertised in Engineering News; G. A. 
Roullier, Engr., 20 Main St., Flusning: 


Thomas FF. :Touhy, Flushing... eee $31,282 


Ellington, Mans- 


Smith & Burden, Long Island City, N. Y......... 27,855 
Thomas J. McKenna, 35 Broadway, New York.... 26,826 
Harvey B.. Peace,. Flushing isc. as <a eee 24,802. 
Wm. F. McCabe, Mamaroneck, N. Y............ 23,742 
*Ridgeway & Chapman, 253 Broadway, New York. 21,793 


*Awarded contract. 


JAMAICA, N. Y.—Bids are asked until July 30 for 
macadamizing a road nine miles long between Jamaica 
and Hempstead, and until Aug. 6 tor macadamizing a 
road two miles long, from Newtown to Jamaica, as de- 
scribed in our advertising columns. Robt. Seabury, Clk.; 
John J. McLaughlin, County Engr., Bank Bldg., Jamaica. 

LANSINGBURG, N. Y.—The question of paving Second 
Ave. at a cost of about $100,000 is being discussed. 


NEW YORK, N. Y.—Bids are asked by the department 
of public parks, the Arsenal, Central Park, until July 27, 
for about 14,000 sq. yds. of granite block paving, 2,200 
sq. yds. of gravel paving, 31,000 sq. ft. of concrete walk, 
etc., and for other work in constructing Riverside Park 
and Drive, from 120th to 129th St; surety, $79,000. 

NEW YORK, N. Y.—Bids are asked until Aug. 1 for 
asphalt paving in Alexander Ave., and for sewers in twu 
streets, etc. L. F. Haffen, Comr. 


NORTH TONAWANDA, N. Y.—The board of trustees of 
the village has announced its intention to have sev- 
eral streets graded and some paving done. Bids will be 
invited for the work. 


ROCHESTER, N. Y.—Bids are asked until July 24 for 
cement sidewalks in four streets. Thos. J. Neville, Clk. 
——The city engineer is preparing plans for asphalt pay- 
ing in Monroe St., from Oxford to Alexander St. 

ROCHESTER, N. Y.—It is proposed to pave Allan St. 
with Medina stone at a cost of $32,000, and South St. 
Paul St. at a cost of $24,000, and make improvements 
in Bevan streets, at a cost of about $44,000. T. S. Pulver, 
Cy. Clk. 


TROY, N. Y.—Bids are asked until July 31 for granite 
block paving in Vanderheyden St. E. Ogden Ross, Secy. 


DELFORD, N. J.—Bids are asked until Aug. 3 for grad- 
ing and macadamizing the streets of this borough, as 
stated in our advertising columns. R. W. Cooper, Mayor; 
Milton G. Demarest, Clk., address Oradell, N. J. 


LONG BRANCH, N. J.—Bids are asked until Aug. 10 
for constructing five miles of macadam road, with gravel 
wings, at Long Branch, as stated in our advertising col- 
umns. John Guire, Chn. Road Com.; W. H. De Nyse, 
Engr., Long Branch. 

MAGNOLIA, N. J.—Gloucester county formally accepted 
the Swedesboro stone road on July 16 from the contractor, 
R. A. Montgomery, of Lambertville, N. J.; paying him the 
balance due. J. J. Albertson, Engr. 


WOODBURY, N. J.—It is reported that at the meeting 


of the Gloucester county board of freeholders July 16 a 
committee of five was appointed to prepare plans and 
specifications for a stone road from Swedesboro to Pauls- 
boro, which had been deferred for some time. The com- 
mittee was also instructed to investigate the cost of sheli 
roads. John S. Jessup, County Solicitor, gave an opinion 
that the cost of maintenance of stone roads would, after 
their acceptance, fall upon the county, and that no por- 
tion would be paid by the townships direct. 
BLAIRSVILLE, PA.—It is stated that this place has 
voted to issue $10,000 in bonds for paving certain streets, 
BRADFORD, PA.—Bids are asked until July 27 for 
paving portions of Jackson and Walker Aves., as stated 
in our advertising columns. James A Lindsey, Cy. Clk. 


PITTSBURG, PA.—E. M. Bigelow, Dir. Pub. Wks., is ~ 


making arrangements for constructing the Boulevard, bids 
for which will soon be asked. 

PITTSBURG, PA.—Bids are asked until July 31 for 
grading, asphalt paving, curbing, macadamizing, etc.. 
portions of 16 streets. Edward M. Bigelow, Dir. Pub. Wks. 

READING, PA.—We are informed that a $100,000 ap- 
propriation ordinance is now pending to pave Penn St- 
with asphalt. John H. Keppelman, Member of Select 
Council; E. Chamberlain, Cy. Engr. 

ANNAPOLIS, MD.—Bids are asked until July 28 for 
grading and paving in three streets. F. M. Ramsay, Ch. 
Bureau of Navigation, Washington, D. C. 

WASHINGTON, D. C.—Bids are asked until Aug. 5 for 
constructing about 2,800 lin. ft. of a macadam road, 12 
ft. wide. Maj. Geo. W. Davis, Pres. Antietam Battlefield 
Board, Washington. 

FORTRESS MONROE, VA.—Bids are asked until Aug. 7 
for constructing brick pavements and a concrete sea wall. 
J. W. Pullman, Asst. Q. M., U. S. A., Fortress Monroe. 

WICKLIFFE, KY.—It is reported that J. B. Postle- 
thwaite, of Paducah, Ky., has prepared plans for paving 
certain streets. W. T. White, W. O. Schelbourne and 
I. E. Conley are interested. 

NASHVILLE, TENN.—The board of public works has 
decided to advertise for new bids for furnishing pipe, 
brick, clay and other street supplies. 

CLEVELAND, O.—Bids are asked until Aug. 12 fer 
asphalt paving in Princeton St., bond, $2,000. D. E. 
Wright, Dir. Pub. Wks. 

EVANSTON, O.—Bids are asked until Aug. 8 for brick 
paving in two streets. Engr., Chas. A. Ewing, 36 Car- 
lisle Bldg., Cincinnati, O.; Wm. H. Krapp, Clk. 

SOUTH BEND, IND.—The city engineer has been di- 
rected to prepare specifications for paving three streets 
with brick. 
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BRAZIL, IND.—Kattman & Murphy, of Brazil, Ind., 
and Paris, Ill., have been awarded the contracts for ma- 
eadamizing about 13% miles of road in Brazil and Posey 
townships, at $33,629. Thos. Phillips, County Audr. 

GRAND RAPIDS, MICH.—We are informed that James 
McDermott has been awarded the contract at $38,317 for 
paving South Division St., from East Fulton St. to Fifth 
Ave., with cedar blocks on concrete, and that Gilner & 
Miller have the contract at $18,182 for cedar block paving 
in South Division St., from Fifth Ave. to Hall St. 

PORT HURON, MICH.—Plans have been prepared for 
paving Stone St. with cedar blocks, laid on a pine board 
foundation, from Thomas St. to River St. It will re- 
quire 14,280 sq. yds. of paving and 7,660 lin. ft. of curb 
stone; estimated cost, $14,402. F. F. Rogers, Cy. Engr,; 
Henry Raumeier, Supt. Pub. Wks. 

CHICAGO, ILL.—Bids are asked until July 28 for about 
2,000 lin. ft. of granite concrete combined curb and gut- 
ter in Garfield Park. Harvey T. Weeks, Pres.; Geo. F. 
Talty, Secy., West Chicago Park Comrs, Union Park. 

GALESBURG, ILL.—Bids are asked until Aug. 3 for 
paving two streets with brick. M. J. Blanding, Cy. 
Engr.; A. W. Truedson, Cy. Clk. 

BELOIT, WIS.—Bids are asked until Aug. 7 for about 
8,000 sq. yds. of brick and macadam paving, as s!a el 
in our advertising columns. Edgar S. Greene, Pres. Bd. 
Pub. Wks.; E. F. Hansen, Secy. 

KANSAS CITY, MO.—Bids are asked until Aug. 3 for 
grading the Atherton and the Barton roads. Bac. 
O'Flaherty, County Sury., Kansas City. 

ST. PAUL, MINN.—Bids are asked until July 27 ‘or 
improving and boulevarding Summit Ave., from Sixth St. 
to Rice St. R. L. Gorman, Pres.; John C. Mueller, Clk. 
Bd. Pub. Wks. 

TACOMA, WASH.—The ‘‘Ledger’’ of July 7 says the 
county commissioners have decided to again reject all bids 


Pa., are said to be among those who are hacking the en- 
terprise. The product of the plant wiil be hollow steel 
billets suitable for the manufacture of all hinds of tubing, 
including pipe. 

POTTSTOWN, PA.—It is stated that the Glasgow Iron 
Co. is to erect another rolling mill. 

CHARLOTTE, N. C.—The Louise cotton mill is being 
erected and will soon be ready for equipment. H. S. 
Chadwick, Pres., Charlotte, N. C. 

COLUMBIA, 8. C.—The Columbia Cotton Mills Co. has 
increased its capital stock from $700,000 to $1,000,000 
and will either build an additional mill or largely in- 
crease the size of the present plant. 

ATLANTA, GA.—The Atlanta Textile Mfg. Co. and the 
Piedmont Cotton Mills Co. have combined their capital 
and will build a large mill, which with the equipment 
will cost $500,000 or more and will be built at once. R. 
y Hardeman, Pres.; W. J. Willingham, Mgr., Atlanta, 

a. 

DONALDSONVILLE, LA.—A dispatch states that the 
Souvenir Sugar Refinery, three miles from here, has 
been destroyed by fire. The loss is about $75,000. Mr. 
Goldehaux, New Orleans, La., is the owner. 

BRISTOL, TENN.—It is reported that the Willey Boom 
& Lumber Co. is adding a planing mill to its plant. 

CANTON, O.—The Berger Mfg. Co. is pushing to com- 
pletion a new building, 20 x 60 ft. in size, in which will 
be manufactured steel tubing for bicycles. 

YOUNGSTOWN, O.—Press reports state that an addition 
is being made to the lower mill of the Union Iron & Steel 
Co., and improvements are being made in other depart- 
ments. 

JOLIET, ILL.—It is stated that Humphrey & Sons are 
building a large addition to their foundry. It will con- 
tain six pneumatic cranes. 


this season.—L. F. Williams and others have purchased 
the Sullivan group of mines in East Kootenay. They will 
probably put in a concentrator next season. 

GREEN VALLEY, CAL.—It is stated that Fred Jones, 
of Green Valley, and a number of other capitalists have 
located a promising quartz claim in El Dorado county. 


. Vigorous operations are now being carried on and the com- 


pany intends to erect a mill. The property is known as 


the Omo mine. 
YUMA, ARIZ.—Wm. Luce is reported as to put up a 
20-ton cyanide plant on the Colorado River, at El Rio. 


CONTRACT PRICES. 


ASPHALT, BRICK AND GRANITE PAVING.—Minne- 
apolis, Minn.—F. W. Cappelen, Cy. Engr., writes us that 
the following bids were received July 10 for 16,242 sq. 
yds. of brick, 2,117 sq. yds. of asphalt and 422 sq. yds. 
of granite paving: 


5,873 9,947 1,695 422 
‘ sq.yds. sq.yds. sq.yds. sq.yds. 
Iowa Brick Co. (vit. brick).. $1.91 $1.89 : 931.89 
Des Moines Brick Mfg. Co.!.. 1.92 1.92 NAGe 
Des Moines Brick Mfg. Co.* 1.85 1.85 


Columbia P. Co., Minneapolis? 1.99 1.96 Sts 
E.M.Ayres (Utah Asp.)Zanesvl .... Mresteh te aes 
Warren-Scharf Asp. Pvg. Co. wa E 

Canney Bros., Minneapolis®.. . 


1Repressed brick. “Vitrified brick. *%Granite. 


, SEWERS.—Fulton, N. Y.—We have received the follow- 
ing detailed statement of the bids received July 10 for 
constructing a system of sewerage as advertised in Engi- 
neering News; T’s, Y’s, slants, bends, split pipe and 
specials double the price of straight pipe; engineer's es- 
timate, $50,000; Reeves Smith, Engr.; Geo. E. True, Pres. 
Comrs.; Arvin Rice, Clk. Comrs.: 
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PATO RIM RT lo cle. cide vie slels ate sishe ovale OO ees 50 1.00 1.00 1.00 _.80 DO DOS con baths 1.50 1.00 ‘60 200 1:00 128 wae 
Bailing and draining ............++++. e seaveqinaee.s 200.00 300.00 300.00 300.00 200.00 500.00 500.00 450.00 1000.00 350.00 500.00 1000.00 800.00 1100.00 3500.00 
Lat. conedbd Saab ae deel ice COene: ++ -$41,355 $41,658 $44,275 $46,372 $50,055 $50,796 $50,839 $50,882 $52,013 $52,724 $56,656 $57,325 $68,043 $73,084 $74,995 
eat As VO q yee 


for the construction of the Puyallup Boulevard, and to 
readvertise for new ones. 

PORTLAND, ORE.—It has been decided to pave Wash- 
ington St. with asphalt, work on which will be begun in 


September. 
MANUFACTURING PLANTS. 


YARMOUTH, MH.—It is stated that the Forest Paper 
Co. proposes to erect a new paper mil) which will be two 
stories high with basement 150 x 50 ft. 

BROOKLYN, N. Y.—Fire has partly destroyed the plant 
of the Alberine Varnish Works. The loss is estimated at 
$50,000. H. J. Romburg, F. J. Emanuel and Julius Han- 
nan are the owners. 

GLOVERSVILLE, N. Y.—It is stated that the Excelsior 
Fur Sewing Machine Co. intends to build a factory for 
the manufacture of sewing machines and bicycles. The 
company has options on several building lots and a 
building will be erected as soon as arrangements can be 
made. 

NEW YORK, N. Y.—The Gas Engine & Power Co. of 
Morris Heights has plans and specifications for a new 
two-stcry machine shop, 250 x 76 ft., to be constructed of 
steel. 

PAINTED POST, N. Y.—-The Weston Engine Co., whose 
plant was recently destroyed by fire, will rebuild at once. 

CONNELLSVILLE, PA.—It is reported that the contract 
has been let for the new plant of the Sloymaker-Barry Co. 
The building will be of steel. 

ELWOOD CITY, PA.—A press dispatch states that the 
Baker Forge & Iron Co. is doubling the size of its forge 
works. 

GREENVILLE, PA.—A press report states that the Lo- 
zier Tube Co. is to erect a large tube works, in which 
it will install entirely new machinery. 

NEW CASTLE, PA.—Press reports state that an open- 
hearth steel plant may be erected costing about $750,000. 
Phelps, Dodge & Co., of New York; Norton Bros., of Chi- 
cago, and the tin plate and tubing mills at New Castle, 


MILWAUKEE, WIS.—Press reports state that the 
Yeuder & Paeschke Mfg. Co. contemplates the erection of 
a 40 x 69-ft. three-story addition to its tinware factory. 


SAN FRANCISCO, CAL.—The Royal Eagle Distillery 
Co. has obtained a permit to build a four-story brick 
building at Powell and Ellis Sts., to cost about $41,345. 


MINING. 


PITTSBURG, PA.—A local paper states that George 
Barrett, of this city, has purchased a large tract of land 
on the river bank between Industry and Cook’s Ferry, 
and will put in railway switches and open one of the 
largest stone quarries in the western part of the state, at 
a cost of about $25,000. 

CRIPPLE CREEK, COLO.—It is stated that the new 
Ida May shaft will be sunk an additional 100 ft. For 
40 ft. the chute holds firm and at even value and it is 
now proposed to sink and get below the ore. The vein 
has been opened by surface workings for a length of 
1,000 ft. 

DENVER, COLO.—The ‘‘Republican’’ has published a 
map showing the proposed system of the Pikes’ Peak 
Mining Tunnel Ry. The main tunnel is to start from near 
Manitou, east of Pike’s Peak, cut through the front range 
and pass under Victor, where are the Portland, Independ- 
ence, Strong and other mines, at a depth of 2,800 ft., 
ending at Middle Creek, 21 miles distant. The project 
contemplates branch tunnels, for which the situation of 
Cripple Creek is so favorable. The main tunnel will be 
14 ft. high and 18 ft. wide. 


BUTTE, MONT.—The ‘‘Miner’’ contains the following 
items: The Anaconda mine is preparing to sink deeper 
levels, andadepthof 3,000ft. will probably be reached.—— 
It is reported that a 300-ton concentrator will be put 
in the Merrill mine at Porphyry dike, 17 miles north of 
Basin. The Pauper’s Dream, at the same place, is soon 
to have a 300-ton mill. Other properties along the dike 
are being rapidly improved.—Adam O’Donnell will soon 
leave to work on his claim in the St. Joe district. He 
has a tunnel 60 ft. and expects to push it much farther 


SEWER.—New York, N. Y.—The following bids were 
received by Lovis ¥F. Haffen, Comr., 2622 Third Ave., July 
18 for constructing a sewer in Cromwell Ave., Jerome to 
Inwood Ave.: 


Je Cs 

Quantities. Rodgers Michael M. J. Bart. 
Sewers: & Son. Dunn. Leahy. Dunn. 
Classi Te ea) 4227 ft... $18.00 $11.00 $17.45 $15.64 
Class II. 45: “ 10.00 5.00 6.00 6.50 
12-in. pipe TO ie eek, 1.50 1.50 1.00 2.00 
DDULS ae aceite = ,160.. -50 -50 1.00 -60 
Manholes 25........ 70.00 50.00 55:00 60.00 
Ree’g basins Fe IR 150.00 150.00 150.00 1.70 
Rock excay. 16,000 cu. yds. OL 2.19 -20 2.50 
Concrete a4 ae 6.00 4.00 4.00 3.00 
Rubble mas. Bon SEE ee 4.00 2.00 4.50 
Brkn stone . 1,500 ‘“ * 2.00 40 1.900 
Piles sue Sh 006 ftz7 FI -20 10 19 -20 
Lumber .... 200M. ft... 20.00 20.00 30.00 15.00 
18-in. pipe . 100ft...... 1.50 1.00 1.15 2.00 
Days to complete work.... 200 200 175 300 
POC Ades ttre ats picks aceidtenaiets $94,579 $95,181 $92,096 $120,330 


MISCELLANEOUS CONTRACTS. 


STEAM ROAD ROLLER.—Woreester, Mass.--The street 
commissioner has been directed to purchase a steam road 
roller to cost $3,000. 

FIRE HOSE.—Baltimore, Md.—Bids are asked until Aug. 
3 for furnishing about 9,000 ft. of 3 and 2%4-in. fire hose. 
A. R. Cathcart, Pres. Comrs. 


CEMENT.—Brooklyn, N. Y.—Bids are asked until July 
28 for furnishing 3,000 to 3,500 bbls. of Portland cement 
at Wallabout Market lands. T. B, Willis, Comr. Cy. Wks. 

STEEL CHIMNEY.—Washington, D. C.—Bids are asked 
until July 25 for erecting a steel smoke chimney at the 
government printing office. T. E. Benedict, Pub. Printer. 

LEVEE WORK.—Memphis, Tenn.—Bids are asked until 
July 30 for the construction and repair of levees in Upper 
Yazoo levee district. Capt. Graham D, Fitch, U. S. Engrs, 
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DIKE WORK.—New York, N. Y.—Bids are asked until 
Aug. 15 for constructing and repairing dikes in Hudson 
River, as stated in our advertising columns, Col. G. L. 
Gillespie, U. S. Engrs. 

WIRE FENCE. — Washington, D. C.—Bids are asked 
until Aug. 10 for furnishing materials and erecting 18,000 
ft. of wire fence, with gates, at Wakefield, Va. Col. 
John M. Wilson, U. S. Engrs. 

STONE AND BRUSH JETTY.—Cleveland, O.—Bids are 
asked until Aug. 7 for constructing a stone and brush 
jetty from Cedar Point, at Sandusky Harbor, O. Lt.-Col. 
Jared A. Smith, U. S. Engrs. 

WIRE FENCE.—Washington, D. C.—Bids are asked un~ 
Iti Aug. 5 for furnishing about 1,200 ft. of wire fencing 
for the battlefield of Antietam, Va. Maj. Geo. W. Davis, 
Pres. Bd., War Records Office. 

CONCRETE COPING.—East Marion, N. Y.—Bids are 
asked until July 29 for a concrete coping on the sea wall 
between East Marion and Orient, Suffolk county. Geo. 
W. Aldridge, Supt. Pub. Wks., Albany. ; 

REMOVAL OF WRECKS.—St. Augustine, Fla.—Bids are 
asked until Aug. 20 for the removal of certain wrecks 
from Key West Harbor, as stated in our advertising col- 
umns. Lt.-Col. W. H. H. Benyaurd, U. S. Engrs. 

ADDITION TO VAULT.—Brooklyn, N. Y.—Bids are 
asked until July 28 for building an addition to a vault in 
the building occupied by the department of health, at 38 
and 40 Clinton St. Theodore B. Willis, Comr. Cy. Wks. 

CRIBS.—Detroit, Mich.—Bids are asked until July 31 
for furnishing materials, constructing, sinking and filling 


ENGINEERING NEWS. 


seven cribs in Hay Lake Channel, as stated in our ad- 
vertising columns. Maj. M. B. Adams, U. S. Engrs. 

STEAM ENGINE, LATHE DRILL.—Baltimore, Md.—-. 
Bids are asked until Aug. 1 for furnishing the water de- 
partment with one horizontal 50-HP. stationary steam 
engine, one 18-in. swing engine lathe, to turn 10 ft. be- 
tween centers, and one No. 2 radial drill. Wm. L. Kenly, 
Ch. Engr. 


DISINFECTING PLANT. — Pittsburg, Pa. — Bids are 
asked until July 31 for furnishing the bureau of health 
and erecting on municipal hospital grounds the following 
machinery, apparatus and appliances: One jacketed 
steam disinfecting chamber, having a capacity, in inside 
measurement, of not less than that represented by a 
chamber 4 ft. 4 ins. wide, 5 ft. 4 ins. high, and 9 ft. 
long, together with the necessary boiler, air exhausters, 
indicators, gages, thermometers, valves, pipes, cars, 
tracks, racks, cranes, magnesia covering and all such 
other appliances, apparatus and fixtures as may be nec- 
essary to the successful operation of a thorough and 
effective system of steam disinfection, under pressure. J. 
O. Brown, Dir. Dept. Pub. Safety. 


FIRE ENGINES.—Chicago, Ill.—Bids are asked until 
July 30 for furnishing two second-class steam fire engines 
and three third-class combination steam fire engines (en- 
gine and hose wagon combined), said engines to be double 
pump, crane neck, with improved patent circulating coil 
boiler, made of homogeneous steel and of sufficient 
strength to bear double the greatest pressure ever re- 

quired for fire service; to have brass, nickel-plated dome; 
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pumps to be entirely of gun metal, with improved cone 
valves and relief valve, and engine to be supplied with 
improved equalizing platform spring rigging in front and 
half elliptical springs in rear. D. J .Swenie, Fire Marshal, 


THIS OFTEN HAPPENS. 


Pella, Ia., July 18, 1896, 
Engineering News Publishing Co., 
New York city. 

Gentlemen: I cannot do otherwise than con- 
sider the Engineering News an excellent medium 
through which to make known the wants of any 
and all parties desiring bids upon work pertaining 
to water service, as the small advertisement given 
two insertions in your publication brought us al- 
most a deluge of inquiries from contractors, sup- 
ply men, builders, etc., so much so that we did 
not have specifications enough for all, although 
we had prepared what we thought to be an ample 
supply. 

Yours truly, D. S. Huber, 


Chn. W. W. Com. 


BS 


t 


BUILDINGS, ETC. 
COLLINS STATE HOMEOPATSIC 2 
HospiTAL, COLLINS. N.Y. § 

Sealed proposals will be received by the 
Board of Managers of the Collins State 
Homeopathic Hospital until 10 o’clock a. m., 
Aug. 4, 1896, for constructing an Administra- 
tion Building and one hospital wing, includ- 
ing plumbing, heating, ventilating and elec- 
tric work and appurtenances, at Collins, N. 
Y., aggregating in cost about eighty thousand 
dollars ($80,000) in accordance with plans and 
specifications on file with August C. Esen- 
wein, Architect, 707 Mooney Building, Buf- 
falo, N. Y. 

Each proposal must be made on blanks 
provided by the architect, enclosed and ad- 
dressed as provided in the specifications. 

Each proposal must be accompanied by a 
bond as provided by the specifications. 

Proposals will be received upon the whole 
or any part of said work. 

Plans and specifications may be seen and 
bid blanks secured at the office of the 
architect. 

The right to reject any or all bids is ex- 
pressly reserved by the Board of Managers. 
WILLIAM TOD HELMUTH, M. D., 

ASA STONE COUCH, M. D., 
FRED. J. BLACKMON, 
Board of Managers. 

AUGUST C. ESENWEIN. Architect. 30-1t 


SEWERS. 


MONTICELLO, ILL. 

Sealed proposals will be received at the 
office of the City Clerk of the City of Monti- 
cello, Illinois, up to 8 o’clock p. m., of Aug- 
ust 4, 1896, for constructing sanitary sewers. 
The work will consist approximately of the 
following: 3,283 lineal ft. 6-in. pipe sewer, 
883 lineal ft. 8-in. pipe sewer, 560 lineal ft. 
trenching and backfilling between 4 and 6 
ft., 1,676 lineal ft. trenching and backfilling 
between 6 and 8 ft., 1,840 lineal ft. trenching 
and backfilling between 8 and 10 ft., 100 
lineal ft. trenching and backfilling between 
10 and 12 ft., 8 manholes, 4 flush tanks, to- 
gether with lampholes. 

Plans and specifications are on file at the 
office of the City Clerk, and blank forms for 
bids and requirements for bidding may be 
had on application to the City Clerk or City 
Jngineer. 

The City Council reserves the right to re- 
ject any and all bids for any reason they may 
deem sufficient. 


D. E. WIDDERSHEIM, 


RAY §S. CARBERRY, City Clerk. 
Civil Engineer. 
Monticello, Ill., July 20, 1896. 30-1t 


RESERVOIR. 
TYRONE, Pa. 
Bids will be received by the Tyrone Gas & 
Water Co. for the construction of a Reser- 
voir, until noon, Aug. 1, 1896. 
Plans and specifications may be seen at the 
office of the Engineer, Tyrone, Pa. 
Ali bids must be indorsed ‘‘Bid for Reser- 
voir,’’ and addressed to 
Cc, A. MORRIS, Secretary, 
30-1t Tyrone Gas & Water Co. 


U. S. ENGINEER OFFICE, Army Building, 
New York, N. Y., July 10, 1896.—Sealed pro- 
posals for constructing and repairing DIKES 
in Hudson River, N. Y., will be received here 
until 12 m., August 15, 1896, and then pub- 
licly opened. Information furnished on ap- 
plication. G. L. GILLESPIB, Col., eer 

30-3t 


PAVING. 

BRADFORD, PA., 
Sealed proposals will be received by the 

undersigned up to 5 o’clock p. m., Monday, 

JULY 27, 1896, 
for the paving of Jackson Ave., in the City 
of Bradford (except that portion thereof 
which the Bradford Electric Street Railroad 
Company is required by ordinance to pave). 
Also for the paving of Walker Ave. Both 
streets (or avenues) to be paved according to 
the plans and specifications of the City En- 
gineer, now on file in my office. Each bid to 
be accompanied by a certified check in the 
sum of $300, to be forfeited to the city in 
case the successful bidder fails to enter into 
a contract for the construction of said pave- 
ment within ten (10) days from the date of 
the awarding of the same. Councils reserve 
the right to reject any and all bids. 
JAS, A. LINDSEY, City Clerk, 

Rosenberg & Michael Block. 

Bradford, Pa. 380-1t 


OFFICE OF LIGHT-HOUSE ENGINEER, 
11th District, Detroit, Mich., July 10, 1896.— 
Sealed proposals, addressed to the under- 
signed, will be received at this office until 2 
o’clock p. m., of July 381, 1896, and opened 
immediately thereafter, for furnishing 40,- 
968 feet B. M. of white pine timber; 75,832 
feet B. M. of hemlock or Norway pine tim- 
ber; 15,232 feet B. M. of white oak plank; 
460 cords of foundation and filling stone; 1,- 
708 lbs. of screw and washer bolts; 6,125 Ibs. 
of drift bolts and spikes; 1,450 Ibs. of guy 
rods, strap fastenings and angle irons, and 
constructing, sinking and filling SEVEN 
CRIBS in Hay Lake Channel, St. Mary’s 
River, Michigan. Specifications, forms for 
proposals and detailed information can be had 
on application. MAJOR M. B. ADAMS, Corps 
of Engineers, U. S. A., Light-House Engineer. 


U. S. ENGINEER OFFICE, St. Augustine, 
Fla., July 20, 1896. To whom it may concern: 
Whereas, the navigation of the Man of War 
Harbor at Key West, Fla., is obstructed ahd 
endangered by certain wrecks, notice is here- 
by given to all persons interested in said 
wrecks, and property pertaining thereto, that 
if within 30 days from date of this adver- 
tisement, they shall not have signified their 
intention to me and taken preliminary steps 
to REMOVE SAID WRECKS, etc., as soon 
as practicable the same will be considered as 
abandoned and derelict and they will be re- 
moved by the United States under authority 
of law. The wrecks are as follows: Bark 
“Marcelo,’’ Schooner ‘‘Adelaide. Baker,’’ 
Bark ‘‘Brandon,’’ Schooner ‘‘Rosalie,’’ Bark 
““Anto,’’ Ship ‘‘Marie Frederika,’’ Bark ‘‘Al- 
mora,’’ Steamer ‘‘Cochran,’’ and old ‘‘Dry 
Dock.’’ Sealed proposals, in triplicate, for 
the removal of all these wrecks, etc., will be 
received here until 11 a. m., August 20, 1896, 
and publicly opened. Government reserves 
right to reject any or all bids, and to waive 
any informalities. For information apply 
here. By authority of the Secretary of War. 
W. H. H. BENYAURD, Lt. Col., Engrs. 30-4t 


TRBASURY DEPARTMENT, Office Super- 
vising Architect, Washington, D. C., July 21, 
1896.—Sealed proposals will be received at 
this office until 2 o’clock p. m., on the 2ist 
day of August, 1896, and opened immediately 
thereafter, -for all the labor and materials 
required for the erection and completion (ex- 
cept heating apparatus) of the U. 8S. CUSTOM 
HOUSE AND POST OFFICE BUILDING at 
Racine, Wisconsin, in accordance with the 
drawings and specifications, copies of which 
may be had at this office or the office of the 
Superintendent at Racine, Wisconsin. Each 
bid must be accompanied by a certified check 
for a sum not less than 2% of the amount of 
the proposal. The right is reserved to reject 
any or all bids and to waive any defect or in- 
formality, in any bid, should it be deemed in 
the interest of the Government to do so. All 
proposals received after the time stated for 
opening will be returned to the bidders. Pro- 
posals must be enclosed in envelopes, sealed 
and marked ‘‘Proposal for the Erection and 
Completion (except heating apparatus) of the 
U, S. Custom House and Post Office Building 
at Racine, Wisconsin, and addressed to WM. 
MARTIN AIKEN, Supervising Architect. 


WATER-WORKS. 
SILVeR CREEK, N. Y., July 9, 1896. 
Sealed proposals will be received by the 
Board of Water Commissioners of the Vil- 
lage of Silver Creek. N. Y., up to 7 o’clock 


Ds ys 
AUGUST 1, 1896, 


for furnishing the materials and constructing 

a gravity system of water-works for said vil- 

lage. There will be required approximately 

the following: 

1,480 tons (about 18% 
pipe. 

73 fire hydrants. 

87 grate valves and boxes. 

Concrete lined reservoir. 

Bids will be received for constructing the 
work independent of furnishing material, 
for furnishing any of the materials men- 
tioned above and for constructing the works 
complete, including furnishing material. <A 
certified check equal to 2% of the amount of 
the bid must accompany each bid. 

Plans may be seen and specifications and 
blank forms of proposal procured at the office 
of the Secretary of the Board, Silver Creek, 
N. Y., or at the office of the engineer, J. F. 
Witmer, Rooms 65 and 66 Chapin. Block, 
Buffalo, N. Y. 

The right is reserved to reject any and all 
bids. 


miles) of cast-iron 


JOHN B. WEBSTER, 
FRANK P. STEWART, 
HUGO EB. FENSKE, 
CHAS. L. O’NEIL, 
Board of Water Commissioners. 
J. F. WITMER, Engineer, 
Buffalo. 


WATER-W ORKS. 
WALKERTON, IND. 
The Walkerton Water-Works Company, of 
Walkerton, Indiana, is now ready to receive 
bids for the erection of a tower, pumping 
station and for the equipping of a complete 
system of water-works, according to plans 
and specifications now on file in the office of 
the secretary of the Walkerton Water-Works 
Company. 
A copy of the plans and specifications may 
be had by addressing 
WILLIAM CLEM, Secretary. 
Walkerton, Ind., July 17, 1896. 30-1t 
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PAVING. 
BELOIT, WIs. 
Bids are asked until Aug. 7, 1896, at 12 
o’clock noon for paving with macadam and 
brick about 8,000 sq. yds. in certain streets 
in the City of Beloit, Wisconsin. Address 
BOARD OF PUBLIC WORKS, 


30-2t Beloit, Wis. 


POLICE STATiON. 


CARBONDALE, Pa. 

Sealed proposals will be received by the 
City Clerk of Carbondale, Pa., until 8 p. m., 
Aug. 10, for the furnishing of material and 
labor for the remodeling of the City Police 
Station, according to plans and specifications 
on file in the City Engineer’s Office. 

Bidders will be required to enclose cash or 
certified check in the sum of $200 as a guar- 
antee of good faith and that thé successful 
bidder will enter into a contract within ten 
days if awarded the same. 

The city reserves the right to reject any 
or all bids. 

T. L. MeMILLAN, 


30-2t City Clerk. 


MACADAM ROAD. 3 
LONG BRANCH, N. J, 

Bids will be received until 12 o’clock Tass 
Aug. 10, 1896, by the Board of Chosen Free-_ 
holders of Monmouth County, N. J., for the 
construction of five miles of macadam road 
with gravel wings, at Long Branch, N. J. For’ 
further information, specifications, etc., ad- 
dress JOHN GUIRE, Chairman of Road Com-_ 
mittee, or W. H. DE NYSE, Engineer, Long 
Branch, N. J. 30-2t 


WATER-WORKS. 
Doon, Iowa. 
Notice is hereby: given that A. N. Thomp- 
son, Town Clerk of the incorporated town of 
Doon, Lyon County, Iowa, will receive sealed 
bids for the construction of a System of 
water-works in said town of Doon (according 
to plans and specifications now on file in 
my office) up to six o’clock Monday evening, 
August 3, 1896. Each bid to be accompanied 
by a certified check in the sum of five hun- 
dred ($500) dollars conditioned that the bid- 
der will enter into a written contract with 
said town for the amount specified in his 
bid should the town award to him the con- 
tract. Said contract to be awarded to the 
lowest responsible bidder. The town reseryes 
the right to reject any or all bids. Plans and 
specifications may also be seen at the office 
of L. F. Wakefield, in Sioux City, Iowa. 
A. N, THOMPSON, 
Town Clerk. 
Dated Doon, Iowa, July 7, 1896. 30-1t 
aS 


SEWERS. 


WOONSOCKET, R. I. 

Sealed proposals will be received by the 
Board of Sewer Commissioners of the City of 
Woonsocket, R. I., at their office, Room 15 
Longley Building, until 2 p. m., Monday, Au- 
gust 17, 1896, for constructing Sections 
Nos. 1, 2 and 3 of the sewerage system of 
said city. 

Section 1. River wall, storage tanks, en- 
gine house foundations, grading, and a short 
piece of 36-in. brick sewer. 

Section 2. 2,072 ft. 36-in. brick sewer and 
appurtenances; 148 ft. 32-in. brick sewer and 
appurtenances; 4 siphons under the Black- 
stone River and trench. 

Section 8. 2,130 ft. 30-in. brick sewer and 
appurtenances. 

Each section will be considered a separate 
contract. 

Contractors may bid upon one or more gsec- 
tions. 

Drawings and specifications may be seen 
and blank forms for proposals may be ob- 
tained at the office of the City Engineer, Room 
20 Granite Block, Woonsocket, R. I.; also 
at office of Rudolph Hering, C. B., 277 Pearl 
St., New York. 

Proposals must be made upon the blank 
forms furnished. 

Each proposal for each section must be 
accompanied by a certified check for five 
hundred ($500) dollars, drawn to the order of 
Samuel P. Cook, City Treasurer of the City 
of Woonsocket, as surety that if the proposal 
is accepted a contract will be entered into. 

The Board of Sewer Commissioners re- 
serve the right to reject any and all bids. 

FRANK E. HOLDEN, 
GEORGE S. READ, 
PHILIPPE BOUCHER, 
Board of Sewer Commissioners. 
July 14, 1896. 80-2t 


Contract Work Should Always be Advertised in a Paper Read by Contractors. 


Nearly Every Prominent Contractor and Manufacturer of Contractors’ Supplies in North America Reads Engineering News, 
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‘PERSONALS. 


Mr. Rufus G. Russell, 
died Aug. 2, aged 73. 

Mr. John Evans has been appointed Superintendent of 
the Warrior Run (Pa.) Water Co. 

Mr. A. J. Breidenbach, of Newark, N. J., 
pointed Superintendent of Sewers. 

Mr. Hugh Campbell, an iron manufacturer of Ohio, died 
at Hanging Rock, O., July 30, aged &6. 

Mr. William G. Audenried, President of the Philadel- 
phia Milling Co., died July 28, aged 64. 

Mr. H. Fegraus, of Duluth, Minn., has been appointed 
Chief Engineer of the Duluth & North Dakota R. R. 

Mr. Walker W. Smith, Vice-President and Treasurer of 
the Stilwell-Bierce & Smith-Vaile Co., of Dayton, O., died 
July 30. 

Mr. A. J. Cartter, Superintendent of Bridges and Build- 
ings of the Chicago, Burlington & Quincy R. R., has 
resigned. 


Mr. Edward L. Bartlett has been appointed a Sewer Com- 
missioner of Baltimore, Md., to succeed Col. Henry 1. 
Douglas, resigned. 

Mr. F. P. Olcott has been elected President, and Mr. 
J. H. Hill General Manager, of the Galveston, Houston 
& Henderson R. R. 

Mr. M. P. Myers has been appointed Superintendent of 
Bridges and Buildings of the Kansas City, St. Joseph & 
Council Bluffs R. R. 


Mr. T. D. Hinchcliffe, General Manager of the Litch- 
field, Carrollton & Western Ry., with offices at Carlin- 
ville, Ill., has resigned. 


Mr. William R. Carter, Master Bridge Foreman, of the 
New England R. R., with headquarters at Boston, Mass., 
died at Hyde Park, July 25. 

Mr. P. T. Downs, Superintendent of Transportation ot 
the Gulf, Colorado & Santa Fe Ry., has been appointed 
Acting Geoneral Superintendent. 


Mr. B. E. McCall has been appointed General Manager 
of the Litchfield, Carrollton & Western Ry., to succeed 
Mr. T. D. Hinchcliffe, resigned. 


Mr. John Sheridan, of West Virginia, has been ap- 
pointed a government director of the Union Pacific Ry., 
to succeed Gen. Fitzhugh Lee, resigned. 


Mr. James D. Andrews, Jr., has been appointed As- 
sistant Engineer of the Bureau of Sewers of the Depart- 
ment of City Works, of Brooklyn, N. Y. 

Mr. D. Morrice, Assistant Superintendent of the Central 
Division of the Grand Trunk Ry., with headquarters in 
Toronto, Ont., has been appointed Local Superintendent. 


Mr. James Donohue, lately with the Kansas City, Pitts- 
burg & Gulf R. R., has been appointed Vice-President 
and General Manager of the recently organized Missouri 
Central R. R. 

-Mr. Malcom Jackson, of Richmond, Va., has been elected 


President of the Parkersburg & Charleston R. R., a new 
line that will connect the Kanawha and Ohio rivers in 


architect, of New Haven, Conn., 


has been ap- 


' West Virginia. 


Mr. Thomas C. Woodbury, of Portland, Me., has been 
elected President of the new Omaha Water-Works Co., of 
Omaha, Neb., and Mr. Ellis L. Bierbower, of Omaha, 
has been elected General Manager. 

Capt. William H. Hooker has been appointed Supervising 
Engineer of the Belleville and High Service pumping 
stations of the Jersey City (N. J.) water-works, to suc- 
ceed Mr. William S. Miller, resigned. 

Mr. W. L. Brubaker, of the firm of W. L. Brubaker & 
Bros., tap and die makers, of Millersburg, Pa., died July 
25, aged 32. He was interested in the Millersburg Fifth 
Wheel Co., and was treasurer of the Home Water Co. 

Mr. Alphonse Fteley, M. Am. Soc. C. E., Engineer of 
the Croton Aqueduct Commission, New York, has been ap- 
pointed Chief Engineer, and Mr. Chas. EH. A. Jacobsen, 
Consulting Engineer, of the Passaic River Pollution Com- 
mission. 

The new Harbor Commission of Niagara Falls, N. Y.. 
created by the last legislature, has been appointed by the 
mayor and consists of Messrs, John J. McIntyre, Thos. 
Gaskin, J. W. Caryl Ely, James Low and Albert H. 
Porter. 

Mr. J. V. Patton, General Superintendent of the Pitts- 
burg Division of the Baltimore & Ohio R. R., has re~ 
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signed, but will retain his position as General Superin- 
tendent of the Pittsburg & Western Ry., with headquar- 
ters in Pittsburg. 

Mr. L. J. Ferriter, Chief Dispatcher and Trainmaster 
of the Omaha & St. Louis Ry., has been appointed As- 
sistant Superintendent of the Central Division of the 
Grand Trunk Ry., to succeed Mr. D. Morrice, promoted, 
with offices at Toronto, Ont. 


Mr. F. P. Gridley has been appointed Superintendent 
of the Sweetwater Coal Mining Co., the Rock Springs 
Coal Co., the Van Dyke Coal & Mining Co., and the 
Wyoming Mercantile Co., at Rock Springs, Wyo., to 
succeed Mr. Charles R. Kelsey. 

Mr. H. L. Page, Secretary of the Norfolk & Ocean View 
R. R., has been elected President, and Mr. C. E. Norton, 
Auditor of the same, has been elected Secretary and 
Treasurer of the new Norfolk, Willoughby Spit & Old 
Point R. R., with offices in Norfolk, Va. 


Mr. Thomas Fletcher, of the firm of. Broth & Co., 
leather dealers and shipowners, of New York city, died 
recently in Liverpool, England, where he was born in 
1841. He followed the profession of a civil engineer for 
some time, being associated with his father. 

Sir William Grove, of England, died Aug. 2, aged 8d. 
He made several important discoveries in electricity ana 
optics, and in 1842 announced the doctrine of ‘‘the mutual 
convertibility of the various natural forces and of their 
being all modes of motion or forms of persistent force.’ 

Mr. George Lowe, General Superintendent of the Pull- 
man Iron & Steel Co., Pullman, Ill., has been appointed 
Superintendent of the Rolling Mill Department of the U. 
S. Car Co., to succeed Mr. Levi Bibbins, resigned, whose 
appointment to this office was noted in our issue of 
July 2 

Mr. J. M. Gruber, Division Superintendent of the Great 
Northern Ry., with headquarters at West Superior, Wis., 
has been transferred to Great Falls, Mont., as Superin- 
tendent of the Montana Central Ry., to succeed Mr. C. 
H. Jenks, who will resume his position of Division Su- 
perintendent at Grand Forks, N. D. 

Mr. John J. Hogan, the inventor of the Hogan boiler, 
died on July 30. He was a native of Ireland and was ap- 
prenticed to the Reading Iron Works, near London, Eng- 
land. After coming to this country he resided for a time 
in New York city, and later in St. Louis, Mo. About 
two years ago he organized a company which undertook 
the construction of a water tube boiler of his invention 
and built works for that purpose at Middletown, N. Y- 

Mr. John T. Areson, formerly General Superintendent 
of Repairs of the Long Island R. R., died at Jamaica 
(L. I.), N. Y., July 29, aged 86. He laid the first track 
of the Brooklyn & Jamaica R. R., in 1882, which was 
the beginning of the present Long Island R. R. system. 
After the completion of the road to Greenport, at the 
extreme eastern end of the island, he entered the service 
of the Pennsylvania R. R., and became General Superin- 
tendent of Repairs, resigning to return in a similar posi- 
tion to the former road. He held this office for 21 years. 

Mr. De Witt Clinton Weeks, formerly of the firm of D. 
C. Weeks & Sons, builders, died in New York city, Aug. 
3, aged 76. Among some of his most important works 
were the Charity Hospital, Blackwell's Island; Ine- 
briate Asylum, Ward’s Island; Children’s Hospital, 
Randall’s Island; St. Thomas’ Church, 53d St. and 5th 
Ave.; Museum of Natural History, the high service tower 
at 93d St. and Columbus Ave., and the Columbia Col- 
lege Library building, all in New York city. The firm 
recently completed Mr. Geo. W. Vanderbilt’s mansion at 
Biltmore, N. C. 


Hon. Manuel G. Zamora, Mexican consul at New Or- 
leans, died at Mandeville, La., July 24. He was born in 
Vera Cruz, Mex., Nov. 1, 1850, and “was educated as a 
mining engineer in Berlin, Germany, following his pro- 
fession afterwards in Freiberg, Saxony and Hanover. In 
1871 he returned to Vera Cruz and was appointed to 
superintend the construction of the public library in that 
city, which is considered one of the handsomest buildings 
in the republic. In 1886 President Diaz appointed him 
Consul of Mexico at New Orleans, which position he has 
held continuously ever since. 


Prof. Heinrich Ernst Beyrich, late Director of the Mu- 
seum of Natural Science at Berlin, Germany, died July 
5. He was born in Berlin, Aug. 31, 1816, and graduated 
from the University of Berlin with the degree of Doctor 
of Philosophy in 1837. He was appointed Assistant in the 
Museum of’ Mineralogy, and in 1857 obtained the super- 
vision of the paleontological collection, and in 1875 was 
appointed the head of the museum. He was made Profes- 
sor of Minerology in 1865. Since 1873 he had been the 
Associate Director of the government geological depart- 
ment and under his direction a complete geological map 
of Germany has been prepared. 


Mr. Peter P. Parrott, iron manufacturer, died at Arden, 
N. Y., July 30. He was born in Portsmouth, N. H., June 
18, 1811, and during his early life traveled extensively, 
once making a voyage around the world. He associated 
himself with his brother, the late Robert P. Parrott, in 
the manufacture of iron in Orange county, N. Y. Their 
furnaces for many years were among the most successfui 
in the country and the one at Greenwood made most of 
the iron from which the celebrated Parrott guns and 
other ordnance were manufactured at the West Point 
foundry of Mr, Robert P. Parrott. At one time his prop- 
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erty in Orange county contained over 10,000 acres and his 
employees and their families living on the property num- 
bered over 1,500 persons. Mr. Parrott devoted himself to 
the improvement and development of his property for 
over 50 years, building roads and dams and working the 
numerous iron mines. 
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ENGINEERING SOCIETIES. 


_— 


COMING TECHNICAL MEETINGS. 


TECHNICAL SOCIETY OF THE PACIFIC COAST. 
Aug. 7. Secy., O. Von Geldern, 819 Market St., 
Francisco, Cal. 
CIVIL ENGINEERS’ CLUB OF CLEVELAND 
Aug. 11. ‘“‘Solar Work in Land Surveying and a New 
Mechanical Method for Doing It,’’ by J. D. Varney. 
Secy., F. A. Colburn, Case Library Bldg. 
NORTHWESTERN SOCIETY OF ENGINEERS. 
Aug. 11. Secy., D. W. McMorris, 685 Burke Block, 
Seattle, Wash. 
ENGINEERS’ CLUB OF MINNEAPOLIS. 


San 


Aug. 17. Secy., E. Mexer, 1620 8S. E. 4th St., Minne- 
apolis, Minn. 
WESTERN FKOUNDRYMEN’S ASSOCIATION. 
Aug. 19. Secy., S. T. Johnson, Monadnock Bleck, 
Chicago. 


NEW ENGLAND ROADMASTERS’ ASSOCIATION. 
Aug. 19 and 20. Annual convention at Boston, 
Secy.,«F. C. Stowell, Ware, Mass. 
SOUTHERN AND SOUTHWESTERN RAILWAY CLUB. 
Aug. 20. Kimball House, Atlanta, Ga. Secy., I’. A. 
Charpiot, Macon, Ga. 


Mass, 


SOCIETY FOR THE PROMOTION OF ENGINEERING 
EDUCATION. 
Aug. 20 to 22. Annual meeting at Buffalo, N. Y. 
TACOMA SOCIETY OF CIVIL ENGINEERS AND 
ARCHITECTS. 
Aug. 21. Secy., 201 Washington Bldg. 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE. 
Aug. 24. Annual meeting at Buffalo, N. Y. Secy., F. 
W. Putnam, Cambridge, Mass. 
AMERICAN MATHEMATICAL SOCIETY. 
Aug. 31 to Sept. 1. Annual meeting at Buffalo N. 
ROADMASTERS’ ASSOCIATION OF AMERICA. 
Sept 8. Annual meeting at Niagara Falls, N. Y. 
mar ren SOCIETY OF RAILROAD SUPERINTEND- 
ANTS. 
Sept. 9 and 10. Annual meeting at Niagara Falls. 
Cc. A. Hammond, Asbury Park, N. J. 
MASTER CAR AND LOCOMOTIVE PAINTERS’ ASSO- 
CIATION. 
Sept. 9. Annual meeting in New York city. 
AMERICAN INSTITUTE OF MINING ENGINEERS. 
Sept. 21 to 30. Annual meeting at Denver, Colo. Secy., 
R. W. Raymond, 13 Burling Slip. New York city. 
AMERICAN RAILWAY ASSOCIATION. 
Oct. 7. Annual meeting in New York city. Secy., W. F. 
Allen, 24 Park Place, New York city. 
ASSOCIATION OF RAILWAY SUPERINTENDENTS 
OF BRIDGES AND BUILDINGS. 
Oct. 20. Annual meeting at Chicago. aes 
Patterson, Concord, N. H. 
AMERICAN STREET RAILWAY ASSOCIATION. 
Oct. 24 and 25. Annual convention at St. Louis. 


NATIONAL IRRIGATION 
be discussed at the annual meeting, 
Ariz., Dec. 15, 16 and 17 are: ‘“‘Irrigation on 
America,’’ ‘“‘Water Storage in Mountain States,” 
matology,’’ and ‘‘Irrigation into Arid Regions.”’ 


NEW ENGLAND ROADMASTERS’ ASSOCIATION.— 
At the fourteenth annual convention to be held at Revere 
House, Boston, Aug. 19 and 20, the following subjects will 
be discussed: ‘‘Track Tools,’’ (Continued from last year); 
“Rail Joints,’’ (Continued from last year); ‘‘Elevation of 
Curves;’’ ‘‘Preparation Necessary and Best Method of Re- 
pairing Washouts; Reminiscences of Same;’’ ““How Can 
We Secure Better Rail in Line, Surface and Quality?”’ 
“Ts an Automatic -Switch Stand Desirable? How Can 
We Better Protect the Facing Switches?’’ ‘‘“How Should 
a Spring Rail Frog be Constructed?” “How Should We 


Secy., 


Secy., 


CONGRESS.—The topics to 
to be held at Phoenix, 
Humid 

“Cli- 


Estimate and Settle Fire @laims?’”’ Secy., pro tem., F. 
C. Stowell, Ware, Mass. 
ASSOCIATION OF RAILWAY SUPERINTENDENTS 


OF BRIDGES AND BUILDINGS.—At the meeting to be 
held in Chicago, Oct. 20, the following subjects will be 
discussed: ‘‘How to Determine Size and Capacity of Open- 
ings for Waterways; “Different Methods of Numbering 
Bridges. Should All Waterways be Numbered?’ ‘‘Draw- 
bridge Ends, Methods of Locking, including Locking of 
Turntables;’”’ ‘‘Protection of Trestles from Fire, including 
Methods of Construction;’’ ‘‘Local Stations for Small 
Towns and Villages, giving Plans of Buildings and Plat- 
forms;’’ ‘‘Tanks, Size, Style, and Details of Construction, 
including Frost-proof protection to Tank and Pipes;”’ 
“Shearing of Rivets in Plate Girders and Cause Thereof;’’ 
“Best and Uniform System of Report Blanks for Bridge 
and Building Department;’’ ‘‘Protection of Railroad S-ruc- 
tures and Buildings from Fire;’’ “‘Mechanical Action and 
Resultant Effects of Motive Power at High Spe:d on 
Bridges;’’ “‘Best and Most Economical Railway Track P.le 


Driver;’’ ‘“‘Span Limits for Different Classes of Iron 
Bridges, and Comparative Merits of Plate Girders and 
Lattice Bridges for Spans from 50 to 110 ft.;" ‘‘Interloeck- 


ing Signals.’’ S. F. Patterson, Secy. 


NEW PUBLICATIONS. 


LITERARY MAGAZINES.—We advise any of our read- 
ers who desire to broaden their minds by their reading 
to take one or more of the leading English reviews. 
The American magazines have for years surfeited their 
readers with notes of travel, generally too trivial to be 
worth reading; but in these English reviews we get some 
clear idea of the people of the far-off countries of Asia 
and Africa, and an understanding of the questions and 
problems that are agitating them. The series of papers 
on South Africa, by Olive Schreiner, now appearing in 
“The Fortnightly Review,’’ must be ranked as the ablest 
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and most searching discussion of the social questions that 
affect a nation’s life that has appeared for a long time. 
The literary genius of the gifted author makes it even 
more interesting than Prof. Bryce’s excellent essays on 
the same topic which have just been concluded in ‘‘The 
Century.’’ 

While it is aside from the topics commonly reviewed 
in this column, we are sure our readers will pardon us 
for taking space to reprint the following extract from 
Miss Schreiner’s paper in the July ‘‘Fortnightly.’’ She 
has been discussing the problem of the ‘‘Half-Castes”’ in 
South Africa, and setting forth in powerful language 
the fact that the ‘‘Half-Caste’’ is what he is in large de 
gree because he is isolated from black and white races 
alike. She refers to ‘‘That almighty ‘we,’ the conscious- 
ness of which lies at the base of all organic virtue,’ and 
continues: 

We learn our first lesson in the consciousness of human 
solidarity, and, therefore, in the true school of virtue, as 
we lie infants "against our mother’s breast, white against 
white, black against black; and, looking to ‘the face above, 
know dimly we are not alone. It is I and thou—we. Our 
knowledge widens when we stand betwixt our father’s 
knees, and feel ihe great hands guarding us from harm-- 
it is father, mother and I. It increases in our contact 
with the brethren of our blood, who eat of the same bread 
with us; it spreads wider when in the sports and studies 
of youth we are linked with certain of our fellows, and 
our personal interests are absorbed into those of our 
comrades and company. It takes a vast stride when as 
adults, beyond the limit of kinship and personal contact, 
we recognize our union with that vast body of human 
beings who share our speech and our historic past; and 
the final expansion takes place when, beyond the limits 
of the nation and eyen of the race, in the heart of the 
poet, the saint or the sage, the fully-developed human 
creature, that little ‘‘We,’’ which for the iniant means 
only ‘‘mother, breast, and I,’’ and for the child, kindred; 
and for the youth, comradeship; and for the adult, nation 
and race—so widens itself that it enfolds, not merely 
kindred or nation, but all sentient life, and the final goal 
of morality is reached. 

To the man who has attained this stage it would be as 
imposible to desire to inflict suffering on the feeblest 
creature beneath him, as to run a knife into the breast of 
his mother; he could as little wish to deal falsely with the 
feeblest alien folk, as to betray his own nation; and the 
blow struck at the meanest human creature is struck 
through himself; this man’s consciousness is spread 
abroad like a god’s across all life saying—‘‘It is mine. 
Social action is for him no more the result of compulsion, 
but instinct. Altruism grafted into the old stock of 
egoism, draws its life from those very roots which once 
fed its opposite. He, and he only, is the organically, and 
therefore perfectly socialized man. 


Two other papers in the ‘‘Fortnightly’’ deserve mention 
here. One is on ‘‘Light Railways,’’ and is—we are as- 
tonished to find—by Ouida, the French novelist, and about 
as poor a piece of nonsense as we have run across in a 
good while. The other is on ‘‘Public Sentiment in America, 
on the Silver Question,’’ by F. H. Hardy. We fancy the 
editor has let this contribution lie pigeon-holed a con- 
sider: ble time, for Mr. Hardy declares at the outset: 

Two years ago the ‘‘Silver Sentiment’’ was danger- 
ously overgrown. Few writing now with a full knowledge 
of the subject will deny that “‘silver sentiment has de- 
clined to a point where it has ceased to menace the finan- 
cial stability of the Republic. 

It is passing strange that the editor does not keep in 
better touch with American politics. 

“The Contemporary Review’’ has a paper on ‘“‘Girls’ 
Technical Schools on the Continent,’’ which everyone 
interested in educational work will do well to read. It 
will surprise many to learn that in the public schools of 
France, Germany, Belgium and Holland girls spend three 
hours a day over their books and an equal length of 
time in the study of housework, cooking, dressmaking, 
needlework, drawing, typewriting, telegraphy, etc. In an 
editorial on ‘‘Money and Investments,’’ the editor says: 

Among the external events which have interested Brit- 
ish investors, during the past month, the St. Louis con- 
vention was by far the most important. Having sunk 
many millions of his savings in the development of the 
United States, and having already written off a considera- 
ble portion of these investments as a dead loss, John Bul) 
regards with melancholy anxiety the vagaries of the poli- 
ticians who pull the wires on the other side of the At- 
lantic. The spectacle is anything but reassuring. The 
Republican party is now dominant in the United States, 
and has been holding its convention at St. Louis to select 
a candidate for the Presidential election which takes place 
next ‘‘fall.’’ It was feared for some time before the as- 
sembling of the convention that the silver faction stood 
a very good chance of capturing the party ‘‘machine,’ 
and pledging it to a policy of free coinage at a ratio of 
16 to 1. This apprehension caused a mild flutter in the 
silver market in London, and made holders even of the 
best secured and most gilt-edged of the American rail- 
road bonds feel uncomfortable as to the possibilities of 
the future. 

In “The Contemporary Reyiew,’ Dr. Lennox Browne 
writes on the ‘‘Anti-Toxine Treatment of Diphtheria,’ and 
presents a variety of statistics going to show that the 
value of anti-toxineas a therapeutic agent has been greatly 
overestimated. He acknowledges, however, that there is 
undoubtedly an increased resistance to the disease when 
the treatment is begun early, and suggests the possi- 
bility that the injection of pure sterilized blood serum 
would produce equally good results. 

The August ‘‘McClure’s’”’ is a mid-summer fiction num- 
ber, and we find nothing worthy of note here. The July 
number of the same magazine, however, contained an ex- 
cellent review of the progress of motor carriages by Mr. 
Cleveland Moffett. The August ‘‘Harper’s’’ is likewise a 
“hot weather’? number. Charles Dudley Warner, in the 
“Editor’s Study,’ pays a compliment to Col. Waring and 
refers to the organization and esprit de corps which has 
been created in the New York Street Cleaning Depart- 
ment as a ‘“‘municipal triumph.’’ 

In the ‘‘North American Review,’”’ Robert P. Porter dis- 
cusses the question ‘‘Is Japanese Competition a Myth?” He 


states that we buy of Japan about $54,000,000 worth of goods 
per annum, while we sell to her about $9,000,000 worth. 
England buys of Japan goods to the value of $7,000,000,and 
sells to her about $56,000,000. Other statistics show that 
whatever may be the future of Japan, its export trade is 
still in its infancy. Im 1895 it exported of textiles of all 
kinds $22,000,000 worth. This with $3,000,000 worth of 
matting, $4,000,000 worth of matches, and $11,0)0,00) 
worth of porcelain, curios and sundries, comprise the bulk 
of her exports of manufactured articles. No doubt with 
the nation’s rapid progress in civilization it will become an 
important competitor in certain lines of manufacture. The 
necessity of importing many of its raw materials, however, 
promises to limit the lines in which its competition is 
likely to prove serious. 

In the ‘‘Popular Science monthty.” we find an extended 
account of scientific work at the University of Pennsyl- 
vania. No mention is made, however, of its work in the 
department of applied science. Prof. W. G. Sumner has 
an able paper on the proposed dual organization of man- 
kind, in which he presents the Monroe Doctrine in a 
wholly new light. Some reminiscences of early meetings 
of the American Association for the Advancement of Sci- 
ence are given by Mr. W. H. Hale. 

In “The Century’? we note a most interesting descrip- 
tion of the famous Chinese Viceroy, Li Hung Chang, from 
the pen of Hon. John W. Foster, which is of especial in- 
terest at this time, in view of the great statesman’s visit 
to this country. 
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CONDENSED LIST OF CONTRACTS PENDING 
WITH DATE OF OPENING BIDS. 


Bids to be See Eng 

opened. Work. Place. News. 

Aug. 6.Asphalt paving, Brooklyn, N. Y. ........ July 30 

Aug, -G.Brick paying, ehiie, Pas). oink aceed wees July 30 
Advertised, Engineering News, July 30. 

fug. 6.Dams, wells, ete Norwalk; Onesss. eee July 30 


Advertised, Pngineering News, Suly 30. 


Aug. 6.Telford road, Greenwich, Conn.. ...July 30 
Aug. 6.Enlarging town hall, Hudson, OE sree ieee July 23 
Aug. 6.Bridge, Shelton, Wash sitet ccs eee July 23 
Aug. 6.Electric wiring, etc., Poughkeepsie, N.Y..July 23 
Aug. 6.Macadam road (2 miles,) Jamaica, N. Y..July 23 
Advertised, Eng. News, July 16 and 23. 
Aug. 7.Postoffice building, Meridian, Missi eas anc lyi oe 
Aug. 7.Addition school bldg., W. Liberty, W, Va. July 23 
Aug. 7.Brick paving, Beloit, Wis.. . July 23 
Advertised, Eng. News, July “23° and 30. 
Aug. 7.Macadam paying, Beloit, Wis.. . July 23 
Advertised, Eng. News, July 23 ‘and. 30. 
Aug. 7. Water-works, Three Oaks, Micha eniin July 23 
July 7.Stone and brush jetty, Sandusky, Oe & July 23 
Aug. 7.Brick paving, etc., Fortress Monroe, ee July 23 
Aug. 7.Sewage disposal plant, Altoona, Pa.. . July 30 
Aug. 7.Brick paving, Monmouth, Ill. .....:..... uly 30 
Aug. 8.Roof, etc., court house at Lowell, Mass..July 30 
Aug. 8. Power house; Ogden, Utah <.%)5. cece July 30 
Aug. 8.Asphalt paving (2% m.), New York....July 30 
Aug. 8.Building bonds, Oregon City, Ore.......July 23 
Aug. 8.Brick paving, Evanston, One Picl nateteriste eves 
Aug. 6.Brick paving, Evansville, Ind. eS cok Aug. 6 
Aug. 10.Levee work, Tallulah, La.............. Aug. 6 


Aug. 10.Coal conveyor, etc., Schenectady, IN; Ys Aug a6 
Advertised, Engineering News, Aug. 6. 


Aug. 10.Sewer ponds, Noryaod, O:° Soe raese cele Aug. 6 
Aug. 10.Electric lighting, Kankakee, Dae aes Aug. 6 
Aug. 10.School house, Detroit, Mich. .......... Aug. 6 


. 10. Erecting armory addition, Mohawk, N.Y. pris a 
Aug. 10. Heats and power ane Cincinnati, 0. 


Aug. 10. Pumping engine, inehniiten Nitya eee 
Advertised, Eng. News, July 16 to Aug. 6. 
Aug. 10. Rubber hose (5,000 ft.), Jeffersonville, ina, July 16 


Aug. 10.Police station, Carbondale, Pa.. July 23 
Advertised, Eng. News, July 23 and "30. 

Aug. 10. Electric light plant, Dawson, Gaokes . July 23 

Aug. 10.Wire fence (18,000 ft.), Wakefield, Va.. July 23 


Advertised. Engineering News. July 30. 
Aug. 10.Electric light plant, Vicksburg, Mich. 


..July 30 
Aug. 10.Water-works, Vicksburg, Mich.. 


..July 30 


Aug. 10. Filling trestle, L. R. & M. R Bist = MAR Be! 6 

Aug. 11. Bridge, Minneavolis, IOLA co. ie eee ate Aug. 6 

Aug. 11.Water-works, Phelps, N. Y............. July 30 
Advertised, Engineering News, July 30. 

Aug. 11.Brick paving, etc., Cincinnati, O. ........ July 16 

Aug. 11.Passenger elevator, Newark, Noe ...July 16 


Advertised, Eng. News, July 16 and 23. 
Aug. 11.Sewers, Cincinnati, (6 ERA EE ach oe scie July 16 


Aug. 11.Macadamizing, Bound Brook, N. J.. weAug., 6 
Aug. 12.Subway widening, Toronto, Ont. ........ July 30 
Advertised, Engineering News, July 30 
Aug. 12. Artesian wells, Wauseon, O. .. Aug. 6 
Aug 12.Powder magazine, etc., Philadelphia. . -Aug. 6 


‘Aug. 12.Paving (19 contracts), ‘New York, N. Y. -Aug. 6 


. 12. Paving, (Philadelphia, Pa. .... <.ssss oe we Aug. 6 
Aug. 12.Heat’g and vent’l’g, Fergus Falls, Minn.July 23 


Aug. 12.College building, Cincinnati, O... .. July 23 
Aug. 12.Timber bridge, Cleveland, O. ..July 23 
Aug. 12.Asphalt paving, Cleveland, Ox; July 23 


Aug. 12.Gun emplacement materials, Finns Pt. ‘N. af Tae 30 
Advertised, Eng. News, July site and Aug. 6. 

Aug. 12.Street supplies, Charleston; N. iCha eee July 30 

Aug. 12.Macadam roads (12% m.), monticolls Ind.July 30 


Aug. 12.Painting and repairing bridges, Phila.....Aug. 6 
Avie, 12 VSewerseiClevelAnds Os oi. i's... ech eae Aug. 6 
Aug. 12. Water ‘main and boiler, Wells, Minn.,...Aug. 6 
Aug, 13. Jail, GreenvillessGase he .s.is.0:c.0 Jc bowen July 30 
Aug. 13. Water-works, Skaneateles, N. Y.. .July 30 


Advertised, Eng. News, July 30 and ‘Aug, 6. 

Aug. 13.Stand-pipe, Bangor, 1 a ad July 23 
Advertised, Eng. News, July 16 to Aug. 6. 

Aug. 13.Cement, sand and stone, Boston, Mase «. July 16 
Advertised, Eng. News, July 16 to 30. 

Aug. 13.Street sweeping mach., San Diego, Cal.Aug. 6 
Advertised, Bngineering News, Aug. 6. 


Aug 13.Sewers(@)) srooklyaay. Ne | Vice saeticaeectons Aug. 6 
Aug. 13.Electric light plant, Brooklyn, N. Y....Aug. 6 
Aug. 14.Enlarging chapel, Columbus, O. ........ Aug. 6 


Aug. 14.Brick paving, Arcola, Ill. .......... ...-July 16 
Aug. 14.Store house, Willet’s Point, N. Y.. . July 23 
Aug. 14.Smokestack foundat’n, etc., Cleveland, 0. .July 23 
Ge 14.Brick and asphalt paving, New York... ‘July 30 
Aug. 14,Post office building, South Bend, Ind.,,..July 80 


No. 6 
Aug..14. Bridge, aston, - Pac’ <... 5s ee eee Aug. 6 
Advertised, Engineering phat Ane e 
Aug. 15. Bridge, Cincinnati, oO. : 5 AUS NG 
Aug. 15.Cement and sand, Portland, ‘Me. aa ee Oe Aug. 6 
Advetrised, Eng. News, Aug. 6 and 15. 
Aug. 15.Sewer materials, Washington, D.C... 2c. July 30 
Advertised, Engineering News, July 30. 
Aug: 15. Railway, Concord, N. Hi ie. c cieneretsteinre ste July 30 
Aug. 15.Water-works, Le Roy, N. Y............. July 30 
Advertised, Eng. News, July 30 and Aug. 13. 
Aug. 15.Ferryboat, Dartmouth, N.S. ........... June 25 
Aug. 15.Heating and plumbing, Plattsburg, 'N. Y.July 23 
Aug. 15.Dike work in Hudson River, ............ July 28 
Advertised, Eng. News, July 23 to Aug. 6, 

Aug. 15. City. Hall; lancaster, ‘OQ... ayes tere ug. 6 
Aug. 15.Paving brick, Washington, D. C....... Aug. 6 
Advertised, Engineering News, Aug. 6. 

Aug. 15. Brick paving, Hast St. Louis, Ill. ...... Aug. 6 
Aug. 17.Brick paving, Lockport, N. YY ce tee Aug. 6 
Aug. 17. Paving; Oswego, N. Yowaeenememmenen Aug. 6 

Advertised, Eng. News, Aug. 6 and 13. ; 
Aug. 17.Plans for br ‘idge, Santa Monica, Cal. Aug. 6 


Aug. 17.Asphalt paving (54,000 sq. yds.), N. Y....Aug. 

. 17.Street railway franchise, Los Angeles, Cal. July 23 

. 17.Trent Canal work (14 m.), Ottawa, Ont...June vd 

Aug. 17.Sewers, siphons, etc., Woonsocket, R. I.. .July 23 
Advertised, Eng. News, July 23 and 30. 

Aug. 17.Water bonds, Gibsonburg, O. ........... 

Aug. 17.Bridge at Port Hudson, La. ......... a! 

Aug. 18.School bldgs, ete., in South Dakota... 

Aug. 18.Building work, Grant’s Pass, Ore....... 

.18.Bridge, Minneapolis, Minn.............. 

.19.Arch and bridge abutments, Lima, O.... 

. 19.Bridge, Cincinnati. O. 

Aug. 20.Water-works, Opelousas, La. ....... ...July 30 

Aug. 20.Removing wrecks, St. Augustine, Fla....July 23 
Advertised, Eng. News, July 23 to Aug. 13. 

Aug. 20.Dam, pier, etc., Cincinnati, O. ..........July 16 
Advertised, Eng. News, July 16 to Aug. 6. 


Aug. 20.Electric light plant, Ocala, Fla......... July 20 

Aug. 20.Electric lighting, Hugene, Ore...........July 30 

Aug. 20.Ice machine, Columbus, O. ........ see Ae 

Aug. 20.Subway, Boston, Massiiijecemniieiane Aug. 6 
Advertised, Eng. News, Aug. 6 and 13. 

Aug. 20.Snaeboat, Portland, Ore. <<.%.0.). 0 sme & Aug. 6 
Advertised, Eng. News, Aug. 6 and 13. 

Aug. 20,Pipe sewer, Warren, O..........00c0.00% Aug. 6 

Aug. 20.Water mains, etc., Dunlap, Ia............ Aug. 

Aug. 21.Water-works, Dansville, N. Y. .........: Aug. 6 
Advertised, Eng. News, Aug. 6 to 20. 


Aug. 21.Dynamo and lights, Newark, O.,.......July 30 
Aug. 21.Postoffice building, Racine, Wis....... ws July 23 
Advertised, Eng. News, July 23 and ae 


Aug. 21.College buildings, San Francisco, Cal. ...July 30 
Aug. 22.Engine house, Allegheny, Pa. ......... «+ July 23 
Aug. 24. Sewer bonds ($11, 000), Yeadon, Pa. ...... July 23 
Aug. 22.Water-works, Gilman, Dls. -7iige ween Aug. 6 


Advertised, Engineering News, 4 

. 24. Bridge, Merced, Cal. 

Aug. 24.Dredging in Canarsie Bay, N. Y. ......July 30 
Advertising, Eng. News, July 30 to Aug. 20. 

Aug. 24.Dredging in Shoal Harbor, Ne dele dere eed vas 
Advertising, Eng. News, July 30 to Aug. 20. 

Aug. 24.Dredging and jetty, Patchogue River,N.Y.July 30 
Advertising, Eng. News, July 30 to Aug. 20. 


Aug. 24.Stand-pipe, Columbus, 0. ............- Aug. 6 
Aug. 24.Dredging, etc., Chicago, Ill......:....... Aug. 6 
Advertised, Eng. News, Aug. 6 and 13. 

Aug. 24.Dredging, Portland, Me. ............... ug. 6 

Advertised, Eng. News, Aug. 6 to 20. 
Aug. 25),Paving, Buitalo; N.Y onesie Aug. 6 
Aug. 25.Buildings at Jefferson Barracks, Mo...July 30 
Aug. 25.Sewers; Buffalo, “Ni. (Y¥.. 5) i csnenseectersenerseeeeenete A 6 
Aug. 26.School building, Buffalo, N. Y....... 6 
Aug. 26.Asphalt paving, Cleveland, O. .... 6 
Aug. 27.Stone wall, Presidio, Cal. ....... 6 
Aug. 27.Riveted steel pipe, Redding, Cal..... 6 
Advertised, Eng. News, Aug. 6 to 20. 
Aug. 27. Interior pbuilding work, Taunton, Mass.Aug. 6 


Advertised, Eng. News, Aug. 6 and 13. 
Aug. 81.Electric light franchise, 


Aug. 31.Brick paving, Toledo, O% =. au.gsemmeer ug 

Sept. 1.City Hall, etce., San Francisco, Cal... -. Aug. ; 
Sept. 2.Bridges (2), Chicago, Ill. ........ os sceie eS LY 1G 
Sept. 8.Plans for school bldg., Lancaster, Pa...July 238 
Sept. 4,Pumping engines, St. Louis, Mo. ........May 14 
Sept. 4.Bridge, Nehalem, Ore. ................. “Aug. 6 


Sept. 7.Wooden bridge,White Sulphur Spgs.,Mont.July 23 
Sept. 7.County jail, South Bend, Ind......... ug. 
Sept. 9. Jail cages, Visalia, ‘Cal, 22322 nee Aug. 6 
Sept. 10.Designs for monument,Chickamauga,Ga.July 30 
Sept. 11.Bridge, Redding, Cal. ............ 

Sept. 14.Battleships (8), Washington, D. C 

sent, 1&8.Torpedo boats. Washington, D. C.. 

Sept. 22.Court house, Auburn, Cal. ......... 

Oct. 6.Hospital building, Cherokee, Ia. ......... July 30 
Dec. 30.Steel rails (150,000 tons), Sydney, N.S.W.Aug. 6 


Advertised, Eng. News, Aug. 6 and Sept. 3. 


RAILWAYS. 
East of Chicago. 


CANADIAN PACIFIC.—It is stated that this company 
contemplates the early extension of its Vondreuil & 
Rigaud line to the capital of the Dominion. Engr., Hugh 
D. Lumsden has been making preparations to build a por- 
tion of the Montreal & Ottawa line between Rigaud and 
a point near Alfred, a distance of 2814 miles. The new 
railway offers no serious engineering difficulties, and 
after leaving Rigaud will pass through St. Hugene, Van- 
leck Hill and Caledonia Springs into Alfred. 


CONNELLSVILLE & PITTSBURG.—A press report. 
from Baltimore, Md., states that Orland Smith, of Balti- 
more, Pres. Connellsville & Pittsburg Ry., has filed 
petition in the United States Circuit Court asking that 
the issue of receivers’ certificates to the value of $650,000 
be authorized, the proceeds of the sale of which would 
be used in making permanent improvements in the line 
of road. The proposition is to. construct terminals at 
Pittsburg to the value of $340,700; to build 6% miles of 
second and 714 miles of third track, at a cost of $143,000; 
to construct a new yard at Connellsville at a cost of $72,- 
000; to put in reservoirs at Layton, Griffin, Robbins and 
Glencoe at a cost of $12,500, and to construct sthe line 
from Foley’s Siding to Fair Hope. This would cost 
$181,000. 

CLEVELAND & PITTSBURG.—A pressreport states that 
the right of way has been secured for an extension up 
Beaverdam Valley. All preliminary work has been about 
completed for the extension and the road will be built as 
far as New Cumberland this fall. The survey has been 
made. The extension is to be made for the purpose Of 
developing fields of coal. This is a branch of the Pennsyl- 
vania. Ch. Engr., Thos. Rodd, Pittsburg. 


KANONA & PRATTSBURGH.—It is stated that plans 
are now being discussed for an extension of this road 
north from Kanona to Stanley or to Penn Yan, N. Y., 
and on the south to Hornellisville, N. Y. Several routes 
are proposed for the northern extension, the line to Stan- 
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ley being 25 miles long, with light grades, and that to 
Penn Yan, two miles less in distance, but involving some 
The latter is the more important town, 
and would give connections with the Northern Central 
and a branch of the Fall Brook line. A good deal of 
right of way has already been promised. J. G. Baker, 
Engr., Prattsburg, N. Y. 

McKEESPORT TERMINAL.—This company has been 
incorporated to build a connecting railway about one 
mile long at McKeesport, Pa.; capital stock, $100,000; 
commencing with $10,000; Pres., Richard M. Wood, Alle- 
gheny, Pa. 


NEW YORK & GREENWOOD LAKE.—This railway 
has been leased to the Erie Ry. Cv. It may be double- 
tracked and otherwise improved. Ch. Engr., C. H. 
Buckholz, New York city. 

NORTHEASTERN.—This company has been incorpo- 


rated at Columbus, O., with a capital stock of $100,000, 
by Frank L. Lyon, Chas. N. Sheldon, Wm. D. Bennet, 
Gustave Runge and Lafayette Kilball. The road is to run 
from a point in Euclid township, Cuyahoga county, 
through Cuyahoga, Lake and Summit counties to Hudson 
village in Summit county. It is said to be a connecting 
link for the C., A. & C. between Hudson and Cleveland. 


PENNSYLVANIA.—Plans have been made for elevating 
a portion of the company’s tracks at Philadelphia. Thirty 
street grade crossings and one steam crossing will be 
removed. The work is estimated to cost about $2,000,000, 
of which the company will pay one-half. Ch. Engr., W. 
H. Brown, Philadelphia. 


WOODSTOCK & CENTREVILLE.—The contract for the 
construction of the Woodstock & Centreville Ry., from 
Woodstock, N. B., to Bridgewater, Me., has been let to 
Babcock, Lary & Co., of New York; construction to begin 
at once; length of road, 32 miles. 


Southern. 


CAROLINA, TENNESSEE & OHIO.—J. L. D. Queen, 
Supt. of Construction, Wilmington, N. C., writes us that 
the projected length is 30 miles from El Paso to Town 
Creek, N. C. The surveys have been made, capital se- 
cured and contract let to Frank H. Blodgett, Wellston, 
O. He will sub-let much of the work. Pres. J. E. Chal- 
lenger, Philadelphia, Pa.; Ch. Engr., Walter MacRae, 
Wilmington, N. C. 

CAROLINA MIDLAND.—Woolsey Finnell, Batesburg, S. 
C., writes us that tracklaying on the 18-mile extension 
from Seivern to Batesburg, S. C., will begin during the 
next ten days; work willl be finished by Sept. 15, in- 
cluding grading, trestles and tracklaying. 


CAPE FEAR & YADKIN VALLEY.—H. L. Fry, Ch. 
Engr., Greensboro, N. C., writes us that the report that 
this company is extending its lines is incorrect. No new 
work is contemplated. 

LITTLE ROCK & MEMPHIS.—Bids are asked until 
Aug. 10 for filling trestle No. 8 on line of this road, six 
miles west of Memphis. Plans and specifications on file 
at the superintendent’s office, in Memphis, and at the 
treasurer’s office, in Little Rock. Rudolph Fink, Reevr. 


Northwest. 


ALLOWEZ BAY.—Winston Bros., contractors, Minne- 
apolis, Minn., writes us that this is only a short line ana 
is now finished. 

CHICAGO & EASTERN ILLINOIS.—It is stated that 
this company has purchased the Chicago, Paducah & 
Memphis Ry., a line extending from Altamont to Marian, 
Ill., 97 miles long. The company contemplates an exten- 
sion of its own line from Shelbyville to Altamont, a dis- 
tance of about 20 miles, to connect with its new acqui- 
sition. 

SHELBYVILLE SOUTHERN.—This company has been 
incorporated to build a railway to connect the Chicago & 
Eastern Illinois R. R. with the Chicago, Paducah & Mem- 
phis Ry., at Altamont or St. Elmo, Ill. The incorporators 
are: Don R. Patterson, Henry J. Messing, J. P. Reeves, 
B. A. Smith and E. H. Seneff, of Chicago. 


Southwest. 


OMAHA, KANSAS CITY & EASTERN.—This company 
has been incorporated with a capital stock of $1,500,000, 
to build and operate a railway from Pattonsburg, in 
Daviess county, Mo., through the counties of Daviess and 
Harrison to Trenton, in Grundy county, a distance of 34 
miles, and to buy and operate the Quincy, Omaha & St. 
Louis R. R., from Quincy, Ill., to Trenton, Mo., and the 
Omaha & St. Louis R. R., from Omaha, Neb., to Pattons- 
burg, Mo.; incorporators: John Lowber Welsh, Phila- 
delphia, Pa.; Theodore Gilmer, Jr., Yonkers, N. Y., and 
A. E. Stillwell, E. L. Martin, J. J. Cairnes, J. T. Nolt- 
henius and C. A. Braley, Kansas City, Mo. 

SAND CREEK & SULPHUR SPRINGS.—This company 
has been incorporated with a capital stock of $20,000, by 
N. T. White, Pine Bluff, Ark.; Frank Kendall, M. F. 
Williams, George McLeod, of Kedron, Ark., and Kd. 
McGann, of Brooks, Ark. Proposed line will run from a 


-point on the Mississippi & Malvern R. R., at its crossing 


of Sand Creek in Jefferson county, to Sulphur Springs in 
the same county. , 

SOUTHWESTERN ARKANSAS & INDIAN TERRI- 
TORY.—Geo. R. Brown, Little Rock, Ark., writes us 
that the projected length is 35 miles, to connect Smith- 
ton, Okalona, Antoine and Pike City, Ark. Track now 
finished 23 miles from Smithton; grade finished for the 
entire line. Track will all be laid by Sept. 1. H. T 
Dodson, Wilton, Ark., is the contractor. Pres., J. H. 
Hutchinson, New York city; Ch. Engr., M. P. Jackson, 
Smithton, Ark. 


Rocky Mountain and Pacific. 


ASTORIA & COLUMBIA RIVER.—Work is in progress 
on this line, which is to afford railway communication 
between Astoria, Ore. (at the mouth of the Columbia 
River) and the city of Portland. The Southern Pacific Co. 
is said to be interested. Honeyman, de Hart & Co., of 
Portland, are the contractors. Engr., T. K. Jamieson, 
Astoria, Ore. 

COLUMBIA & WESTERN.—Arthur P. Heinze, Secy., 
Butte, Mont., writes us that the projected length is 200 
miles, connecting Sayward, Trail, Rossland, Robson, 
Boundary and Penticton. The road from Trail to Rossland 
is completed and in operation. The entire line has been 
surveyed; right of way can readily be secured as the 
country is unsettled. The contractors for the completed 
portion of the road were Bennett & King, Tacoma, Wash. 
Pres., F. Aug. Heinze, Butte, Mont.; Ch. Engr., F. P. 
Gutelins, Rossland, B. C. 

OREGON CENTRAL & EASTERN.—This company has 
laid track for a few miles east of its eastern terminus, 
extending to a pass through the range, and there is talk 
of constructing the extension east to Boise City, Idaho, 
the right of way for which has already been secured. 


VANCOUVER, VICTORIA & EASTERN.—This company 
has given notice that application will be made to the 
Parliament of Canada for a charter for a railway from 
Vancouver, B. C., thence in an easterly direction through 
Alberta, Assiniboia and Manitoba, all south of the line 
of the Canadian Pacific Ry., thence through Ontario to 
the Great Lakes, and through Quebec to some point on the 
Atlantic seaboard, with power to construct branch lines, 
also with power to acquire, own, maintain and navigate 
steamboats and other vessels between the cities of New 
Westminster, Vancouver, Nanaimo, Victoria and other 
points in the Province of British Columbia. Donald G. 
Macdonell, Vancouver, B. C. 

Foreign. 

OCCIDENTAL.—Press dispatches state that this rail- 
way, which runs from Champerico, on the Guatemala. 
coast, to San Felipe, 41 miles inland, is to be extended 
30 miles to Mazaltenango, and a feeder run from San 
Felipe to Mazaltenango, a distance of ten miles. The 
actual work of construction will commence within six 
weeks. It is thought the company’s intention is to extena 
the road clear across the country. 


NEW SOUTH WALES.—Bids are asked until Dec. 30 
for a supply of 150,000 tons of steel rails, to be manu- 
factured in the colony of New South Wales, as stated in 
our advertising columns. J .H. Young, Minister of Public 
Works, Sydney, N. S. W. 


STREET AND ELECTRIC RAILWAYS. 


DEERING, ME.—The Portland St. Ry. Co. has -peti- 
tioned to extend its tracks. Pres., W. R. Wood; Secy. 
and Supt., E. A. Newman, 471 Congress St. 

CAPE ELIZABETH, ME.—The Portland & Cape Eliza- 
beth St. Ry. Co. has asked permission to make extensive 
additions to its tracks. Pres., J. S. Winslow; Gen. Megr., 
H. R. MacLeod, 45 Exchange St. 

MONTPELIER, VT.—The time for building the electric 
railway in this city and Barre has been extended for one 
year. J. J. Flynn and A. O. Humphrey, Burlington, Vt.. 
are interested. 

RUTLAND, VT.—The Rutland St. Ry. Co. informs us 
that no further extensions are projected for the present. 


BROCKTON, MASS.—The Brockton, Bridgewater & 
Taunton St. Ry. Co. has received franchises for a railway 
to connect this city, Bridgewater and Taunton; franchise 
calls for the completion of the road within 18 months. 

HUDSON, MASS.—The Hudson, Bolton & Lancaster 
Electric Ry. Co. may be formed with a capital of $100,000 
to build a railway from Lancaster to Hudson, a distance 
of seven miles. The estimated cost is $200,000. Henry 
Tower, W. H. Moulton and Geo. A. Tripp are interested. 

MIDDLEBORO, MASS.—A franchise has been granted to 
the incorporators of the Middleboro & Lakeville St. Ry. 

SPRINGFIELD, MASS.—The Enfield & Longmeadow 
Electric Ry. Co. has been reorganized with a reported 
capital stock of $125,000 to build a line nine miles long, 
starting from connection with the Springfield St. Ry. 
at the state line, and proceeding through Thompsonville 
to Enfield, so that the southern terminus will be within 
three miles of the Windsor terminal of the Hartford, 
Conn., electric road. Contracts for its construction were 
to have been awarded this week. Work will be begun 
soon.—The Springfield Electric St. Ry. Co. is reported 
as making extensive additions. Pres., John Olmstead; 
Gen. Mer., A. E. Smith, Main St. 

WORCESTER, MASS.—Press reports state that a com- 
pany has been organized to build an electric railway from 
Worcester to Clinton. The stock has been practically all 
taken. The route will be from Worcester from Adams 
Square, through Lincoln to Old Boylston over the turn- 
pike. From that village the line will follow one of the 
roads just east of the Metropolitan reservoir to Clinton, 
a total distance of 12 miles. 

BRIDGEPORT, CONN.—It is reported that Frank E. 
Clark, Frank Miller, N. H. Heft and Geo. E. Somers are 
interested in obtaining a charter for a new electric rail- 
way. 

BRISTOL, CONN.—The Bristol & Plainville 
Ry. may be extended to Terryville. 

HARTFORD, CONN.—It is stated that a survey is in 
progress for an extension of the Hartford, Manchester & 
Rockville Tramway from Talcottville to Rockville via 
Vernon Center. 

MIDDLETOWN, CONN.—Press dispatches state that the 
Middletown St. Ry. Co. will extend its tracks to Port- 
land, Conn., a distance of 2% miles. Pres., I. A. Kelsey; 
Supt. E. W. Goss, 265 Main St. 


ROCKVILLE, CONN.—The Rockville & Ellington St. 
Ry. Co. is reported as making surveys for a proposed 
electric railway from Rockville to Talcottville. Mr. Bur- 
ritt is general manager. 

STAMFORD, CONN.—It is stated that the New York. 
New Haven & Hartford R. R. Co. has awarded contracts 
for the construction of the electric road between Stam- 
ford and Norwalk. H. Gore & Sons, of Boston, will con- 
struct the extension, and the General Electric Co., Sche- 
nectady, N. Y., will furnish the equipment. 


HAMBURG, N. Y.— The Buffalo, Orchard Heights & 
Hamburg Electric Ry. Co. has been organized to build 
an electric line from Buffalo to Hamburg; capital stock, 
$120,000; incorportors: M. W. Wheatley, New York city; 
A. W. Hickman, I. W. Allan, U. L. Upson, A. V. Brown, 
¥F. K. Wing, Buffalo; S. A. Abbott, uw. E. Hepp, O. L. 
Aga, H. A. Pierce, Armour; C. G. Briggs, Orchard Park, 
Nes 


Blectric 


BATAVIA, N. Y.—The Batavia St. Ry. Co. may build 
an electric railway to Horse-Shoe Lake. The line has 
already been surveyed. Ch. Engr., J. W. Holmes. 

DUNKIRK, N. Y.—An electric railway may be built to 
connect Dunkirk and Chattanooga. H. L. Kent and W. 
L. Minton are interested. 

NEW YORK, N. Y.—C. H. T. Collis, Comr. Pub. Wks., 
has notified the Metropolitan Traction Co. and all lines 
operating cars on First Ave., from 20th St. to 109th St., to 
raise their tracks in conformity with the new street levels, 
so that the paving of the avenue may be completed. 

ELIZABETH, N. J.—The Elizabeth ‘‘Herald”’ states 
that the work of rebuilding the BHlizabeth St. Ry. and 
changing its motive power from horse to electricity, will 
be begun at once, and pushed forward to completion. 
Pres., F. L. Heidritter; Supt., J. C. Husbands, foot of 
East Jersey St. 

NEWARK, N. J.—The Passaic & Newark Electric Ry. 
Co. has becn granted permission to extend its lines. 

PLAINFIELD, N. J.—The Plainfield Electric St. Ry. 
Co. is reported as contemplating extensions to be com- 
pleted by December, 1896. Supt., John H. Adelmann, 909 
West 4th St. 

STOCKTON, N. J.—The Camden & Suburban Ry. Co. 
has been granted permission to extend its lines. 

NEW CASTLE, PA.—The New Castle & Mahoning St. 
Ry. Co. was incorporated Aug. 4 to build an electric 
railway. Pres., De Witt Dilworth, 


DAYTON, O.—The county commissioners have granted 
a 30-year franchise to the Troy, Tippecanoe & Dayton 
Inter-Urban Electric Ry. Co. to operate an electric road 
over that portion of the Miami and Montgomery turnpike 
lying in Montgomery county and outside the corporate 
limits of Dayton. The company is to pay the county $20 
per mile per year for the first five years, and thereafter 
$50 per mile per year. Construction is to commence on 
or before Dec. 1, 1896, and be completed on or before 
July 1, 1897. 

MADISON, IND.—The Madison Light & St. Ry. Co. 
has been incorporated. The capital stock is $75,000, of 
which $72,800 is owned by John S. Ward, of Chicago. The 
directors of the new company are John S. Ward, John 
Sutherland, Lewis J. Highland, Charles Fifer and George 
Everrod. 

HARVARD, ILL.—Charles T. Yerkes, of Chicago, is 
said to be interested in a proposed electric railway tv 
connect this place with the Chicago, Milwaukee & St. 
Paul Ry. at Elkhorn, Wis. 

JOLIET, ILL.—A press dispatch states that the Joliet 
Ry. Co. has been reincorporated, and the capital stock 
placed at $300,000. The following officers have been 
elected: Jacob A. Henry, Joliet, Ill., Pres.; George F. 
Duncan, Portland, Me., Vice-Pres.; Henry P. Cox, Port- 
land, Me., Treas. The road will be extended and new cars 
put on several lines. 

WAUKESHA, WIS.—The Milwaukee & Waukesha Elec- 
tric Ry. Co. has received a franchise from Milwaukee 
and the officers are quoted as saying that the road will 
be built this summer. 

EAST ST. LOUIS, ILL.—Surveys have been made by 
L. L. Harper, Engr. East St. Louis & Belleville Rapid 
Transit Co., for an electric railway from Hast St. Louis 
to Belleville, about 14 miles.——The Belleville Electric 
R. R. Co. has petitioned the East St. Louis city council 
for a franchise to lay tracks on Missouri Ave., from 3d 
St. to the eastern city limits. This company also pro- 
poses to construct a line from Belleville to East St. Louis. 

TACOMA, WASH.—A franchise has been granted to 
Frank C. Ross for building and operating an electric 
street railway. 

SALEM, ORE.—An electric railway is proposed to con- 
nect this city, Fruitland, Macleay, Annisville, Stayton 
and Mehama. 

SAN DIEGO, CAL.—An ordinance has _ been passed 
granting a franchise to the San Diego Electric Ry. Co. to 
extend its lines. 

SANTA BARBARA, CAL.—The Consolidated Electric 
Co. has been granted the privilege of extending its lines. 


ELECTRIC LIGHT AND POWER. 


FAIRFIELD, ME.—The Waterville & Fairfield Electric 
Light & Power Co. is planning to build an addition of 20 
or 30 ft. to its power house and to install two or three 
Hercules water-wheels. 

CLAREMONT, N. H.—The Claremont Electric Light 
Co. has increased its capital from $12,000 to $20,000 and 
applied it to improving its plant. Storage batteries to 
augment the incandescent system have been introduced 
and the are light system will be increased. 

HOPKINTON, N. H.—A public meeting will be held 
Aug. 13 to consider supplying the village with electric 
lights. 

BROOKLYN, N. Y.—Bids are asked until Aug. 13 for 
furnishing and installing a complete electric incandes- 
cent light plant at the sewage purification works; se- 
curity, $1,250. Theo. B. Willis, Comr. Cy. Wks.; R. M. 
Whiting, Secy. 

KINGSTON, N. C.—This town will soon vote on the 
question of issuing bonds for an electric light plant. The 
proposition is reported to meet with general approval. 

BRYAN, O.—At a special election Aug. 1, the citizens 
voted 408 to 56 to issue bonds for an electric light plant. 

ST. CLAIRSVILLE, O.—At an election July 25 the 
question of issuing bonds for $5,000 to improve the electric 
light plant was voted on. 

SAULT STE. MARIE, MICH.—The Lake Superior Power 
Co. has been granted a franchise and proposes to build a 
canal 250 ft. wide and 20 to 30 ft. deep, to cost $2,000,000, 
and to erect suitable machinery to develop 40,000 HP. 
Calcium carbide works will be built and run by power 
transmitted by cable from the Canadian power station. 

KANKAKEE, ILL.—Bids are asked until Aug. 10 for 
supplying 100 2,000 c. p. are lamps for five years. Henry 
Reuter, Chn. Com. 

MINNEAPOLIS, MINN.—The county commissioners 
have decided to erect an electric lighting plant for the 
city hospital. 

PINE CITY, WASH.—A press report states that it is 
probable that this village will soon be lighted by elec- 
tricity. 

TACOMA, WASH.—It is reported that bids will soon be 
asked for another 2,000 lamp incandescent dynamo. 

SONORA, CAL.—T. H. Linn and Geo. Batten have 
petitioned for a 50-year franchise to construct and main- 
tain an electric power system along the public highways 
of Tuolumne county. 

GRAND FALLS, N. B.—C. Le B. Miles, of Andover, 
N. B., Rest. Engr. Grand Falls Water Power Co., writes 
us that he has made a survey and completed plans and 
profile for the proposed canal, noted in our issue of July 
16; nothing definite yet decided. 

TORONTO, ONT.—A permit has been granted to the 
Toronto Electric Light Co. to erect a large power house 
on the Esplanade, south of Scott St.; cost, $5,000. 


BRIDGES. 


RUTHERFORD, N. J.—The freeholders of Passaic and 
Bergen counties have awarded a contract for an iron 
bridge over the Passaic River at Union Ave., this city, 
to Dean & Westbrook, at $25,750. 

CONNELLSVILLE, PA.—A storm July 27 destroyed 
seven bridges between this place and Uniontown on the 
Connellsville & Fairmont branch of the Baltimore & 
Ohio R. R. 

PHILADELPHIA, PA.—Bids are asked until Aug. 12 
for repairs to bridges and for painting one bridge. Thos. 
M. Thompson, Dir. Pub. Wks. 

EASTON, PA.—Bids are asked until Aug. 14 for con- 
structing a highway bridge, as stated in our advertising 
columns. A. J. Cooper, Engr.; H. F. Trumbore, Clk. 

ROCKVILLE, MD.—The county commissioners have 
awarded the contract for a bridge 72 ft. long and 16 ft. 
wide over the Baltimore & Ohio tracks at Capitol View 
to the Charlestown Building Co., of Charlestown, W. Va., 
at $1,148, to be completed within 60 days. 

LIMA, O.—Bids are asked until Aug. 19, according to re- 
ports, for constructing a stone arch and abutments for 
three bridges, Phillip Walther, County Audr, 
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CINCINNATI, O.—Bids are asked until Aug. 15 for the 
construction of a wrought-iron truss bridge over Taylor’s 
Creek, on the Hines road, Green township, and until Aug. 
19 for the superstructure of bridge over Little Miami 
River and Big Dey Run at Indian Hill, Anderson town- 
ship.. Geo. C. Zimmermann, Clk. County Comrs. 

MINNEAPOLIS, MINN.—Bids are asked until Aug. 18 
for the construction and erection of the superstructure 
of the Seventh St. bridge over the tracks of the Minne- 
apolis & St. Louis and Great Northern railways; also 
until Aug. 11 for furnishing the iron and steel for the 
superstructure of the Nicollet Ave. bridge over Minne- 
haha Creek. Specifications on file at the office of F. W. 
Cappelen, Cy. Engr.; Chas. F. Haney, Cy. Clk. 

LITTLE ROCK, ARK.—-The only bids considered at. 
the opening of bids July 15 were those which provided for 
payments in county warrants at the rate of $25,000 a 
year, as stated in the advertisement in Engineering 
News, being as follows: Missouri Valley Bridge & Iron 
Works, of Leavenworth, Kan., and Pulaski Bridge Co.. 
Little Rock, plan A, $350,000; B, $375,000; C, $390,000; 
Groton Bridge & Mfg. Co., Groton, N. Y., $853,022, $372,- 
322, $398,400. Edwin Thacher, Ch. Engr., 83 Telephone 
Bldg., Detroit, Mich. There were 33 inquiries received 
in response to the advertisement. 

GREEN BAY, WIS.—Bids will soon be asked for con- 
structing a 180-ft. drawbridge; estimated cost, $10,000. 
BE. L. Shaw, Engr., Marietta; Jos. F. Rothe, Chn. Com. 

ELLENSBURG, WASH.—The county commissioners 
have awarded a contract to Geiger & Zabriskie, of Tacoma, 
for the construction of a 200-ft. single-span wood and 
steel bridge, with one 180-ft. approach, at this place. 

DALLAS, ORE.—At a meeting of the county court the 
clerk was authorized to advertise for bids for the com- 
pletion of the Rock Creek road, a distance of seven miles; 
and for the construction of a bridge across the Yam- 
hill River on the Lee Rowell road 

NEHALEM, ORE.—Bids are asked until Sept. 9 for 
constructing a yellow fir bridge, 220 ft. in length, with 
about 250 ft. of approaches. J. D. Edwards, County Clk. 

MERCED, CAL.—Bids are asked by the clerk of the 
supervisors until Aug. 24 for a bridge across Deadman’s 
Creek, about three miles southwest of Athlone. 

SANTA MONICA, CAL.—-Competitive plans are askea 
until Aug. 17 for the construction of a bridge across the 
canyon lying between Railroad Ave. and the grounds of 
the Arcadia Hotel, said bridge to be of concrete and 
iron, or iron or steel, the plans accepted by the board to 
be paid for at the price of $75, and shall become the prop- 
erty of the town of Santa Monica. Each plan must be 
accompanied by an estimte of the probable cost of the 
proposed bridge. C. S. Dales, Clk. 


BUILDINGS 


TAUNTON, MASS.—Bids are asked until August 27 for 
the interior finish, plumbing and gas piping for the U. S. 
post-office building in this city, as stated in our adver- 
tising columns. Wm. M. Aiken, Supervising Arch., Wash- 
ingtcn, D. C, 

NEW YORK, N. Y.—Plans have been filed for three 
brick flats, on St. Nicholas Ave. ,near 117th St., to cost 
$72,000; Chas. H. Dahlanser, 849 First Ave., owner; Ne- 
ville & Bagge, 217 West 125th St., architects.—Plans 
were filed July 28, for a 16-story brick and terra cotta 
office building, at Broadway and 26th St., cost, $1,500,000; 
Bruce Price, architect.——John B. Ireland, owner, 15 Fast 
47th St., has filed plans for a brick building, to cost $125,- 
000, at 570 and 572 West Broadway; Hill & Turner, 44 
Broadway, architects.——Plans were filed July 30, for eight 
5-story brick flats, to cost $180,000, on 7th Ave., between 
i46th and 147th Sts.; Burns & Regan, 292 Lenox Ave., 
owners.—Plans were filed July 31, for six 3-story brick 
dwellings, on 148th St., near Grand Boulevard; cost, $60,- 
000; James T, Fitzpatrick, 630 East 138th St., owner. 

BUFFALO, N. Y.—Bids are asked until Aug. 26, for the 
construction of a 17-room school building, on Seventh St, 
to cost about $50,000.. R. G. Parsons, Secy. Bd. Pub. Wks. 
——Lansing & Beierl have prepared plans for a 5-story 
brick, steel frame candy factory, to be built for Sibley & 
Holmwood, at 153 Swan St.; to cost about $40,000.—— 
H. L. A. Jaeckel has prepared plans for a 4-story brick 
tenement house to be built for E. B. Shearer, at the south- 
west corner of Franklin and Edward Sts.; cost, $30,000. 

MOHAWK, N. Y.—Bids are asked until Aug. 10, for 
furnishing material and labor and erecting an addition 
to the drill hall of the state armory building, I. G. Perry, 
Albany, State Arch.; Maj. Gen. Edw. A. McAlpin, Adj. 
Gen, 8. N. Y.; Brig. Gen. Fredk. C. McLewee, Insp. Gen., 
S. N. Y.; Brig. Gen. Benj. Flagler, Ch. of Ordnance, S. N. 
Y., Comrs. 

YONKERS, N. Y.—The Metropolitan Building Co. has 
engineers at work laying out lots near Waring Place, upon 
which it intends building at once 20 more new houses. 

_ PHILADELPHIA, PA.—Bids are asked until Aug. 12, 
for the erection of a powder magazine, two shell houses, 
three dwellings, one stable and five cisterns, at the U. S. 
magazine, Fort Mifflin, near this city. W. T. Sampson, 
Ch. of Bureau of Ordnance, Navy Dept., Washington, 

PITTSBURG, PA.—Henry Phipps, Jr., has been granted 
a permit for building a steel and iron store building, eight 
stories in height, at the corner of Penn Ave. and Cecil 
Alley. Estimated cost, $160,000. 

READING, PA.—Plans for the Masonic Temple to be 
erected on North Fifth St., have been modified so as to 
reduce the cost from $150,000 to $125,000. 

_ NORFOLK, VA.—Carpenter & Peebles, Archs., of Nor- 
folk, have prepared plans for a $500,000 hotel to be built 
at this place; construction will probably be commenced 
within 60 days; no general contract will be let. Sylvanus 
Stokes, of Baltimore, is interested. 

HALIFAX, N. C.—The county commissioners are build- 
ing a fireproof jail in which will be placed steel and iron 
cages and cells. 

ATLANTA, GA.—The Mutual Building Co. has petitioned 
the board of aldermen to beallowed to erect a 12-story build- 
ing extending over thesidewalksatthejunction of Peachtree 
and Broad Sts., which has been granted, and J. M. Hol- 
brook and J. C. Peck have presented like petitions for 
buildings at the intersection of Forsyth and Whitehal1 
and Peachtree and Pryor Sts., respectively. 

COLUMBUS, O.—Bids are asked until Aug. 14 for fur- 
nishing the materials and labor necessary for the en- 
largement of the chapel of the Ohio State University. 
Yost & Packard, Archs.; Alexis Cope, Secy. 

LANCASTER, O.—Bids are asked until Aug. 15 for 
tearing down the old city hall building, and for furnish- 
ing the materials and erecting a new city hall building ip 
this city. H. T. Mechling, Cy. Clk. 

TOLEDO, O.—Bacon & Huber, Archs., haye prepared 
plans for a new car barn, 100x150 ft., to adjoin the 
present structure on Canton Avenue, and it is reported 
that the contract will soon be let. 

INDIANAPOLIS, IND.—Work on the Stevenson building 
paso oo pacts se a week; it will be 12 stories in 
height and cost $750 000. according to local ers. Henr 
Ives Cabb, Arch., Chicago, sd oie use 


SOUTH BEND, IND.— Bids are asked’ until Sept. 7 
for the construction of a county jail in this city. John 
EP Fulmer, Peter H. Reeves, John N. Lederer, Bd. County 

omrs. 


DETROIT, MICH.—Bids are asked until Aug. 10 for 
furnishing the materials and labor necessary for erecting 
a new 12-room school house on McGraw Ave., and a 4- 
room addition to the Johnston school on: Waterloo St.: 
also for furnishing the materials, labor, machinery and 
appliances for a system of ventilating and steam heating 
apparatus for each. L. H. Chamberlin, Secy. 

CLINTON, IA.—The supervisor of Clinton county let 
the contract July 31 for the completion of the new court- 
house to C. A. Moses, of Chicago, at $57,000. 

WICHITA, KAN.—Press reports from this city state 
that the St. Louis & San Francisco Ry. will build new 
freight and passenger stations in this city. 

LIVINGSTON, MONT.—A press report states that all 
arrangements for the erection of a new city hall are com- 
plete and the work of construction will soon begin. Han- 
cock Bros., Archs., Fargo, N. Dak. 

ST. LOUIS, MO.—The following contracts have been 
awarded: For constructing a new building to replace 
engine house No. 7, Wm. Daman & Son, $8,996; painting 
pillars and other iron-work in new city hall, Flesh & 
Mook, $1,885: for structural iron-werk in new city hall. 
Koken Iron Works Co., $27,990. 

SAN JOSE, CAL.—An ordinance has been adopted by the 
common council calling an election for the immediate 
erection of a $75,000 high school building. 

SAN FRANCISCO, CAL.—Bids are asked until Sept. 1 
for the construction of a new roof on the new city hall. 
for wainscoting and paving in the rotunda and for fur- 
nishing 3,000 bbls. of Portland cement. A. Sutro, H. T. 
Creswell, W. Broderick, Bd. of Comrs., New City Hall; 
J. J. McCarthy, Secy. 

VISALIA, CAL.—Bids are asked until Sept. 9 for the 
construction of four modern steel cages and the erection 
of them in the county jail. Address the city clerk. 

GUAYMAS, MEX.—H. T. Richards has been awarded 
the contract for the erection of a new brick and stone 
custom house in this place. The plans include a sub- 
stantial stone wharf. Cost will be about $80,000.——Dr. 
P. Figueroa, Acting Governor of the state of Sonora, is 
arranging to erect a state penitentiary here. 


WATER-WORKS. 


MADISON, ME.—At a _ special meeting, July 50, the 
village corporation voted to purchase all property and 
rights of the Madison Water Co., for $80,000. 

BOSTON, MASS.—The contract for laying water-pipes, 
July 28, as advertised in Engineering News, has _ been 
awarded by the metropclitan water board, to Snyder & 
Williams, Dayton, O., at $42,582. The itemized bids will 
probably be published in our next issue. 

BRAINTREE, MASS.—At a special town meeting, July 
22, the subject of an additional water supply was dis- 
cussed. 

BILLERICA, MASS.—Percy M. Blake, of Hyde Park, 
has been engaged to investigate the subject of a water 
supply, noted last week. F. S. Clark, Chn. Comrs., North 
Billerica. 

LANIESBORO, MASS.—It is reported that a proposition 
to build works is being considered. K. Anthony, 
Adams, offers to construct a $20,000 hotel if a system is 
built. Estimated cost about $10,000. 

MARIEVILLE, R. I.—The question of extending the 
Pawtucket water mains to this place is under discussion. 

WESTERLY, R. I.—An injunction has been granted by 
the circuit court prohibiting this town from erecting 
water-works, for which the contracts were recently 
awarded. 

WESTERLY, R. I.—The Westerly Water-Works Co. is 
reported to have contracted with the New York Filter 
Co. for three new gravity filters to be placed at the pump- 
ing station near White Rock. 

NAUGATUCK ,CONN.—The water company has voted 
to build a new 12,000,000-gallon reservoir on Mulberry 
Hill; cost, from $20,000 to $22,000. Capitak of company 
will be increasel from $60,000 to $85,000, according to 
report. 

ROWAYTON, CONN.—The new water-works system has 
been commenced. John Cotter is interested. 

ALDEN, N. Y.—Bids are asked, according to report, 
for a new well or reservoir 10 ft. in diameter and suffi- 
ciently deep to insure water enough for fire protection. 
®. A. Millinan, Chas. Sanderson and Chas. Ellers are 
interested. 

CLAYTON, N. Y.—It is reported that plans for water- 
works have been approved by the state board of health, 
and a special public meetnig to decide whether thev shall 
be built will soon be held. H. W. Morse, Village Clk. 

DANSVILLE, N. Y.—Bids are asked until Aug. 21 for 
constructing works, as described in our advertising col- 
vumns. J. F. Witmer, Engr., Buffalo; Frank J. Blum, 
Secy. Comrs. 

LOCKPORT, N. Y.—The water commissioners will lay 
about 2,000 ft. of 6-in. pine; work wall be done by the 
board. C. H. Cornes, Cy. Engr. 

MIDDLETOWN, N. Y.—The taxpayers, by a vote of 286 
to 158, have refused to authorize the issuing of bonds 
to extend the water-works. 

MONTOUR FALLS, N. Y.—It is reported that a fran- 
chise for water-works and electric lights has been let to 
BE. A. Dunham & Co., of this place. KE. W. Hibbard, Clk. 

SOUTH GLENS FALLS. N. Y.—The Franklin Iron Co., 
of Troy, has been awarded the contract for the boilers 
for the new water-works. 

NEWARK, N. J.—The board of street and water com- 
missioners has decided to introduce watermeters in all 
factories. 

DUSHORB, PA.—A press report states that this borough 
is considering putting in a system of water-works. B. 
S. Collins, Borough Secy. 

ELKLAND, PA.—A vote will be taken Aug. 18 on the 
issuing of bonds for $10,000 for the purpose of building 
works. 

NEW CASTLE, PA.—The city council has voted to in- 
vite ten of the heaviest taxpayers to go over the figures 
and make a recommendation on the question of buying 
the water-works in this place now owned by a private 
company. 

PITTSBURG, PA.—The Chester Valley Water Co. hos 
been incorporated with capital stock of $3,000, to supply 
water to the district south and west of the Ohio and 
Allegheny rivers, outside the city of Pittsburg; Treas., 
Frank S. Brunt, Castle Shannon. 

FREEDOM, PA.—It is reported that plans and specifi- 
cations for complete sewerage and water-works systems 
have been accepted and that an election will be held next 
spring to yote on an issue of bonds for the construction, 


J. P. Leaf, Hngr., Rochester; E. J. Bischoffberger, Bor- 
ough Secy. 

HYATTSVILLE, MD.—W. S. Powell, of Annapolis Junc- 
tion, is reported to have applied for a permit from the 
town commissioners to lay water pipes in the streets to 
supply the town with water. , 

_ SAVANNAH, GA.—The water supply is reported to be 
inadequate for fire protection. 

STARKVILLE, MISS.—Water is said to have been 
struck at the depth of 1,080 ft., flowing at the rate of 30 — 
gallons a minute. 

CROWLEY, LA.—-The city authorities are said to have 
decided to erect water-works at once. An electric light 
plant is also talked of. 

_CLEVELAND, O.—The lowest bids for the construc- 
tion of the Lake tunnels received July 31, as advertised 
in Engineering News, were: Hast side tunnel—w. Je 
Gawrie, Cleveland, $524,190; tunnel extension and shafts— 
Chicago Star Construction & Dredging Co., Chicago, Il. 
Sore ee Complete bids will probably be published nexv 
week. 

COLUMBUS, O.—Bids are asked until Aug. 24 for the. 
construction of a 14 x 100-ft. steel stand-pipe, enclosed in 
a tower of brick and stone, with the foundations for the 
same; and for pipes, castings, hydrants, valves, ete. Ad- 
ress R. W. Bell, Steward, Ohio Institution for the Educa- 
len of the Blind; H. P. Crouse, Pres.; Frank Snyder, 

dngr. olsse 
_DELPHOS, O.—G. F. Almy, Secy., writes us that 56 
bids were received in answer to the water-works advyer- 
tisement published in Engineering News, the contract 
being awarded to the Shaw-Kendall Engineering Co., 
Toledo, at $62,600. R. H. Gamble, Engr., Lima, O. 

QUINCY, O.—Work has been begun on the water-works 
in this place. 

RIPLEY, O.—The following contracts have been awarded 
for constructing water-works: Addyston Pipe & Steel Co., 
Addyston, O., cast-iron pipe and specials, at $7,948; Wm. 
N. Air, Newport, Ky., pipe laying, $2,470; J. R. Poin- 
dexter, Cynthiana, Ky., building pump house, $1,066; 
Boyce & Heffron, Cincinnati, O., settling basins, $2,300; 
Ryan & Link, Reading, O., storage reservoir, $2,067; 
C, H. Barnes Co., Cincinnati, O., boiler and stack, $1,180; 
Hall Steam Pump Co., Allegheny, Pa., pump and air 
lift, $8,005. Hydrant and valve not decided on. Bonds 
were sold by council to Seasongood & Meyer, Cincinnati, 
O., for $23,828, being at a premium of $828. L. Vern 
Williams, Clk. Bd. 

WAUSEON, O.—Bids are asked until Aug. 12 for fur- 
nishing labor and material to sink as many artesian wells 
as may be required to furnish 500,000 gallons per day. 
Cc. E. Guilford, Secy. 

KENTLAND, IND.—This city expects to lay 4,000 or 
5,000 ft. of additional mains next year. Chas Franken- 
berger, Pres. Bd. J 

PENDLETON, IND.—A system of water-works to cost 
$30,000 is proposed. Dr. L. E. Alexander is interested, 

HOLLAND, MICH.—The following contracts were 
awarded July 25 for building the new water-works: For 
furnishing pipes—Lake Shore Foundry, Cleveland, O., 
$20.20 per ton delivered at Holland; for laying pipes— 
A. L. Holmes, Grand Rapids, 16 ects. per ft. Work will 
be commenced at once. 


CERRO GORDO, ILL.—The date for the opening of 
bids for the construction of water-works as advertised 
in Engineering News has been postponed. Chas. F. Stur- 
tevant, Consult. Engr., 320 South 3d St., St. Louis; E. 
A. Barnwell, Clk. 

GILMAN, ILL.—Bids are asked until Aug. 22 for con- 
structing works, as stated in our advertising columns. 
A. D, Thompson, Engr., Peoria.; Chas. Meyer, Chn. Com. 

GREENUP, ILL.—The village board has decided to 
issue bonds for $4,000 for water-works. A plant to cost 
£10,000 will be erected and an assessment will be levied 
for the balance. : 

POLO, ILL.—A tax has been levied to raise money to 
lay more mains next summer. L. F. Thomas, Chn. Com.; 
J. H. More, Cy. Engr. : 

LINDEN, WIS.—It is reported that a system of water- 
works will be built. 

NEENAH, WIS.—About two miles of extensions are 
projected. I. EH. Johnson, Supt. 

DUNLAP, IA.—Bids are asked until Aug. 20 for fur. 
nishing and laying about 2,000 ft. of 4-in. water main 
with fire hydrants and connections complete. H, Jen- 
nings, Mayor; I. L. Pease, Recdr. 

FAIRFIELD, IA.—The contract for digging a trench for 
2,700 ft. of new 12-in. water mains has been awarded to 
Jefferson Griffiths. The water committee of the city 
council has decided that the city can build the new dam 
cheaper than by contract. Estimated cost, $5,000. 

SHELDON, IA.—A second boiler is now under con- 
struction and there is talk of another pump next year. 
J. O. Gates, Supt. 

TOLEDO, IA.—The contract for building a 140,000-gal- 
lon reservoir has been awarded to Turbett & Vest at 

FOSSTON, MINN.—The water-works and electric light 
letting, advertised for Aug. 6, has been postponed until 
early next spring,owing to failure to sell bonds. Chas. F. 
Loweth, Engr., St. Paul. 

WELLS, MINN.—Bids are asked until Aug. 13 for fur- 
nishing and laying 2,500 ft. of 4-in. cast-iron pipe, and 
for a 16-in. x 16-ft. steam boiler. C. F. Loweth, Engr., 
St. Paul; A. O. Oleson, Village Recdr. 

PLATTSMOUTH, NEB.—The city council at its meet- 
ing, July 28, discussed the question of purchasing the 
gas and electric light plant and appointed a committee 
to investigate. 

FORT BENTON, MONT.—At a meeting of the town 
council it was decided to construct a reservoir or filter- 
ing well at the pumping station. 

ST. LOUIS, MO.—Contracts have been awarded as fol- 
lows: Laying water pipe, R. J. McDonald & Co., $9,410, 
and P..O’Donnell, $8,210; for furnishing 2,700 tons of 
water pipe, Howard-Harrison Iron Co., $53,028; for fur- 
nishing 75 tons special castings, Howard-Harrison Iron 
Co., $2,505; for furnishing 127 stop-valves, George J. 
Fritz Foundry & Machine Co., $2,625; for furnishing 100 
fre plies George J. Fritz Foundry & Machine Co., $1,- 
BOs : 

GOLDFIELD, COLO.—A press report states that @ 
proposition for a system of water-works has been received 
by the town council from J. E, Hurd, ¢ivil engineer, of 
that place, and will be acted upon at the next meeting of 
the board of trustees. C. HE. Dersell, Town Cilk. 

CASTLE ROCK, ORE.—According to a press report H. 
Orchard has been granted a 30-year franchise for the 
construction of water and sewer systems; source of water 
supply is a mountain stream about two miles distant; a 
reservoir will be puilt. 
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MYRTLE, ORE.—An electric light and water-works 
lant is proposed for this city; P. L. Nelson may be ad- 
dressed. © 

SPOKANE, WASH.—It is reported that the council is 
again agitating the subject of a new reservoir. 


ANAHEIM, CAL.—An election was held Aug. 1 to 
yote on an issue of $11,000 in bonds for extensions; the 
city expects to take up old riveted pipe and replace with 
cast-iron pipe, about 2'%4miles. Chas. S. Rogers, Cy. 
Engr.; M. Nebelung, Clk. : 

BOSTONIA, CAL.—J. Donald is reported to be build- 
ing a 60,000-gallon reservoir near this place to supply 
the town with water. 


NORTH ONTARIO, CAL.—The Mountain View Water 
Co. has been -incorporated, with a capital stock of $13,- 
_ 875, for the purpose of supplying water for domestic and 
irrigation purposes. Geo. B. Ford, Ontario; J. N. Huehn, 
North Ontario; A. Thompson and D. R. Clay, Clermont; 
J. T. Brady, Pomona. 


. 
J 

SANTA BARBARA, CAL.—AIl previous actions of the 
city council concerning water-works have been annullea 
_ and new plans and specifications have been prepared by 
J. K. Harrington, Cy. Engr. They contemplate a sea- 
water system with a pump with capacity of 300 gallons 
a minute; a 200,000-gallon reservoir and suitable con- 
nections for street sprinkling and fire protection. A pipe 
line costing $29,100, from the city tunnel, and a 1,000,000. 
gallon reservoir to cost $20,000 will be required for the 
city service. 
_  OSBURN, IDAHO.—Money is in hand for one mile ot 
- extensions of the water mains. W. B. Heyburn owns the 
. plant. 
| 


NORTH SYDNEY, N. S.—J. J. McInnis, of Port Morien, 
Cc. B., has the contract for constructing the works at this 
place; plant will cost about $50,000 and is to be com- 
pleted in December. J. N. Armstrong, Town Clk. 


DESESONTO, ONT.—The question of spending $58,000 
for a water-works system will be submitted to a popular 
vote. 

: VANCOUVER, B. C.—The city engineer has advised 
the city council to construct another water main from 

the reservoir to Westminster Ave., in order to regulate 

the pressure. The matter has been referred to the water 

~ committee. 

| IRRIGATION. 

] 

| 

. 


WICHITA FALLS, TEX.—Press reports announce that a 
$600,000 irrigation project is being agitated by Chas. D. 
Keyes, J. A. Kemp, Maj. W. W. Ford and others of this 
city, and that the money for the enterprise is to be fur- 
nished by T. C. Pudry, of St. Louis, Gen. Mgr. Missouri, 
Kansas & Texas Ry., representing John D. Rockefeller 
and other eastern capitalists. A stone dam will be built 
in the Wichita River about 35 miles southwest of this 
city, and a reservoir covering 40,000 acres will be made, 
from which 200,000 acres of land will be irrigated. It is 
stated that several contracts have already been awarded 
a it is believed that active work will begin within 90 

ays. 

PORTAGE LA PRAIRIE, MAN.—F. E. Simonds has 
work on hand which includes estimating the cost of build- 
ing and irrigation flume. 


NEW COMPANIES.—National Land & Irrigation Co., 
eeaeha, Neb.; $350,000; Edgar C. Salisbury, H. G. Can- 
ee, 

Polomas Canal Co., Polomas, Ariz.; $6,000; directors: 
KE. F. Snider, J. B. Martin, S. H. Grumbles, H. E. Fair- 
man and J. T. Snider. j 


SEWERAGE. 


DEERING, ME.—At the meeting of the council Aug. 
14 the question of sewage disposal into Back Bay will be 
considered; at present only one sewer from the city has 
its outlet into that bay. Elbridge Matthews, Chn. Com. 


RUTLAND, VT.—Surveys have been made by Sidney 
Smith, Cy. Engr., for 18,000 ft. of 12 to 6-in. pipe sewers, 
to be built by day labor. The contract for the Moon Brook 
sewer, for which bids were received June 12, as adver- 
tised in Engineering News, has not yet been awarded, 
although the sewer may be built this season. 


NEW BRITAIN, CONN.—The sewer commissioners have 
prepared plans and estimates for a trunk sewer to drain 
the southwestern section of the city; estimated cost,$300,- 
000; average depth, 13 ft.; work will include considerable 
rock excavation. 


ARVERNE, N. Y.—A meeting of the property owners 
was held last week to discuss the question of sewers and 
macadam roads and it was voted to issue $50,000 in bonds 
for this purpose. Wm. H. Amerman and Oscar Mussinan 
are interested. 


BROOKLYN, N. Y.—Bids are asked until Aug. 13 for 
constructing sewers; sureties, $1,750 and $8,500. Theo. 
B. Willis, Comr. Cy. Wks. 


BUFFALO, N. Y.—Bids are asked until Aug. 25 for 
constructing 15 to 10-in. tile sewers in three streets. R. G. 
Parsons, Secy. Dept. Pub. Wks. 


SANDY HILL, N. Y.—The plans for a system of sew- 
erage for this village (population about 4,000) has been 
prepared by John W. Burke, of New York city, and ap- 
proved by the state board of health, and will soon be 
submitted to the taxpayers to vote upon. The plans con- 
template over 20 miles of 24 to 6-in. sewers; estimated 
cost, $60,000. F. M. Van Wormer is a member of the 

- committee. 

_, TROY, N. Y.—The following bids were received July 
31 for a sewer in Mill St.: Robert J. Gleason, $21,400; 
Frank Cavanaugh, $22,889; Casey & Kavanaugh, $25,510; 

Martin Murray, $30,414; James H. Morrissey, $33,590. 


; 
: ELIZABETH, N. J.—Francis Collingwood has prepared 
j 


plans for the purification of the Elizabeth River and has 
submitted estimates to the city council for an intercepting 
sewer three miles long to tide water; size, 2 ft. 6 ins. x 
83 ft. 9 ins. to 66 ins.; pumping station half-mile from 
terminus; estimated cost, $112,000, and $5,000 a year for 
Maintenance of pumping station. 


MANOR STATION, PA.—The construction of sewers in 
the town of Manor will soon be commenced, according to 
reports. 


PHILADELPHIA, PA.—Thos. M. Thompson, Dir. Pub. 
Wks., awarded contracts July 29 for constructing about 
80 branch sewers, to cost about $75,000, the successful 
bidders being as follows:- William & J. B. McHugh, John 
Morrison, James J. Madden & Co., James H. Deehan, P. 
P. Stuart & Co., David McMahon, John McCann, L. A. 
Hubbs, Richard Bennis, Robert Higgins, David France, 
H. C. Eyre, R. B. McDaniels & Co., Joseph Perna & Co., 
Frank McCullough, Walter D. Stone, Michael O'Rourke, 
William Chambers, William Moss, Jones & Wallace, 
Richard P. Bennis, McCann & Wilkins, Patrick Monag- 
han, John D. Murphy, John Robinson, John Dotger, Dela- 
Plaine & West, John Kerrigan, Patrick Durkin, J, H, 
Loucheim and Donnelly & Scattergood, : 


SWARTHMORE, PA.—It is reported that $15,000 has 
been appropriated for sewers to tidewater, by a vote of 
59 to 16. . 

HAGERSTOWN, MD.—The town council has voted to 
issue $7,000 in bonds for two drains in the west side, one 
of which wil! be 1,680 ft. in length. 

DALTON, GA.—The city clerk writes us that the sewer 
proposition was defeated at the recent election. 

CLEVELAND, O.—Bids are asked until Aug. 12 for 
constructing sewers in two streets; D. E. Wright, 
Dir, Pub. Wks. A 

CLYDE, O.—It is reported that this place will have a 
sewage disposal farm of ten acres. 

NORWOOD, O.—Bids are asked until Aug. 10 for the 
purchase of $36,892 in village bonds to pay for sewers 
W. E. Wichgar, Clk., 217 Walnut St., Cincinnati. 

WARREN, O.—Bids are asked until Aug. 20 for con- 
structing about 1,700 ft. of 15 to 9-in. pipe sewer, average 
cut 8 to 11 ft. Homer C. White, Cy. Engr.; Albert E. 
Andrews, Cy. Clk. 

FRANKFORT, IND.—Bids will not be received Aug. 11 
for constructing lateral sewers, as noted July 28, the 


council having withdrawn the advertisement. James 
A. Price, Cy. Clk. 
HOLLAND, MICH.—A mass meeting was held last 


week to consider the construction of a sewer system, for 
which Alvord & Shields, of Chicago, have prepared plans, 
estimated cost, about $20,000. 


PANA, ILL.—The council has appropriated $8,000 for 
sewers. ] 
MILWAUKEE, WIS.—Contracts for sewers were 


awarded July 28 as follows: To J. S. O'Neill, at 9S cts. a 
lin. ft.; J. P. Ryan, pipe, $1.03; H. Hohensee, pipe, $1.07, 
J. C. I. Brand, pipe, $1.13; J. O’Donnell, brick, $2.25; 
pipe, $1.45; James Markey, $2.69. 

OAKLAND, CAL.—Two sewer contracts have been 
awarded to N. S. Douglass and one each to E. Cavanaugh 
and John Geary. 

SAUSALITO, CAL.—The trustees are considering an 
ordinance providing for an issue of bonds for a sewer 
system. 

TORONTO, ONT.—C. H. Rust, Deputy Cy. Engr., writes 
us thatthe matter of the construction of the proposed trunk 
sewer has been held over and it is quite probable that 
nothing will be done this year. 


GARBAGE DISPOSAL-STREET CLEANING. 


YORK, PA.—The city officials are reported to be inspect- 
ing the garbage crematories in other cities. 

WILMINGTON, DEL.—The contract for garbage col- 
lection for two years is reported to have been awarded 
to James B. Stidham.. 

INDIANAPOLIS, IND.—Local papers state that the 
city officials have secured information from cities in all 
parts of the country in regard to garbage contracts and 
hope to have the matter in shape in a few weeks for ac- 
tion in this city. 


STREETS AND ROADS 


RUTLAND, VT.—Sidney Smith, Cy. Engr., informs us 
that probably 100 ft. of retaining wall, which was washed 
out by spring freshets, may be replaced this season at 
the intake of the water-works. About 1,000 ft. of street 
macadam and 2,600 ft. of macadam sidewalks in parts 
are projected; may be done by day work. 

ARVERNE, N. Y.—There is talk of issuing $50,000 in 
bonds for macadamizing and sewering this village. 

BROOKLYN, N. Y.—Bids were received by. the shore 
road commission Aug. 5 for filling in portion of the 
wharf at the foot of 96th St. Edwin C. Swezey, Engr. in 
Charge, 3d Ave. and 39th St.; Elijah R. Kennedy, 
Pres.; Geo. Ingram, Secy. Comn. Plans for the shore 
drive have been in preparation for some time by Ol]m- 
sted, Olmsted & Eliot, landscape architects and _ engi- 
neers, and it is stated that the construction will soon be 
in progress. The road will be about three miles in 
length, of easy grade, by gentle windings from 47th St., 
in Bay Ridge, to the concourse at Fort Hamilton.— 
It is probable that Leonard St. will soon be paved with 
asphalt between Greenpoint Ave. and Broadway, at a 
cost of about $70,000. 

BUFFALO, N. Y.—Bids are asked until Aug. 25 for 
paving in Forest Ave. and John St. R. G. Parsons, Secy. 

LOCKPORT, N. Y.—Bids are asked until Aug. 17 for 
2,088 sq. yds. of brick paving in Locust St. Chas. H. 
Cornes, Cy. Engr. G : 

NEW YORK. N. Y.—Bids are asked until Aug. 12 for 
paving with asphalt and stone; 19 contracts. Chas. H. 
T. Collis, Comr. Pub. Wks.—The park commissioners 
are reported to have awarded the contract for the con- 
struction and improvement of the third section of River- 
side Park drive, from 120th St. to 129th St., to Bart 
Dunn, at $119,090, 

NEW YORK, N. Y.—Bids are asked by the park denart- 
ment until Aug. 17 for about 24.000 sq. yds. of asphalt 
pavement with concrete base and about 0,009 sq. yds. 
without concrete base. 

OSWEGO, N. Y.—Bids are asked until Aug. 17 for 
asphalt and brick paving, as stated in our advertising 
columns. E. A. Cooke, Clk. Dept. of Wks. 

PATCHOGUE, N. Y.—A public meeting was held last 
week to consider the question of improving the roads; 
committee has been appointed. 

BOUND BROOK, N. J.—Bids are asked until Aug.. 11 
for macadamizing 1,700 lin. ft. of Hamilton St. F. N. 
Voorhees, Clk. 

JERSEY CITY, N. J.—The street commiss‘oners have 
ordered the improving of eight streets, nearly all of 
which connect with the Hudson County boulevard. 

PHILADELPHIA, PA.—Bids are asked until Aug. 12 
for paving streets and other work. Thos. M. Thompson, 
Dir. Pub. Wks. 

WASHINGTON, D. C.—Bids are asked by the district 
commissioners until Aug. 15 for furnishing red paving 
brick, as stated in our advertising columns. 

CANTON, O.—A report from Youngstown, O., states 
that W. W. Young, Pres. Cy. Council; L. BE. Chapin, Cy. 
Engr., and others have been inspecting the brick pave- 
ments in that city. 

CLEVELAND, O.—Bids are asked until Aug. 26 for 
8,084 sq. yds. of asphalt paving in Giddings Ave., and 
9,20) sq. yds. in Murray Hill Ave. The bids recently re- 
ceived for this work ranged from $23,239 to $25,593 for 
the Giddings Ave. work, and $32,534 to $33,439 for the 
Murray Hill Ave. work. D. E. Wright, Dir. Pub. Wks. 

TOLEDO, 0O.—-Bids are asked until Aug. 31 for paving 
in two streets with brick, L. P. Harris, Cy. Clk. 


EVANSVILLE, IND.—Bids are asked until Aug. 8 for 
13,000 sq. yds. of brick paving, estimated to cost $10,- 
000. Aug. Pfaefflin, Cy. Engr. 


MARION, IND.—Contract for paving with brick Fourth 
St. and the Public Square was awarded to the Capitol 
Paving & Construction Co., of Indianapolis. 


EAST ST. LOUIS, ILL.—Bids are asked until Aug. 15 
for 23,600 sq. yds. of vitrified brick paving on 6G ins. con- 
crete foundation. L. L. Harper, Cy. Engr. 

THE DALLES, ORE.—A local paper states that County 
Surveyor Goit has returned from making a survey of the 
proposed free road leading from Dufur across Deschutes 
and on to the Cook county line. The heaviest expense 
will be the construction of a bridge across the river, but 
it is thought that the cost of the road and bridge will 
not be more than $3,500. 


STOCKTON, CAL.—The council is reported to have 
passed a resolution in faver of macadamizing Main St. 
Geo. A. Bidwell, Supt. of Streets. 


NELSON, B. C.—The Nelson ‘‘Tribune’’ states that 
John R. Patton, of Rossland, an experienced railway 
builder, has contracted to complete the first 10 miles of 
the Sanca-Shite Grouse wagon road in 30 days, at $950 
per mile. Mr. Patton began work July 22. The remain- 
ing 8 miles will be let and work commenced as soon as 
tke grade is established. 


MANUFACTURING PLANTS. 


BARTON LANDING, VT.—E. L. Chandler’s box and 
sounding-board factory was destroyed by fire July 24. 
The mill, machinery and stock are « total loss. The loss 
on the mill and contents is from $18,000 to $20,000. 


ATTLEBORO, MASS.—The Mossberg Mfg. Co. is asking; 
the citizens to subscribe $50,000 for building a new fac 
tory. 


ALBANY, N. Y.—P. J. McArdle, M. Freeman and Ed- 
ward White are interested in the erection of an ice plant 
to cost about $50,000. 


GLOVERSVILLH, N. Y.—It is stated that Jacob Adler 
& Co. will enlarge their glove factory by erecting a three- 
story addition, 32 x 24 ft. They will also erect a new brick 
boiler house. 

COHOES, N. Y.—Work has been begun on the addition 
which is to be built to the American Hosiery mill on 
Mohawk St. Charles MeCarthy, the proprietor, hs 
awarded the contract for the mason work to Stanton & 
Neary, at $10,500. The addition will be 22 x 122 ft., four 
stories high with an attic. On the southwest corner wilt 
be built a tower six stories high in the top of which is 
to be placed a large water tank. 

ROME, N. Y.—The Rome Mfg. Co. 1s erecting a factory 
260 x 70 ft., with a boiler house 40 x 60 ft.; cooking uten 
sils are to be made.——The Columbia Knitting Mill Co. 
is putting up a factory 124 x 54 ft., three stories high 

SYRACUSE, N. Y.—The Tourist Cycle Co.’s works was 
burned Aug. 3. Loss, $35,000, fully insured.——Thoe 
Barnes Cycle Co. has made arrangements for the bule 
ing of a new factory in Water St., just east of its present 
building. It will be five stories high. 

BEAVER FALLS, PA.—The McCool Tube Co,, of Beaver 
Falls, is tearing down part of the old cutlery works build- 
ings in order to make room for a building 100 x 200 ft., 
in which to manufacture seamless steel cycle tubing. 
Jach bench will be run by a separate 20-HP. electric 
motor. This company was recently organized and has 
applied for a charter; capital stock, $300,000; Wm. A. 
McCool, Harry W. Reeves, of Beaver Falls; A. S. Reeves 
and J. M. Kreamer, of Philadelphia, and Hunter Eckert, 
of Reading, Pa. 

BRADDOCK, PA.—On July 31, a recently erected boiler 
house at the Edgar Thomson Steel Works that cost $8,000 
was demolished by the gale. It was a brick building and 
was blown completely over. Three large smoke stacks 
were also blown over, causing probably $3,500 damage. 


LATROBE, PA.—Hamilton Bros., of Pittsburg, who 
have been looking for a site for their glass plant, which 
is now located at Pittsburg, are stated to have accepted 
the Piper farm, located % mile east of here. The works 
will consist of four large furnaces, each employing 100 
men, and several structural steel buildings, costing $4(),- 
000. The cost of the entire plant will be about $75,000. 


PHILADELPHIA, PA.—The main building of the ex- 
tensive phosphateand fertilizer worksof the Baugh & Sons 
Co. was destroyed by fire Aug. 4. Supt. Wells estimates 
the company’s loss at $200,000, which is partly covered 
by insurance. A large vat of grease boiling over into 
a fire started the fiames. — 

PHILADELPHIA, PA.—The plant of the Philadelphia 
Paving & Construction Co., manufacturers of asphaltum, 
was destroyed by fire Aug. 2; loss is about $12,000.—— 
The paint shop in the yards of the Cramp Ship & Engine 
Building Co. was destroyed by fire Aug. 1, with most of 
its contents, entailing a loss of about $40,000. The burned 
structure was of frame, 200 x 90 ft. 

WEREELING, W. VA.—The Principio Forge Co. is to 
double its capacity by the addition of more forge fires, 
and also a new 5,000 Ib. steam hammer. 

FLAT ROCK, N. C.—The Hart Knitting Mills Co. will 
double the capacity of its plant and put in Mayo automatic 
knitters. 

MEBANE, N. C.—A large cotton mill to cost over $100,- 
000 is to be built at this place at an early date. 

ATLANTA, GA.—The Whittier cotton mills located near 
this city will double its capacity by installing 10,000 more 
spindles. 

BARNESVILLE, GA.—An underwear factory to turn 
out 100 suits of underwear daily is to be built and 
equipped at this place; $10,000 was subscribed by the 
business men last week for that purpose. 

CHATTAHOOCHE, GA.—It is stated that the Whittier 
Cotton Mills contemplates doubling its plant. It has 10,- 
O00 spindles in operation now. 

CORDOVA, ALA.—It is stated that ground has been 
surveyed for a new cotton mill. The main building will 
be 828 x 128 ft., three stories high. In addition there will 
be an engine room, a boiler room, a ware room and a 
commissary—all of brick. 

CHATTANOOGA, TENN.—It is stated that the Chatta- 
nooga Foundry & Pipe Co. is to build a blast furnace 
in connection with its plant, to make its own iron. 


CENTRALIA, ILL.—The Centralia brewery and _ ice 
plant, two miles from the city, burned Aug. 1. Estimated 
value of plant, $20,000; insurance, $7,000. The plant was 
owned by St. Louis capitalists and under the management 
of J. Himple of that city. 

FRIAR’S POINT, MISS.—The Delta Veneer & Box Co.’s 
plant burned July 31. Loss, $100,000, partially insured. 
The plant was owned by the Chicago National Bank. 

ARGENTINE, KAN.—A press dispatch states that a 
party of Ohio capitalists has bought the plant of the Kansas 
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City Steel & Iron Works. The works will at once be en- 
larged and steel will be manufactured under a new pro- 
cess. 

TELLURIDE, COLO.—The Telluride Foundry & Ma- 
chine Co. expects to commence the construction of its 
main building within a few days; the molding room is 
now under construction. V. J. H. Schram, Mgr. 

SALINAS, CAL.—It is stated that Claus Spreckles may 
build a large beet sugar factory here. 


MINING. 


SHAMOKIN, PA.—The Royal Oak Co., Ltd., will erect 
a new 600-ton coal breaker, according to report. 

CISCO, CAL.—It is reported that Heath & Doolittle are 
developing their Lost Emigrant mine 16 miles southeast 
of this place. 

GRANITEVILLE, CAL.—Bids were asked until Aug. 
{ for driving a main tunnel, 5x 6% ft., on the Gaston 
Ridge or California mine, by power drills, 700 ft. Dana 
Harmon, Mgr. Shasta Mining Co. 

JACKSON, CAL.—It is reported that a 30-stamp mill 
is to be put in at the Union Consolidated mine. Capt. 
W. S. Davis and W. T. Matson, of San Francisco, are 
interested. 

SAN BERNARDINO, CAL.—A. G. Campbell will double 
the capacity of his stamp mill at the Boomerang mine and 
expects to spend $60,000 for machinery, according to re- 
ports. 

SONORA, CAL.—Supt. Neville is reported as to put in 
new hoisting machinery at the Alabama mine. 

TRAIL, B. C.—The Lillooet, Fraser River & Caribos 
Gold Fields, Ltd., has purchased the rights and title to 
the property of the Columbia & Western Ry. in this lo- 
cality amounting to one square mile. The price paid was 
$50,000. 


MISCELLANEOUS CONTRACTS. 


STONE CRUSHER.—Folsom, Nev.—It is reported prob- 
able that a second stone crusher will be put in at the 
new state plant. 

STEAM ROAD ROLLER.—Greenfield, Mass.—The se- 
lectmen are reported as considering the purchase of a 
steam road roller. 

SUBWAY.—Boston, Mass.—Bids are asked until Aug. 20 
for constructing Section 5 of the subway. A. Carson, Ch. 
Engr.; B. L. Beal, Secy. 

DREDGING.—Portland, Me.—Bids are asked until Aug. 
24 for dredging, as stated in our advertising columns. 
Lt.-Col. A. N. Vamrell, U. 8. Engrs. 

ICE MACHINE.—Columbus, O.—Bids are asked until 
Aug. 20 for an ice-making and cold storage apparatus. 
A. B. Richardson, Secy. State Hospital. 

SNAGBOAT.—Portland, Ore.—Bids are asked until] Aug. 
20 for constructing a snagboat, as stated in our advertising 
columns. Capt. W. L. Fisk, U. S. Engrs. 

WHARF.—San Pedro, Cal.—The Kerckhoff-Cuzner Mill & 
Lumber Co. has been granted an extension of time in 
which to complete its wharf, until Dec. 24, 1897. 

CEMENT AND SAND.—Portland, Me.—Bids are askea 
until Aug. 15 for cement and sand, as stated in our ad- 
vertising columns. Lt.-Col. A. N. Damrell, U. 8. Engrs. 

DREDGING, ETC.—Chicago, Ill.—Bids are asked until 
Aug. 24, for dredging and pier extension, as stated in 
our advertising columns. Maj. W. L. Marshall, U. S. 
Engrs. . 

TELEPHONE FRANCHISE.—Wilmington, Del.—The 
Delaware & Atlantic Telegraph & Telephone Co. has been 
granted a franchise to lay underground conduits in all 
parts of the city. 

WHARF.—Stockton, Cal.—An ordinance has been passed 
by the council providing for the construction of a wharf 
at least 100 ft. long on the south side of Stockton chan- 
nel. J. M. McCall, Cy. Clk. 

STREET SWEEPING MACHIN E.—San Diego, Cal.— 
Bids are asked until Aug. 13 for furnishing a street sweep- 
ing machine, as stated in our advertising columns. F. H. 
Dixon, Secy. Bd. Pub. Wks. 

LEVEE WORK.—Talluhah, La.—Bids are asked until 
Aug. 10 for the raising and enlargement of levees in 


Madison and Tensas parishes; 15 contracts. F. L. Max- 
well, Pres. 5th Dist. Levee Bd.; A. L. Lane, Secy. 
TUNNEL.—Beaver Meadow, Pa.—A tunnel through 


Spring Mountain to drain the Coxe collieries into the 
Quakaka Valley is reported as to be built; length, 1% 
miles. Eckley B. Coxe is the originator of the plan. 
RIVETED STEEL PIPH,—Redding, Cal.—Bids are asked 
until Aug. 27 for furnishing 4,800 ft. of 30-in. riveted 
steel pipe, as stated in our advertising columns. Geo. 
Kent Radford, Consult. Engr., 2312 Warring St., Berkeley, 


STONE WALL.—San Francisco, Cal.—Bids are asked 
until Aug. 27 for the construction of a stone wall along 
the southern boundary of Military Reservation at Pre- 
sidio. Lieut.-Col. J. C. G. Lee, Deputy Q. M. Genl., U. S. 
A., 86 New Montgomery St. 


CANAL AND BASIN ENLARGEMENT.—Kings Park, 
N. Y.—Alonzo E. Smith, of Islip, has been awarded two 
contracts aggregating $20,000, for enlarging the basin and 
widening the canal leading from the Nissequogue River 
to the store house on the hospital grounds. 


COAL CONVEYING PLANT.—Kings Park, N. Y.—C. W. 
Hunt & Co., of West New Brighton, Staten Island, have 
been awarded the contract at $12,041, for constructing a 
dock, trestle work, iron work bridge, steam engine and 
hoisting apparatus for handling coal at the state hospital. 


READING SUBWAY.—Philadelphia, Pa.—The awarding 
of contracts for constructing a portion of the Reading sub- 
way is noted in another column under Contract Prices. 
It has been decided to have the tunnel the length planned 
originally, about 2,800 ft., and new bids will be asked 
in a few days for this work. 

ROCK CRUSHER.—Vancouver, B. C.—The city engineer 
has been instructed by the board of works to ascertain 
terms for the purchase of a rock crusher and land for a 
site for the same. There is no money available to purchas2 
the property this year, but it is desired to know on what 
terms owners will be willing to sell. 

COAL CONVEYOR.—Schenectady, N. Y.—Bids are asked 
until Aug. 10 for furnishing a coal hoisting and conveying 
plant, as stated in our advertising columns. The Stanwix 
Engineering Co., Engrs.; Geo. T. Ingersoll, Supt. W. W. 

CRIBS.—Detroit, Mich.—The following bids were re- 
ceived July 31 for furnishing the material and labor for 
constructing and placing 7 cribs in Hay Lake Channel, 


ee Mary’s River, Mich., as advertised in Engineering 
News: 

Eslow & Munroe, Charlevoix, Mich.......... $5,622 
Beauvais & Coulter, Charlevoix, Mich............ 6,416 
McGurdy* Bros, Duluth, -Mimmn)oiiaci cus patina ye clenniete sual Oraenes 
C. E. Mitchell & Co., Ludington, Mich............ 6,804 
Jn Ver Gearing Detroit, Michi, qu ganas parents 
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CONTRACT PRICES. 


RHADING SUBWAY.—Philadelphia, Pa.—The bids for 
the construction of temporary tracks in connection with 
the abolishment of grade-crossings on the line of Pennsyl- 
vania Ave. and Noble St. (Reading Subway), as advertised 
in Engineering News, were published July 30. The follow- 
ing ten contracts have since been awarded: EH. D. Smith 
& Co., Philadelphia, contract No. 13, blocks T, R, I and K, 
at $79,744; No. 14, excavation of core, construction of 
bridges, etc., at $742,028; No. 23, retaining walls and re- 
construction of buildings, blocks F and O, at $78,364; No. 
28, block Q, at $15,547; P. H. Flynn & Co., 211 South 
9th St., Philadelphia, contracts No. 12, blocks U, V and 
S, at $212,602; No. 17; retaining walls and_ buildings, 
blocks B and K, at $101,027; No. 19, blocks C and L, at 
$131,570; No. 21, blocks D and M. at $110,561; No. 22, 
retaining walls and reconstructing buildings, blocks E and 
N, at $84,780; No. 24, retaining walls, etc., in blocks P, 
G and H, at $142,852; time for completion of each of the 
ten contracts kas been changed to 18 months. The de- 
tailed bids for contracts 13 and 14 were as follows: 


street railway drips, 2, $7. J. Connelly & Son, Cleve: 
land, bid $9,299; P. E. Lehman, $10,732; Teigter & 
Gabler, $9,189; Munger & Co., $9,531; D. A. Onkst, $9,9: 
Bruno Ritta, $10,020. : : 

BRICK PAVING.—Lowell, Mass.—The contract for 2,009 
sq. yds. of brick paving on the Moody St. bridge has been 
awarded to the Boston Paving Co., at $2.10 a sq. yd. for 
metropolitan brick; Staple Bros., Lowell, bid $2.25, 5 
the Davis Co., Philadelphia, $2.80. e 

BRICK PAVING.—Fort Dodge, Ia.—J. W. Campbell, of 
Des Moines, is reported to have been awarded a $40,000 
brick paving contract in this citv. at $1.22 a sq. vd. for 
Fort Dodge brick; said to be the first paving to be done in 
town. vee 

ASPHALT PAVING.—New York, N. Y.—The following 
bids were opened July 29 for asphalting 126th St., from 
Second to Fourth Ave.: California Asphalt Co., $3.09 a sq. 
vd. and 70 cts. for the curb; Sicilian Asphalt Paving Go. 
$2.88 and 65 cts.; Barber Asphalt Paving Co., $2.95 and 8 
cts.; Warren-Scharf Asphalt Paving Co.. $2.52 and (i5 et 
For two asphalt strips, 4 ft. wide, along various streets 


Bids for Contract No. 


18, Reading Subway, Philadelphia, Pa. 


c=! . 1 a 
¥ aE 2a I ad gG ogG So 
Sod Bree ee ear ca. i is! gos 95 
Bui gig E88 24 .co 33 Fee oaau 
” 682 She ges auf peu €2. goo ooeem 
Quantities. gre BN ARs 2h ape moments aB3 Boh ‘ 
‘da udd fae S23 &83 68 sue gam 
som “Sa Ban Sto See eog ace sug 
BXCaAVaAtiON ena eke seat Blac cole canes 25,700 cu. yds. $1.40 $0.5 0) St 40 $1 40 a 93 $0:60 Fs 04 ot 2b 
Rubble masonry, above neat line.. 5.300 ‘ * 6.50 6.00 5.00 5.20 56.9 5.75 . 485 5Atam 
Rock-faced coursed ashlar masonry. 1,800 ‘‘ ‘“ 10.50 8.62 9.00 10.50 8.97 8.60 8.70 7.90 
Rubble masonry, below neat lne.... 2,300 “ ‘ 6.25 6.00 4.75 5.20 5.60 5.00 3.65 5.22 " 
Brick masonry, fete neta eee eees PA Re AS 11.50 9.00 9.50 10.50 8.50 8.50 9.80 8.00 — 
Coping SLOP OMS.) cee steisiaislale occ cts 950 lin. ft.. 1.00 2.25 1.60 1.50 1.75, 1.25 3.45 1.55 c 
Foundation platform .-10,000 ft. B.M. 80.00 25.00 30.00 35.00 30.00 25.00 30.00 35.00 
Pilesmenene aaNet 2,500 lin. ft.. “BD .20 26 50 .09 60 15 35 
Concrete sic. teeaenee ce tees eee 100 cu. yds. 6.00 6.50 4.00 5.50 6.50 5.50 6.65 7.50 
Temporary wooden railing ....... 500 lin. ft.. .O5 -10 ob: -50 -20 L2 65 .30— 
Ralling Non saaenwt ignite). «o 2 0es 100, a 2.25 2.00 144 203 2.00 160 2138 “6pm 
Railing Now = opGeien<98e » oes eat LOO ae 2.00 1.75 (1.85 176  J75)) 1 6Gssee eG cre 
Railing NOG ners ccorsie. 'saiouesene a 1.10 1.05 1.04 1.07 a ae -95 1.24 90 — 
Newel Post No. 4 2 iS oS 9 TO eS 2 each.... 8.00 7.50 8.00 7.70 8.00 9.15 9.85 9.20 — 
Newel: post. NOwory coir ei lacie nekeais Di eee: 6.00 5.50 7.00 5.50 6.00 4.35 4.85 4,30 — 
Newel post No. 60.11: > sis «1 2 ses | 5,00 4.25 4.00. 4:18) 5 B00) eee 20 ee 
Additional steel work ... 2,000 Ibs..... 05 -04 04 0B, -03 0BY, 038% 047 
Hrenchy drains We measmer rept « ocles 2,200 lin. ft. . .20 2 15 50 45 25 0 TS 
4-in. cast-iron pipe weepers, ...... 540 “ “ -60 7 .08 .50 .5O aay 30 “40 
Terra cotta pipe,6 or 8 ins. diameter 200 “* “ -20 50 -50 -85 -50 45 4 ist 
12 or 15 ins. diameter............ 100“ « 145 £60 100 On eto 35-00" |: eae 
Manhole with cover............... 2each.... 35.00 25.00 25.00 35.00 50.00 25.00 28.00 30.00 — 
Yollowupine timibertekc aries vee. tee 3,000 ft.B.M. 35.00 27.00 30.00 87.00 40.00 80.00 32.00 35.00 
Hemlocis lumber. keene cneelen kee 3,500) «4 1“ 25.00 22.00 80.00 27.50 30.00 22.00 18.00 25.00 
Repaving with granite blocks .... 1,000 sy. yds. 4.00 -50 2.50 A5x4 -5O0 1.15 2.70 50 
Repaving sidewalks with brick..... BOO ote eS 2.00 1.00 15 5%) .35 -45 ‘90 "5 : 
ee $113,345 $90,499 $96,947$102,103 $90,922 $79,743 $86,599 $95,010 — 
Time veer tees es cece ee etter eee tte sete 12 mos. 30 mos. 12 mos. 9 mos. 8 mos. 24 mos. 8 mos. 6 mos, — 
Bids for Contract No. 14, Reading Subway, Philadelphia, Pa. : 
Ryan 
Mason, Ps P.H.Flynn & Kel- 
Hoge E. D. McManus, & Co., ley, 1126 7 
Quantities. & Co. Smith & 1480S. Penn 2115S. 9th No. 40th — 
Frank- Co.,Phil- Sq., Phil- St., Phil- St.,Phil- _ 
i : fort,Ky. adelphia. adelphia. adelphia. adelphia 
WXCaVALLON Meee ei Tene cere 530,000 cu. yds. $0.68 $0.59 $1.30 $0.57 $0.70 
Rubble masonry, above neat line .... DESO amas 5.73 Bulo 6.50 6.00 5.47 
Rock-faced coursed ashlar mas.,do. dc SOOT 9.00 8.60 11.50 8.62 10.00 
R.f. or r.p. c’rsed ash. mas, bdg piers i GO ORS Ste 12.00 15.00 21.00 20.00 13.00 
Rubble masonry, below neat line..... 2400s se est 5.75 5.00 6.50 6.00 5.22 
CONCRETE) 15 vole aaiss Go ets ao heiscleiore 200 ie 6.00 5.50 6.00 6.50 7.00 
Coping, 10 5630 ine sane. seen 1,800 lin. ft.. 2.00 1.25 @ 1.50 2.25 1.55. 
RMoundation ) platform tencwisiee «acer 5,000 ft.B.M. 35.00 25.00 35.00 25.00 35.00) 4 
PAL OSes tease visto ar eitee chins eat. Masia 1,000 lin. ft.. 313) .60 -50 -20 oo 
For bridges at Broad, 15th, &c., in place complete.... 307,866 298,000 379,112 304,278 297,400 
Additional steel work ............... 10,000 Ibs... .. 06 OBI, 08% -0: .04 
Railing No. 1 400 lin. ft.. 2.64 2.30 3.08 3.00 2.25 
Railing No. ‘ BOY FS 2.64 2.30 2.50 2.60 2.35 
Railing No. QUIS ee 1.84 1.60 2.03 2.25, 1.65 
Railing No. CAO oid ctah en i 1.84 1.60 2.08 2.00 1.55 
Railing No. GOO MSs 1.61 1.40 1.76 1.75 1.35 — 
Railing No. 6 SOURS ae 1.00 -95 1.07 1.05 -90 
Special railing for Broad St. bridge.. DOS sss 22.80 22.00 35.00 75.00 19.00 
Neweluposts NO were ciitiecc. stage 8 each 14.00 11.95 11.00 11.00 12.00 — 
Newélapost INoie2 aaiaetersieretere 6-2 <carexeuses Si 13575. 11.55 16.50 16.00 11.60 
NewelisnostnOuscmeniocnetrcinet. wie cence Secs 16.00 11.55 9.35 9.50 10,25 
Newel postuiNGuptremieemenisise:s noite kts (Jugs 11.00 9.15. 7.70 7.50 9.20 
Newel) post. NGO cities ets wreracc iota Le Ve 6.00 4.35 5.50 5.50 4.30- 
Newel:spostaiNo. Gismnincts oi: selale co vest Ae ot ei. 4.00 PT (5) 4.12 4.25 2.75 
Temporary wooden railing ......... 700 lin. ft.. 2dO “12 .5O 10 30 
Additional granite block repaving.... 1,000 sq. yds. 1.75 1.15 a yg) 1.50 2.45 
Granite block paving in depressed y’d 12,000 “ “ 3.50 2.60 2 2530) 2.95 
Additional granite block paving...... HOO Sets 4.25 2.90 3.25 2715 3.85 
Resetting tor Old wurh! = oes. sce ee 100 lin. ft.. .30 -20 -20 -20 -25 
6-in. curved granite curb ......... LOD TEL Ye 2.25 1.45 1.55 1.28 1.45 
GainieeraniteyvCurp eile ne. cies. ares YOO 1.35 1.05 1.10 938 1.05 
S-i0l, -SrANILeRCULD waa. cei a <a eae LOO: Has 1.50 1.45 1.55 1.30 1.40 
8-in. curved granite curb ......... PIS 2.50 1.60 1.80 1.50 1.60 
6-in. bluestone curb, 24 ins. deep.... 2.6002. ME 1.10 1.10 1.10 -60 1.00 
Granite crossing stones ............. aC Ge fame are? 1.25 1.00 1.20 45 1.00 
Additional asphalt on 6 ins. concrete 200 sq. yds. 2.60 3.00 3.30 2.00 2.€0 
Repaving brick sidewalks ......... Brean 6 1.00 45 ays) 1.00 «90 
Brickmsidewallc: ssiesinaiere cies: ental DOU Ke 1.00 95 1.25 1.00 1.00 — 
Granolithie sidewalks .............. DOW ES 2.80 2.70 2.50 1.75 2.00 | 
Repaving flag sidewalks .......... PAS OTE bt 2.60 45 230) 275; -80 
Bituminous concrete .............. Das aii idy 38.00 30.00 40.00 9.00 35.00 — 
Sheet asphalt binder and surface... HORE sane 2.85 175 2.00 1.50 2.25° 9 
Granolithic wearing surface ....... Or Las 2.50 1.50 175 1.50 1.60 
Mlagso panning ceric ascticscles 0s see Pisgah aA 2.50 2.40 2.50 1.75 2.25 4 
Con. & brk conduit,12 ins. wide, earth 1,650 lin. ft.. 3.00 1.80 4.15 neds 2.47 
{MLDS eswaGe wei OCKM as lesen «st Sycliete OO Re tan 2.00 1.90 2.60 2.00 1:91 3 
Thins yO ereANEM mittiare.< <4 sure GOneee oe 2.00 1.90 2.95 2.00 2.47 
TANS Mawid ey AET OCHS eit. .<. 0,6 ssi0'ee sie 60075" 2.5) 2.00 2.95 2.00 1.93 3 
French drains, 18 x 18 ins ......... 200i as 25 -25 -50 10 Ayia 
4-in.. ;CaSt-lTrOn “WECDETS) 5 02 eee LOO ese 125 +25 -50 -70 .40 
Circular, brick sewer, 2 ft. diameter. . Aa rors 6.00 2.25 6.20 2.00 4.253 
6 or 8-in. diam. T. C. pipe, not in con. 10s ora .5O 45 -85 -50 bos 
12 or 15 ins. diam. T. C. pipe in con. TS ee 1.50 1.85 2.30 1.25 1.50 — 
12 or 15 ins.diam.T.C. pipe,not in con. 100s ess 1.00 So 1.95 90 L104 
INO 2 Sm Som LELLOUSEctapol ofcyiaie! oot 5 each 95.00 100.00 95.00 70.00 96.00 — 
NOP 2a OCP PUBIGES Meteettier sy 0 Tots. eocreug iS aE 85.00 95.00 85.00 60.00 87.00 
NOES Bir e ee DRC CS paisa eirisiic visi eretetens A Onesi4 5 80.00 90.00 80.00 50.00 81.00 | 
Iyfeveer eed thes (Sy ual Curis Ais eee Bite“ 45.00 85.00 65.00 35.00 50.00 — 
ANSE Ue SA ts ae ee RRR MC i ea ee | $813,615 $742,028 = $1,235,456 = $775,952 $803,368 
Baa ae Ty ok 30 mos. 24 mos. 24 mos, 30 mos. 24 mos. 


SEWERS.—Dayton, O.—The contract for a sewer in 
Wayne Ave. and Anderson St. has been awarded to W. N. 
Carlisle, Port Huron, Mich., at $8,200, the price being 
reported as follows: 386-in. brick, 2-ring, 1,810 ft., $1.85 
per ft.; 30-in. brick, 2-ring, 2,434 ft., $1.57; 24-in. D. 
strength, 90 ft., $1; 12-in. pipe, 970 ft., 27 cts.; catch- 
basins, 44, $10; manholes, 12, $16; stone, 10 perch, $3.25; 


for bicycles, the bids are reported as follows: Sicilian As: 
phalt Paving Co., $2.28 and $2.16; Barber Aspha!t Pay- 
ing Co., $2.25; California Asphalt Co., $2.15 and $2.31. — 

CURBING AND STREET WORK.—Milwaukee, Wis.— 
Local papers state that contracts for curbing (lowest bids 
ever received) have been awarded as follows: A. Kellner, 
33 cts, per lin, ft.; Arthur Froemming, 32% cts.; John 
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ilce, 33% cts.; C. Edson, 32.49 cts.; J. H. Donahue, 33 
. Seven contracts were awarded for pavéng alleys with 
cobblestones in various wards, the prices ranging from 
ets. to 42 cts. a sq. yd.; J. H. Kearney will turnish 
000 worth of crushed stone for repairs of First Ward 
eets, at $1.08 a cu. yd.; John Morgan, $1,000 worth of 
gravel for the Sixth Ward at 65 cts.; T. R. Wiesemann, 
slag for repairs in four south side wards at from 46 to 
66 cts., and C. Beck, slag for the Fourteenth Ward at 
f4 cts. a cu. yd. 

_ BRIDGE.—New Bedford, Mass.—Wm. F. Williams, Cy. 
ngr., has sent us the following statement of the bias 
received July 15 for building that portion of the New Bed- 
ford & Fairhaven Bridge way and approaches, between 
the harbor commissioners’ line, near the west shore of 
Pope’s Island, and the west line of Main St., Fairhaven, 
2,825 lin. ft., as noted in Engineering News of July 9; 
Wm. Sanders, Chn. County Comrs.; cost of items for 
double-tracking electric railway are omitted in table and 
also all the totals except the lowest total of each bidder 
for completed structure on engineer’s plans; where more 
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Sprague & Co., Watertown, $2.30; both contracts awarded 
to H. A. George. For manhole sets, about 70: Waltham 
Iron Foundry Co., $7 per set (awarded contract); Me- 
chanics’ Iron Foundry, $7.22. The system of sewers for 
East Watertown will be built by the town, and no con- 
tract labor will be employed. Work was begun July 26. 

ORDNANCE SUPPLIES.—Washington, D, C.—The fol- 
lowing bids were opened at the war department Aug. 3, 
according to press reports: 

For 10-in. disappearing gun carriages—American Hoist 
& Derrick Co., St. Paul, ten or more at $11,800 each; 
Weimar Machine Works, Lebanon, Pa., 30, more or less, 
$17,250 each; Bethlehem Iron Co., five, at $16,800 each, 
or ten or more at $16,400 each; Robert Poole’s Son & Co., 
of Baltimore, 30, at $13,748 each; Cramp & Sons, Phila- 
delphia, 30, at $17,000 each; John H. Dialogue, Camden, 
N. J., five, at $20,800 each; Kilby Mfg. Co., Cleveland, 0., 
six, at $17,500 each; Morgan Engineering Co., Alliance, 
O., one for $18,500, or six for $17,180 each; Pond Machine 
Tool Co., Plainfield, N. J., one for $24,147, ten for $169,- 
470, and 20 for $330,940, if over 20, at $16,500 per car- 
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Completing mortars—Bethlehem Iron Co., 20 complete, 
$12,250 each; over 20, at $12,000 each. 

Rapid-fire guns—American Ordnance Co., 6-pdr., Driggs- 
Schroeder type, $1,565 each; Thomas F. Lane, 6-pdr., 
with mounts, Maxim types, $1,795 each. 

Bids for deck-piercing shell were submitted by the Car- 
penter Steel Co., the Sterling Steel Co., and the Midvale 
Steel Co., and ranged from $162 and $141 for the 800-lb. 
shell to $208, and $175 each for the 1,000-lb. projectile. 
The same firms submitted proposals for furnishing armor- 
piercing shot. i 

The bids for $1,000,000 worth of steel gun forgings, for 
use in manufacturing two 8-in., 50 6-in., 35 5-in., and 20) 
4-in. breech-loading rifles opened at the navy department 
Aug. 3 were as follows: Bethlehem Iron Co., 4, 5 and 6-in. 
forgings, 26% cts.; 8-in. forgings, 23.7 cts.; Midvale Steel 
Co., 4 and 5-in. forgings, 27 cts.; 6-in. forgings, 26 cts., 
8-in. forgings, 23.9 cts. Secretary Herbert has intimated 
that he would not pay over 24 cts. for naval guns, this 
being the price allowed the army in the fortification act. 


LEVEE WORK.—New Orleans, La.—James Hingle, Jr., 


t one method of doing work is given the estimated riage; Southwark Foundry & Machine Co., of Philadel- Home Place, has been awarded 13 contracts for levee 
quantitites are repeated: phia, one for $12,660, all above ten at $11,500 each; Niles work, at 11 and 11.3 cts. a cu. yd. 
BIDS FOR CONSTRUCTING 2,825 FT. OF THE NEW BEDFORD & FAIRHAVEN BRIDGE, NEW BEDFORD, MASS., JULY 15, 1896. 
Wrought New Edge Youngs- Berlin 
Beattie Boston Groton Iron Jersey Moor Steward town Iron King J. W. 

Quantities. & Bridge Bridge Bridge Steel& Bridge & Mc- E. W. Bridge Bridge Bridge Bishop& C.H. 

Wilcox. Co. oO. Co. Iron Co, Co. Dermott. Everson. Co. Co. Co. Co. Sears. 
Retaining walls: Excavation....... 1,000 cu. yds. $0.59 $0.70 $0.40 $1.50 $1.48 $1.10 $1.00 $1.00 $1.00 $1.95 $1.50 $0.80 $0.65 
OT ES WEE 3S alc Be DERE RC eee ZOD: ‘eg -59 1.00 60 40 OL 1.10 50 1.00 1.00 -50 1.50 1.00 95 
Coursed masonry, above grade....2,260 “ “ 11.80 15.00 10.00 9.75 9.77 12.00 12.00 11.00 10.50 11.70 15.00 19.00 14.65 
Un-coursed masonry, above gr.....2,26)0 “* * 9.44 10.00 7.00 7.75 8.49 8.50 7.00 8.00 9.00 11.00 2.50 10.00 13.65 
Coursed masonry, below gr........2,G00 ‘* “ 10.62 15.00 12.00 9.50 10.80 12.00 9.00 11.00 11.50 11.70 14.00 19.00 15.95 
Un-coursed masonry, below gr.....2,600 ‘* * 9.44 9.00 9.00 7.50 9.52 9.00 7.50 8.50 9.75 11.50 12.50 10.00 14.95 
Rubble masonry, below gr.........2,600 ‘ “ 8.26 9.00 9.00 6.75 7.21 7.50 5.50 7.00 8.00 7.20 9.50 5.50 15.95 
Portland cement concrete......... LOG); otp-'69 8.26 7.50 7.00 6.00 6.48 7.50 7.50 6.75 7.00 6.90 9.00 8.00 2.60 
Rosendale cement eoncrete........1,000 “ “ 7.08 6.00 6.00 6.00 5.40 6.50 6.00 6.00 5.50 6.00 8.00 5.00 11.60 
Rubble mas. f’ndations, Port. cem.1,000 “‘ “ 9.44 9.00 9.50 7.75 6.43 8.25 5.50 7.50 8.75 7.50 10.00 5.50 14.95 
Rubble mas. f’ndations, Ros. cem..1,000 ‘* “ 8.26 8.00 8.00 6.50 5.40 7.50 4.50 7.00 8.00 7.25 9.50 4.50 14.35 
PE OBEMIIIR pe POL PM. kbas «sted dercie'. ae ni ole ererels, cielo e 35.40 60.00 50.00 30.00 40.87 5A.00 42.00 50.00 35.00 40.00 40.00 45.00 65.00 
MESON. Aig c'e'c cis sede oPe@ieccrccras 8,600 cu. ft... 1.18 .90 1.10 .75 .82 1.50 1.10 135 1.30 90 1.50 1.25 1.70 
MOOT A TEIETALCEY / so) oer ain aia teucte, orsiere,o\e: © 3) (OU siaserare J 5.90 6.25 4.25 3.25 4.33 4.40 5.00 4.00 7.00 6.00 7.50 5.00 6.00 
mellow, pine timber: 265.620. 02 .e 80M. ft.. 35.40 55.00 30.00 35.00 41.00 35.00 30.00 30.00 30.00 35.00 35.00 40,00 85.00 
SEE URAL Eo Oe i ntele 0c tiae cule om 3,000 lin. ft.. 2.36 2.00 2.00 1.50 2.00 2.20 2.10 2.00 1.25 1.50 1.75 1.50 1.75 
Piers and abutmts: Crsd mas. Plan A2,324 cu. yds. 21.24 28.00: 16.75 11.00 11.00 19.00 18.00 18.50 12.75 15.90 18.00 22.50 18.00 
Coursed masonry, Plan B......... tos. Sap te 18.88 28.00 17.00 11.00 11.00 19.00 17.00 18.00 12.75 15.00 19,00 20.00 15.95 
Concrete fndatn., Port.cem.,Plan B 670 “ ‘ 9.44 7.50 8.00 6.00 6.70 9.00 7.00 7.50 7.00 7.50 9.00 10.00 12.80 
Concrete fndatn, Ros. cem., Plan B.1,000 “* ‘“ 7.08 6.00 6.00 6.00 5.70 8.00 5.00 6.50 6.00 7.00 8.00 6.00 11.80 
Piles driven and cut off........... 804 piles... 8.26 6.25 4.25 4.50 4.80 4.50 5.50 4.00 8.00 6.00 8.00 5.00 6.00 
Sheet piling and wale timbers.... 80M. ft... 41.30 60.00 50.00 380.00 40.00 55.00 36.00 50.00 35.00 40.00 40.00 45.00 65.00 
Yellow pine timber in place....... TSOP Aree ss 35.00 55.00 30.00: 35.00 40.00 35.00 30.00 30.00 30.00 35.00 85.00 5 85.00 
PADDED Biers rain laletel ates. leletslalvie nidlw tyomya 400 cu. yds. 2.36 3.00 2.00 2.50 1.75 3.50 2.00 3.00 3.00 2.50 2.00 5.50 
-Coping and bridge seats... .. -4,500 cu. ft.. 1.18 1.00 1.10 1.00 Ay Hf 1.50 BB) 1.30 1.30 1.15 1.40 1.70 
RUE MME Gnipto isla ie wis Gils luo Sieve wes 800 cu. yds. AEST i 6 1.00 .60 -50 -51 1.10 oO .5O0 .50 50 1.50 .95 
Roadways, walks, etc.: filling..... Se,H00 iff .59 -T0 55 .30 48 55 200: .40 .55 -60 55 .65 
Trinidad asph. on 6 ins. concrete. .9,575 sq. yds. 3.00 210 2.55 2.40 2.40 2.75 2.75 2.40 2.85 2.50 2.40 2.40 
YACHCATION | tolcciatitotapleniod ics sis cet sis OSTO ee ies -82 2.00 1.30 «75 1.30 1.40 1.40 1.25 1.10 .88 75 .85 
Granite block on 6 ins. concrete...9,575 ‘‘ ‘ 3.25 2.25 2.89 i 2.90 3.50 2.75 3.25 3.10 2.35 2.20 2.30 
PPP EIULCC CULT OLIL IE ale te ais, ¢/ aisivl'e slqielsioveie se ,800 lin. ft. -70 1.05 .70 5 81 75 .50 .60 1.00 50 ot .95 
EO AM RUEAAT DIDO! evc.cio(ops ae nlahisle ey. s Low ae -60 1.15 9 205 a3) -55 .70 -50 50 75 60 60 
15-in. <: SMe ate Grttevata Poses dlbvals.3 ae Stee ce -89 1.50 1.00 45 48 .50 1.00 .5O Py (3) 1.50 75 75 
12-in. Pets a iatekn wiaiata stelerere:o 4S in -70 1.15 -65 3d 34 55 -90 .50 .60 90 -65 .65 
Sia ee Ce eee not Gente 482 5 Sn? AT -90 51 -20 22 f°) HO 40 40 60 .60 -60 
6-in. og MO enor hee aeRO RD IE Ee er et AT .90 AS 18 16 -45 4h .30 23D .50 48 48 
Brickieatch sbasinis. <6 c).ic526< cieiees 16 each 83.08 100.00 45.00 30.00 25.00 35.00 50.00 25.00 25.00 70.00 60.00 55.00 60.00 
ESTA Man mNRATIIIOLGN: 5 cts lnm: « cfeielsieuscare «a-0\'si< A perreletsie 60.00 50.00 45.00 40.00 70.00 35.00 65.00 25.00 50.00 35.00 19.00 40.00 19.00 
Trin. asph. on concrete, sidewalks.3,820 sq. yds. 3.00 3.00 2.40 2.06 - 2.00 2.25 2.50 2.00 2.15 2.00 2.00 2.50 2.00 
Cement concrete, sidewalks .......3,820 ‘ ‘‘ 1.18 2.00 2.00 1.80 2.50 2.25 2.25 2.00 1.60 75 1.50 1.30 1.50 
Tar-concrete sidewalks .......... 3: S20K res -70 2.00 1.25 65 82 1.10 1.45 -80 1.50 -70 55 1.00 .60 

Superstructure: 9 plate-girder deck spans, wood f b ‘ 
floor, erected, painted, etc............+..+-+- 74,930 66,600 74,250 62,500 71.300 64,000 58,845 58,208 54,500 66,896 61,466 66,622 62,080 
Same; with Trin. asphs ficor, ete... .. 00. cc. esses 120,360 91,593 106,412 93,500 93.820 85,000 83,460 80,100 85,000 94,315 90,931 91,593 91,840 
Removal present bridge east of Pope’s Island.... Nena Ser it ‘ ep 1,000 1,000 1,000 6,000 4.000 oe 2,000 4.500 
EDEN Ear iat caters (ole are (ole.c/aleyminia: Siar: tnevacn 84 ayeieusie $241,712 $265,066 $229,083 $180,336 $207,985 $232,402 $197,400 $206,604 $208,870 $220,588 $249,857 $223,319 $280,348 


CEDAR BLOCK PAVING.—Grand Forks, N. Dak.—F. 
A. Brown, Cy. Audr., writes us that the following bids 
were received July 24 for about two miles of cedar, block 
paving, press reports stating that the contract has been 
awarded to P. McDonald, of Duluth, Minn.: 


Cedar Granite 

Bidder. blocks, curb, 

Coe fi Be Othe ain 

P. McDonald, Duluth, Minn............. $0.92 $0.90 
moe D. Saug, Duluth, Minn. ......5.6. 1.03 .88 
James Dinnie, Grand Forks, N. Dak .... 1.02 .90 
J. M. Carroll, Grand Forks, N. Dak. ... 1.13 -90 
Geo. E. Osgood, Fargo, N. Dak. ........ 1.13. .95 


SEWER.—Jersey City, N. J.—The following bids were 
received for constructing a sewer in Baldwin Ave. and 
other streets, as noted in Engineering News: 


Tool Works, Hamilton, O., six at $15,975 each; and each 
additional carriage at $15,175 each. 

Motor carriages—American Hoist & Derrick Co., 20 or 
more, at $5,618 per carriage; Weimar Machine Works, all 
of the carriages, but not less than ten, at $8,500 per car- 
riage; the Dixon Mfg. Co., Scranton, Pa., ten spring re- 
turn carriages at $8,950 each; Robert Poole’s Son & Co., 
56 or more spring return carriages, at $5,396 each; West 
Point Foundry Co., Cold Spring, N. Y., 20 or less spring 
return carriages, at $7,300 each; Morgan Engineering Co., 
one carriage for $8,150, or 12 for $6,980 each; Walker 
Mfg. Co., Cleveland, O., 56, more or less, at $8,250 per 
carriage; Niles Tool Works, ten for $7,575 each, and ad- 
ditional carriages at $7,175 each; Kilby Mfg. Co., six 
12-in. carriages at $7,850 each; Southwark Foundry & 
Machine Co., one for $6,450, and all above ten for $5,750 


SEWER MATERIALS.—Watertown, Mass.—The com- 
mittee on sewers for the east end of Watertown is re- 
ported to have received the following bids July 26: For 
15,400 ft. of 16 to 18-in. sewer pipe, Berry & Ferguson 
_ Co., Boston, 62% discount; David W. Lewis, Hyde Park, 
62%%; Fiske, Holmes & Co., Boston, 63%; Waldo Bros., 
‘Boston, 634%4%; M. B. Page, Peabody, 64144%; Portland 
Stoneware Co., Boston, 65%; George B. Teele, Water- 
town, 65%; Kennedy, King & Co., 72%; 73% if inspected 
at the factory. For hard-burned sewer brick, 250,000, the 
-bids wereasfollows: Perry Bros., Cambridge, $8.50 per 1,000; 
W. H. Peveer & Co., Watertown, $8 and $8.50 (awarded 
contract). For 700 bbls. Rosendale cement: H. A. George, 
$1.07 per bbl.; Berry & Ferguson, $1.09; Chester, Sprague 
& Co., $1.15; for 200 bbls. Portland cement: H. A, George, 
Watertown, $2.07; Berry & Ferguson, $2,28; Chester, 


Bids for Constructing Sewer, Jersey City, N. J. 
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thee vitrified pipe sewer, per lin. ft............., 51.50 $1.50 $1.09 $1.35 $1.50 $1.04 $1.80 $1.23 $0.01 $3.00 $1.90 
: -in. F tee 1. 2.50 1.12 1.50 1.75 1.16 1.90 1.23 3.00 2.00 1.90 
24-in. brick oval sewer, per lin, ft. 2. 2.35 2.40 2.95 2.50 1.76 2.40 2.18 1.00 3.00 2.50 
34-in. circular sewer, per lin, ft., upland......... 3.20 3.35 3.16 3.50 2.50 2.26 2.70 3.02 8.00 2.70 3.00 
34-in. circular sewer, per lin. ft., on piles......... 2.80 3.60 3.20 3.40 2.50 2.26 2.80 38.02 .50 4.60 3.90 
Rock excavation, per cu. yd. ..... ares ats: avepetoheter aaa 2.90 2.00 2.00 2.25 2.00 5.00 3.40 2.25 5.00 .01 2.50 
Beate: PORVCUS VAs Mitel ciiceiteaccemiecs ease neiens OL, $4200) 1:00) 5.5008 O18 5/00) 61.00, 507 <0L «01 . .05 
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PATAT Sg DOLAM SLU s cveleis swielslneitis eice'sbinals elee sme a 15.00 15.00 20.00 25.00 14.00 15.00 20.00 25.00 .10 20.00 20.00 
Sheathing and lumber in bottom (cradles), per M.ft. 10.00 13.50 20.00 25.00 10.00 15.00.01 17.00 _.10 _ .01 12.00 
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Iron spikes, per Ib. ........ pale iste. ae Sous Neh o/b: ele: 838 ejefe.« (Oc.en Opn 05 0a OS OnMEROD? «.057. 02° 01) </03') 4-01 
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each; Pond Machine Tool Co., five for $41,244, or 20 for 
$151,780; Builders’ Iron Foundry, Providence, R. I., 50 
or more at $6,136 each, less than 20 at $6,819 each. 


Forgings for 10,12 and 16-in. guns—Bethlehem Iron Co., 
18 sets for 10-in. guns, at 23.6 cts. per 1b.; for 12-in., 
23.9 cts. per lb., and for 16-in., 24 cts. per lb.; Midvale 
Steel Co., 18 sets, for 10-in., 23.85 cts. per 1b.; 18 sets 
for 12-in., 22.65 cts. per lb., and one set for 16-in., at 
30 cts. per 4b. 


Mortar forgings—Bethlehem Iron Co., 60, more or less, 
for 12-in., 23% cts. per lb.; Midvale Steel Co., 60 sets, 
at 29.3 cts. per Ib. 


Finishing and assembling 12-in. mortars—Builders’ 


Iron Foundry, Providence, R. I., 30 or more, $3,759 each; 
less than 20, at $3,875 each. 


EXTENDING WATER TUNNEL:—Ontario, Cal.—Arthur 
S. Hobby, Jr., Engr., Rose Block, Ontario, writes us that 
the bids received July 18 for extending the Bodenhamer 
tunnel have been rejected and the work is being done 
under the direction of the engineer at a much less cost 
than the lowest bid, the 3% x 214 x 6 ft. tunnel costing 
only $3.65 under present management; bids were as 
follows; all lumber for timbering to be furnished by the 
water company: Hall & Anderson, Monrovia, Cal., main 
tunnel to be retimbered, 20 ft. $4 a lin. ft.; main tunnel, 
4% x 3% ft., extended, 50 ft., $6.40 a lin. ft.; lateral driits, 
314 x 21% x 6 ft., 420 ft., $6.25 a lin. ft.; shaft, 4 x 4 ft., 
60 ft., $7 a lin. ft.; total, $3,445. Carmichael & McGil- 
lard, Pasadena, $10, $8.50, $6.75, $6.25 and $3,735, re- 
spectively. 

CHANNEL EXCAVATION.—Vicksburg, Miss. — Bids 
were opened July 25 by Maj. J. H. Willard, U. 8S. Engr., 
for 150,000 cu. yds. of excavation in the Yazoo River 
eanal. A. P. Martin, of Louisiana, was the lowest bidder 
at 19% cts. Work is to begin as soon as the contract is 
awarded and must be completed by Dec. 25. 

BRICK PAVING AND GRADING.—Des Moines, Ia.— 
The following bids were received for the paving of West 
Eighth St. and the grading ot i8th St., from University 
Ave. to Forest Ave. For paving: A. P. Herrick, $1.45 a 
sq. yd.; J. L. Black, $1.43.9; J. A. Bryan, $1.37; W. A. 
Youngerman, $1.40; H. V. King, $1.48; for the grading: 
Herrick, 15.9 cts. per yd.; John A. Jones, 22% cts.; J. 
A. Black, 15.9 cts.; William Jubb, 183g cts.; and H. V. 
King, 12% cts. @ 


INDUSTRIAL NOTES. 


THE SYRACUSE BELTING CO., Syracuse, N. Y., has 
made an assignment; liabilities, $16,000. 

THE MERRIMACK WHEEL & GEAR CO., Amesbury, 
Mass., has had its plant closed by order of the mortgagee; 
liabilities, about $60,000; assets, $30,000. 

THE CARNEGIE STEEL CoO., Pittsburg, Pa., is stated 
to have put in blast furnace D at Braddock, Pa. This 
will give employment to 150 men who have been unem- 
ployed several months. 

THE PORTLAND DOOR, SASH & BLIND CO., Port- 
land, Me., will soon begin the manufacture of fireproof 
elevator and partition doors to be made of asbestos. The 
concern will employ between 40 and 50 men. 

MR. JAMES H. LANCASTER, 169 and 171 Broadway, 
New York city, informs us that he has received from Kern 
Bros. Packing Co., Portland, Ore., an order for three 
1%4-yd. grapples for the excavation of 300,000 yds. of 
earth. 

THE EAST CHICAGO IRON & STEEL CO., of Ham- 
mond, Ind., made an assignment in the county court July 
29 to David L. Evans. Parkhurst & Wilkinson, whose 
failure was noted last week, were interested in the con- 
cern. 


THE AMERICAN HOIST & DERRICK CO., of St. Paul, 
submitted the lowest bid Aug. 3 for 10-in, disappearing 
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sun carriages, at $11,800 each for ten or more, and will 
probably be awarded the contract by the War Depart- 
ment. The company bid $5,618 each for 20 or more motor 
carriages and may receive this contract also. 


THE STAR FILE WORKS, Buffalo, N. Y., has changed 
hands and is now a stock company of which the following 
are the officers: Pres., Thos. B. Cloyes; Vice-Pres., Victor 
Hill; Secy., Ulysses J. Rogers; Treas., F. Cloyes. The 
company will continue to manufacture files and will also 
build bicycles. The factory is located on Adams St. 


THE CARBOLINEUM WOOD-PRESERVING CO., of 
Nashville, Tenn., has opened an office at 21 Cliff St., New 
York, to which customers from the eastern and middle 
states are invited to send their orders direct. The mana- 
ger of the company, Mr. C. S. McKinney, is now in per- 
sonal charge of the New York otfice. The company re- 
ports an increasing demand for its Carbolineum Avenarius. 


THE LUX & TALBOTT STONE CO., Logansport, Ind., 
has just completed the building of side tracks into its 
quarries in Logansport, Cass county, Ind., and is about 
prepared to deliver a superior quality of steel blue mag- 
nesia lime stone for building purposes. The company has 
erected a crushing plant with a capacity of 200 cu. yds. 
per day, for furnishing crushed rock for concrete or pav- 
ing. 

THE AMERICAN AIR POWER CO., Rome, N. Y., has 
delivered three Hardie air-motors to the Third Ave. R. R. 
Co., of New York, and is building trial air-motor for the 
Manhattan Elevated Ry. The company was incorporated 
a few months ago with a capital stock of $1,250,000, and 
has offices at 160 Broadway, New York; Pres., E. A. Wil- 
lard; Vice-Pres., Edward Comstock; Treas., Henry Mar- 
quand; Secy., Samuel Lee; Gen. Mgr., Henry D. Cook; 
Engr., EH. E. Pettee. Allen C. Washington, Pres. Iron 
Steamboat Co., and Arthur W. Soper, Pres. Safety Car 
Heating & Lighting Co., are among the stockholders. 

THE BROWN HOISTING & CONVEYING MACHINE 
CO., of Cleveland, Ohio, General Eastern office. Have- 
meyer Bldg., New York, has just received an order from 
Fried. Krupp at Essen, Germany, for a complete hoisting 
and conveying plant for his blast furnace at Rheinhausen 
This plant consists of three standard Brown overhead 
bridge tramways, to be operated by electricity, each ma- 
chine having independent winding drums and electric 
motors. The Brown Hoisting & Conveying Machine Co. 
is to furnish all the working parts, including the sheaves. 
engines, motors, hoisting and conveying machines, etc.: 
in fact, everything put the bridges proper, which will be 
built in Germany, the Brown Co, sending a man abroad 
for that purpose. There will be three Elwell-Parker mo- 
tors used of about 60 HP. each. The entire plant is to be 
in operation by the early part of 1897. 

THE GENERAL ELECTRIC CO., Schenectady, N. Y., 
has the order for installing electricity in the coal mines 
of Ellsworth, Morris & Co., Hartford, O. The system to 
be employed is the three-phase system of the General 
Electric Co., and the plant will consist of cne 135-HP. 
electric generator and eight coal cutters of the new in- 
duction motor chain type. These will be placed in two 
mines at Trail Run and Hartford, O., distant from each 
other 2% miles. The power house will be located cen- 
trally and the current will be carried for nearly two 
miles, over aerial wires, which will be run through drill 
holes into the entries of the mines and be carried to the 
various points where the cutters are employed. Induction 
motor cutters were adopted in place of direct current 
motor cutters for the reason that compared with the latter 
the former is lighter in make, possesses many characteris- 
tics rendering the method of applying power to the cutter 
superior, decreases the amount of copper required to equip 
the mine, has no commutator or brushes, has no starting 
rheostat and does not spark. The’ Hutson Coal Co., own- 
ing and operating coal mines at Deerfield, Portage Co., O., 
has also adopted electrical apparatus for cutting its coal. 
The plant consists of one 100-HP. three-phase generator 
and one 6-ft. coal cutter. The particular mine in which 
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the cutter is working has just been opened. The entry is 
driven in only a few hundred feet and there is only room 
at present for one cutting machine. 


NEW COMPANIES.—Reliance Engineering Co., Aurora, 
Ill.; to manufacture engines and ice machines; $250,000; 
on Alexander, Willis Hoyt, J.-J. McLallen, and Henry 

laker. 

American Clay Mfg. Co., Pittsburg, Pa., $1,000; Treas., 
Charles P. Hill. 

Cicero Telephone Co., Austin, Ill.; $10,000; R. H. Trail, 
W. O. Cline, Louis Nissen. 

Globe Chuck Co., Alexandria, Va.; $100,000; Albert Ste- 
phans,* John A. Schneider. 

Buhl Steel Co., Sharon, Pa.; $300,000; J. H. Buhl, K. 8. 
Fruit, T. J. Foraker, John Carley. 

Portland Elevator Co., Portland, Me.; $50,000; John W. 
Loud, Geo. P. Westcott, Chas. Percy. 

Inter-State Equipment Co., New York, N. Y.; $5,000; 
John H. Sprall, F. W. Spier, H. L. Sprague. 

Electrical Tool Co., New York city; $100,000; Stanley 
Cunningham, Abraham M. Johnston, L. A. Smith. 

Patton Mfg. Co., Columbus, O.; to manufacture castings, 
$50,000; A. G. Patton, W. E. Joseph, N. B. Abbott. 

Buhl Steel Co., Sharon, Mercer county, Pa.; $30,000; 
Riek eBubl wt. Ds Buble s.S.. Pruit, LT. J. Harkersand 
John Carley. 

Moffatt Bearing Co., Council Bluffs, Ia.; to manufacture 
and sell a ball roller bearing; $3,000,000; A. B. Hunt, B. 
Silloway, and Goerge F. Wright. 

La Campania Aceite Mascotta de Los Estados Unidos 
de Norte America, Los Angeles, Cal.; to develop oil terri- 
tory; $200,000; commencing with $500; H. L. Williams, 
L. A. Grant, K. H. Wade, E. L. Doheney, all of Los 
Angeles. 

Philipsburg & Clearfield Telephone & Telegraph Co., 
Philipsburg, Pa.; $1,000, all paid in; Treas., Thomas J. 
Lee, Philipsburg, Pa. 

Globe Electric Heating Co., Camden, N. J.; $100,000, 
commencing with $1,200; J. C. Haywood, Geo. B. Fraley, 
Amos B. Paulson. 

Coronet Steel Co., Hoboken, N. J.; $500,000, commenc- 
ing with $5,000; H. Richard Payne, New York city; Wm. 
R. Hinsdale, Orange, N. J.; Edward C. Sicardi, Brooklyn, 
NGENG 


Reading Schale Brick Co., Reading, Pa.; $75,000; com- 
mencing with $7,500; Treas., Wm. W. Seitzinger, 711 
North 5th St., Reading, Pa. 

M. Kollman & Co., San Francisco, Cal.; to manufacture 
electrical devices; $100,000; A. Iverson, M. Greenblatt, R. 
Capelli. 

Carr Trolley Head Co., Bath, Me., to purchase, own 
and control patents, and patent rights useful in operating 
electric railways; $10,000, commencing with $200; W. H. 
Carr, C. R. Donnell. 

New Hammondsport Wire Co., Hammondsport, N. Y.; 
$50,000; Edwin C. Cook, Bath; Benj. W. Wallington, 
Corning, N. Y.; Wm. H. Doty, of Yonkers, N. Y. 

Knight Asbestos Mfg. Co., Newark, N. J.; $15,000, all 
paid in; Edward M. Knight, New York city; Thomas J. 
Regan, Wm. M. Clarke, Newark, N. J. 

Acetylene Gas Apparatus Co., New York city; $100,000; 
commencing with $100; Ernest Hopkinson, D. N. Maxon, 
Brooklyn, N. Y.; David A. Davis, New York city. 

Anti-Chill Core Compound Co., Peoria, Ill.; to manu- 
facture castings; $2,500; Geo. M. Spangler, Charles E. 
Anderson, and Wm. P. Roberts. 

The Durbrow & Hearne Mfg. Co., New York city; to 
manufacture machines and machinery; $25,000; Victor H. 
Schneider, of New York city; and W. E. Eatkins and 
John W. Leech, of Brooklyn. 

Sussex Bicycle Co., Poughkeepsie, N. Y.; to manufac- 
ture bicycles; $5,000; Albert H. Gleason, C. H. Broas and 
Charles A. Stewart, of New York city. 

American Falls Water Power Co., Milwaukee, Wis.; 
$200,000; to purchase and sell land, develop water power 
for navigation, manufacturing, mining, etc.; E. D. Rigby, 
J. E. Clayton and James M. Dunn. 
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Carbon Rheostat & Electrical Mfg. Co., Chicago, Ill; 

$10,000; Sidney Stein, Henry R. Platt, Frank Crowe. 
United Traction Co., Pittsburg, Pa.; $15,000; to com- 

mence with $1,500; Treas., John W. Taylor, Pittsburg. 

Plunger Blevator Co., ‘Lowell, Mass.; $28,000; M. P. 
Higgins, G. I. Alden, J. W. Higgins and W. F. Cole. 

Stevenson Wrench Co., Elkton, Md.; $10,000; George Ww. 
Cosden, James Mallen, Charles H. Squier, John S. Simcoe. 

Alcade Oil & Mineral Association, Los Angeles, Cal. ; 
J. F. Hall, W. H. Gilbert, G. W. Hack, all of Los Angeles. 

Abbott & Hoyle Railway Supply Co., Atlanta, Ga.;_ 
$10,000; Frank J. Hoyle, Chas. A. Abbott, E. M. Roberts, 

Adams County Telephone Co., Gettysburg, Pa.; $10,- 
000; commencing with $1,000; Treas., George E. Stock 
Gettysburg. : cae 

Poplar River Improvement Co., Duluth, Minn.; $50,000; 
to improve Poplar River, in. Cook county, from its head 
waters to Lake Superior, especially with a view of im- q 
proving navigation and logging; J. H. Younker, J. FP, 
Dufur, A. W. Sanborn, A. Brace and A. H. Dufur, all of — 
Ashland, Wis. P 

Warsaw Drainage & Sewer Co., Warsaw, Ind.; $10,000; 
- p. Kutz, J. A. Frank, L. E. Harter, J. F. Beyer,@R. 
. Long. 

Atlantic Mining & Smelting Co., New York, N. Y.; 
$10,000; Charles F,. Phillips, Charles Roblee, Daniel Re 
inendricks, of Brooklyn, N. Y. a 

British Columbia Smelting & Refining Co., Jersey City, 
N. J.; $2,500,000; to commence with $1,000; Geo. am 
Mark, Stanley Gifford, New York; Edwin §. Maturin, 
Jersey City. = 

Columbia Motor Mfg. Co., Trenton, N. J.; $10,000; to 
commence with $1,000; John B. Powell, Philadelphia: 
Wm. Wallace, Henry J. Ingram, Trenton. . : 

California Power & Exploration Co., San Francisco, — 
Cal.; $500,000; to commence with $25; Chas. W. Willard, — 
P. J. Muller, R. T. Harding, H. L. Atkinson, A. H. Winn, 
all of San Francisco. 

West Melville Telephone Co., New Bethlehem, Pa.; 
43,000; to commence with $300; Treas., J. F. Sloan, Haw- 
thorn, Pa. E 

Pittsburg Fire Protection Co., Pittsburg, Pa.; $250,000. — 
commencing with $25,000; Geo. B. Hill, Treas., 333 4th 
Ave., Pittsburg, Pa. 

American Engineering Works, New York city; to manu- 
facture and deal in machinery and gas and electric ap- 
paratus; $5,000; Frank M. Ashley, of Brooklyn, N. Y., 
and John J. Hankenhof, New York city. . 

Cisco Oil Mills Co., Cisco, Tex.; to manufacture cotton 
seed oil; $75,000; J. T. Reynolds, W. D. Reynolds, P. W. 
Reynolds, D. C. Campbell. 

Palmetto Oil Co., Los Angeles, Cal.; $100,000, commenc- 
ing with $50; J. F. Holbrook, J./L. Boyle, H. D. Thomp- 
son, all of Los Angeles. 

Chas. F. Parker & Co., Jersey City, N. J.; to carry on 
general construction business; $125,000, commencing with 
$1,000; Chas. F. Parker, Frank Lazarus, J. Rockfield Fur- 
man, all of New York city. 

Rarig Engineering Co., Columbus, O.; to manufacture 
engines, boilers, build blast furnaces, elevators, or hoists, 
foundations, make castings, and repair machinery; $200,- 
000; A. K. Rarig, Theodore Leonard, E. N. Huggins, C. 
E. Morris and F. J. Sager. . 

Franklin Machine & Steam Boiler Works, Brooklyn, N. — 
Y.; $14,000; Abella McNeil, Archibald McLean, and Jos. 
S. Montgomery, of Brooklyn. ; 

Schlight Combustion Co. of Long Island; to manufacture ~ 
and deal in machinery; $300,000; Thomas H. Harris, New 
York city; H. McKinney and Arthur H. Spear, of — 
Brooklyn, N. Y. 

Standard Radiator Mfg. Co., Buffalo, N. Y.; $750,000; 
Nelson Holland, Nelson C. Holland, and William H. Har- 
ris, all of Buffalo. 

Interstate Equipment Co., New York city; to manu- 
facture, sell and lease locomotives, cars and railway 
equipment; $5,000; John H. Pratt, F. W. Speir and H. L. 
Sprague. 


PAVEMENTS. 


BOSTON TRANSIT COMMISSION. 


BOSTON SUBWAY, SECTION 5. 


SEALED BIDS FOR BUILDING SECTION 
5, open incline and subway, will be received 
at the office of the Boston. Transit Commis- 
sion, 20 Beacon Street, Boston, Mass., until 
12 o’clock m. of Thursday, August 20, 1896. 
Bach bid must be accompanied by a certified 
check for the sum of $1,000. Section 5 ex- 
tends from the southerly end of Section 4, in 
Tremont Street, near Warrenton Street, to 
Pleasant Street. Some of the items are esti- 
mated to be as follows: 5,000 cubic yards 
earth excavation; 90 tons iron and steel, fur- 
nished by the Commission, to be set in place; 
2,000 cu. yds. concrete, brick and cut stone 
masonry. Plans can be seen and specifications 
and forms of contract can be obtained at 
20 Beacon Street, fifth floor. A bond will 
be required for the faithful performance of 
the contract in the sum of 20 per cent. of the 
amount. The commission reserves the right 
to reject any and all bids. 

GEORGE C. CROCKER, Chairman. 
CHARLES H. DALTON, 
THOMAS J. GARGAN, 
GEORGE F. SWAIN, 
ALBERT C. BURRAGHE, » 
Boston Transit Commission. 
HOWARD A. CARSON, Chief Engineer. 

x eet LEIGHTON BEAL, Secretary. 

82-2t 


TREASURY DEPARTMENT, Office Super- 
vising Architect, Washington, D. C., July 30, 
1896.—Sealed proposals will be received at 
this office until 2 o’clock p. m., on the 27th 
day of August 1896 ,and opened immediately 
thereafter, for all the labor and materials re- 
quired for the INTERIOR FINISH, PLUMB- 
ING AND GAS PIPING for the U. S. Post- 
office building at TAUNTON, MASS., in ac- 
cordance with the drawings and specifleations, 
copies of which may be had at this office or at 
the office of the Superintendent, at Taunton, 
Mass. Each bid must be accompanied by a 
certified check for a sum not less than 2% of 
the amount of the proposal. The right is re- 
served to reject any and all bids or to waive 
any defect or informality in any bid should it 
be deemed in the interest of the Government 
to do so. All proposals received after the time 
stated will be returned to the bidders. Pro- 
posals must be enclosed in envelopes, sealed 


and marked, ‘‘Proposals for interior finish, 
ete., for the U. §. Post-office, Taunton, 
Mass.,’’ and addressed to WM. MARTIN 


AIKEN, Supervising Architect. 32-2t 


Contract Work Should Always be Advertised in a Paper Read by Contractors. — 


Nearly Every Prominent Contractor and Manufacturer of Contractors’ Supplies in North America Reads Engineering New 


STEEL RAILS. 

DEPARTMENT OF PUBLIC WORKS, 2 

SYDNEY, 30th June, 1896. $ 
Supply of 150,000 tons of steel rails, and 
other permanent way materials, to be manu- 

factured in the Colony of New South Wales. 
Offers are hereby invited by the Government 
of New South Wales, and will be received by 
the Secretary for Public Works in Sydney, 
and the Agent-General for New South Wales 
in London, up to 11.30 o’clock on the 30th of 
December, 1896, from persons willing to con- 
tract for the supply of 150,000 tons of steel 
rails and the necessary quantity of Fish- 
plates, Fish-bolts, and Spikes manufactured 
in the Colony of New South Wales, out of 
iron-ore and other necessary minerals the 
natural product of, and with coal, coke, or 
other fuel, smelted, gotten, and raised within, 
the said Colony, upon the Terms and Condi- 
tions which can be seen at the Offices of the 
Minister for Public Works, Sydney (or the 
Agent-General for New South Wales, London). 

J. H. YOUNG, 
Minister for Public Works. 
32-0-a-m-4t 


COAL CONVEYOR. 


WATER COMMISSIONER’S OFFICE, 
SCHwNECTALY, New YORK, 
July 28, 1896. 


Sealed proposals will be received at this 
office until 10 o’clock a. m., of August 10th, 
1896, for furnishing and erecting a complete 
plant for hoisting coal from boat and con- 
veying same to coal shed. All information 
regarding the apparatus can be obtained from 
the Stanwix Engineering Company, at their 
office in the city of Schenectady. The com- 
missioners reserve the right to reject any or 
all bids. 

E. NOTT SCHERMERHORN, 
WALLACE BE. VAN DEUSEN, 
DE WITT C. SMITH, 


32-1t Water Commisioners. 


OsweEcGo, N. Y., August 1, 1896, 
Sealed proposals will be received until 2 
o’clock p. m., August 17, 1896, by the Depart- 
ment of Works of this city, for the construc- 
tion of the following pavements: 


ASPHALT PAVEMENT. 


In West First, from Bridge Street to Utica 
Street, with vitrified brick in the center of 
street between street railway tracks and two 
feet on either side of tracks. 


BRICK PAVEMENT. 


In East Utica Street, from the east end of 
the bridge to Second Street, of vitrified brick. 

All the above according to plans and speci- 
fications on file in the city engineer’s office, 
copies of which will be furnished on appli- 
cation. 

The right is reserved to reject any and all 
bids. 

By order of the Department of Works. 
32-2t BH. A. COOKE, Clerk. 


U. S. ENGINEER OFFICE, 1637 Indiana 
Avenue, Chicago, Ill., Aug. 8, 2896.—Sealed 
proposals for the following River and Har- 
bor works will be received here until 12 m. 
Aug. 24, 1896, and then publicly opened: 
DREDGING in Calumet River, Ill.; DREDG- 


ING in Calumet Harbor, Ill.; PIER EX- 
TENSION, Calumet Harbor, Ill. Informa- 
tion furnished on application. W. L. MAR- 
SHALL, Maj. Engrs. 32-2t 


U. S. ENGINEER OFFICE, 537 Congress 
St., Portland, Me., July 23, 1896.—Sealed pro- 
posals for DREDGING at Lubec Channel, 
Camden Harbor, and Belfast Harbor, Me., 
will be received here until 3 p. m., August 24, 
1896, and then publicly opened. Information 
furnished on application. A. N. DAMRELL, 
Lieut. Col. Engrs. 32-3t 


U. S. ENGINEER OFFICE, 39 Whitehall 
St., New York, Aug. 8, 1896.—Sealed propo- 
sals for DREDGING in Port Chester Harbor 
and in Mamaroneck Harbor, N. Y., will be re- 
ceived here until 12 o’clock noon, Sept. 38, 
1896, and then publicly opened. Information 
furnished on application. H. M. ADAMS, 
Major Engrs. 32-4t 


STREET SWEEPING MACHINE 


San Dreco, Cau 

Notice is hereby given that the Board 

Public Works of the City of San Diego, Ca 

fornia, invites sealed proposals to be deli 

ered at the office of said board between t 
hours of 10 and 11 o’clock a. m. 


13TH DAY OF AUGUST, 


for furnishing one street sweeping machine 
the latest improved pattern and best qualit 
All proposals shall be made on the print 
forms furnished by the board and accor 
panied with a check for $50, certified to | 
a responsible bank and payable to the ord 
of the City Clerk. q 
The Board reserves the right to reject al 
and all bids. F 
° By order of the Board of Public Works. — 
F. H. DIXON, Secretary. 

San Diego, Cal., July 23, 1896. 32- 


A NEW LINE 
OF PULLMAN DRAWING-ROO! 
SLEEPING CARS. : 


The popular Southern Railway,Piedmont A 
line, has recently equipped its Washingtc 
and South-Western Vestibule Limited betwet 
New York and New Orleans, with Pullman 
latest Double Drawing-Room, Smokin} 
Room and Ten-Section Sleeping Cars. The: 
cars were built by the Pullman Compatr 
especially for this line, and are known 
the “‘Empire’’ style. They are most ek 
gantly finished in every respect, and hat 
all of the most modern conveniences that al 
necessary to give the traveling public safet; 
comfort, etc. The Southern Limited leavé 
New Yorw daily at 4:30 p. m. : 


SPARK DEFLECTORS IN COACHES 


The Southern Railway, Piedmont Air Lin 
always looks after the comfort of its pa' 
rons. They have recently placed Spark Di 


flectors for use in their through-fa 
the use of the device will a 


Coaches; 
materially to the comfort of its coach pas 
sengers. BS 


i 


‘ 


Suppiement—September 24, 1806. 
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PERSONALS. 


Mr. N. M. Brandon, City Engineer, of Meridian, 
died Sept. 14. 

Mr. Thomas Sharp, iron manufacturer, of Salem, o., 
died Sept. 10. 

Mr. Chas. E. Putnam has been appointed Superintendent 
of Parks of Boston, Mass. 

Mr. William F. Hunt, ex-County Surveyor, of Craw- 
fordsville, Ind., died Sept. 12. 

Mr. Hudson Ansley, President of the Salamanca (N. Y.) 
Water-Works Co., has resigned. 

Mr. Arthur D. Seavy, ex-Water Commissioner 
Auditor of Saratoga, N. Y., died Sept. 21. 

Mr. F. P. Graf has been appointed Receiver for the Ohio 
Southern R. R., in place of Mr. J. R. Megrue, resigned. 

Mr. Robert B. Lloyd, of the firm of Lloyd & Asson, 
contractors and builders, of New York city, died Sept. 9. 

Mr. Harvey N. Loomis has been appointed General 
Manager of the Trojan Car Coupler Co., of New York 
city. 

Mr. Jacob D. Valentine, of the firm of Valentine & Co., 
iron manufacturers, died at Bellefonte, Pa., Sept. 16, 
aged 75. 

Mr. W. H. Hudson, Master Mechanic of the Southern 
Ry., at Atlanta, Ga., has been promoted to be Master Me- 
chanic of the new shops at Salisbury, N. C. 


Miss., 


and 


Mr. Thomas Somerville, Superintendent of the Fairland, 
Franklin & Martinsville Branch of the Cleveland, Cin- 
cinnati, Chicago & St. Louis Ry., died Sept. 9. 


Mr. W. A Stone, Master Mechanic of the Southern Ry., 
at Selma, Ala., has been transferred to Birmingham, in 
the same capacity, to succeed Mr. W. L. Tracy. 


Prof. John J. Parson, of the School of Civil Engineering 
of Cornell University, Ithaca, N. Y., was married Sept. 
15, to Miss Bertha Champlin, of Washington, D. C. 


Mr. H. C. Stanley, an officer of the Department of Rail- 
ways of Queensland, Australia, is making an examination 
of the railway systems of the United States and Canada. 


Mr. Vernon H. Gridley, Assistant Engineer in the Bu- 
reau of Construction and Maintenance of the Department 
of City Works of Brooklyn, N. Y., died of typhoid fever, 
Sept. 17. 


Mr. William B. Caton, an engineer on the Kansas City 
R. R., was killed in a railway accident near that city 
recently. He was formerly connected with various South 
American railways. He was 62 years of age. 


Dr. Edward Coe Seymour, Principal of the Academic 
Department of the Polytechnic Institute of Brooklyn, N. 
Y., died Sept. 17. He had held this position for 37 
years and was prominent as a mathematician. 


Maj. M. B. Millen, railway contractor and builder, of 
Atlanta, Ga., died Sept. 13, aged 75. He built the Cen- 
tral of Georgia Ry. from Savannah to Macon, and was 
one of the best known contractors in the South. 


Majors R. L. Hoxie, W. H. Hein and J. H. Gregory, of 
the Engineer Corps, U. S. Army, have been appointed as 
the Board of Engineers on the new bridge which it is 
proposed to erect across the Ohio River at Ironton, O. 


Mr. George M. Lehman, late Assistant Engineer on the 
Lake Erie and Ohio River ship canal, has accepted the 
position of Assistant Engineer in charge of the govern- 
ment survey of the Allegheny River under Maj. R. L. 
Hoxie. 


The following officers have been elected by the Board of 
Directors of the Oregon Improvement Co.: Mr. Elijah 
Smith, President; Mr. C. A. Dolph, Vice-President; Mr. 
Prosper W. Smith, Treasurer, and Mr. N. Poston, Secre- 
tary. 


Mr. Benjamin Thackara, founder of the Thackara Manu- 
facturing Co., of Philadelphia, Pa., died Sept. 15. He 
was born at Haddonfield, N. J., June 4, 1820, and was 
one of the largest gas fixture manufacturers in the 
country. 


Mr. Edward H. Kendall has been appointed Consulting 
Architect of the Department of Docks of New York city. 
He is an ex-President of the American Institute of Archi- 
tects and was Consulting Architect for the Washington 
Bridge over the Harlem River. 


Mr. James M. Ashley, founder and ex-President of the 
Ann Arbor R. R., and father of Mr. H. W. Ashley, Gen- 


eral Manager of the same, died in Alma, Mich., Sept. 16. 
He commenced the road in 1878, without capital, and was 
the chief executive for many years. 


Mr. George F. Elms, mechanical engineer, of Chicago, 
Ill., has been appointed as an expert to investigate the 
various water meters in the market with a view to ascer- 
taining which is the best for use in that city. He will be 
associated with two others and they will make their re- 
port to Commissioner Downey. 

Mr. W. H. Newman, Third Vice-President of the Chi- 
cago & Northwestern Ry., has resigned to accept the posi- 
tion of Second Vice-President of the Great Northern Ry., 
to succeed Mr. Wm. W. Finley, whose election to the 
office of Second Vice-President and General Manager of 
the Southern Ry. was announced in our issue of Sept. 10. 


Mr. Arthur J. Hubbard, Local Manager of the Standard 
Oil Co., at Toledo, O., fell from a train on the Lake Shore 
& Michigan Southern Ry., near Blissfield, Mich., Sept. 17, 
and died soon after of his injuries. He was 57 years of 
age and had been in the employ of the company all his 
life looking after their leases and wells in the western 
territory. 

Mr. Edwin P. Dawley, M. Am. Soc. C. E., Division 
Engineer of the New York, New Haven & Hartford R. R., 
with office at Providence, R. I., has been appointed 
Resident Engineer of the new union station at Boston, 
Mass., to succeed Mr. George Blinn Francis, whose ap- 
pointment to this position was announced in our issue of 
July 9. 

Prof. Henry Moissan, of the University of Paris, ar- 
rived in New York, Sept. 21, by the ‘‘La Gascogne,’’ from 
Havre. He comes as a representative of the University of 
Paris to the Princeton sesqui-centennial, which will be 
celebrated on Oct. 20, 21 and 22. He is President of the 
French Chemical Society and while in this country wiil 
be the guest of Prof. Marquand, of Princeton. 

Mr. R. B. Gemmell, Superintendent of Telegraph of the 
Atchison, Topeka & Santa Fe Ry., died at Topeka, Kan., 
Sept. 14. He was born in Greensburg, Pa., April 27, 
1839, and entered railway service in 1854 as a telegraph 
operator on the Pennsylvania R. R., remaining there until 
1866. In 1866 he was appointed Chief Clerk to the Gen- 
eral Superintendent of the eastern division of the Union 
Pacific Ry. In 1874 and 1875 he was Superintendent 
of the Lawrence & Southwestern R. R., and in 1875 he 
became Chief Clerk to the General Freight agent of the 
Atchison, Topeka & Santa Fe. He was appointed Superin- 
tendent of Telegraph in 1878 and held this position until 
his death, 


ENGINEERING SOCIETIES. 


COMING TECHNICAL MEETINGS. 


INDIANAPOLIS ENGINEERING CLUB. 
Sept. 26. Secy., C. C. Brown, Indianapolis, Ind. 
ENGINEERS CLUB OF PHILADELPHIA. 

Oct. 3. ‘‘The Cement Laboratory of the City of Phila- 
delphia,’’ by R. L. Humphrey. Secy., L. F. Rondinella, 
1122 Girard St. 

TECHNICAL SOCIETY OF THE PACIFIC COAST. 

Oct. 4. Secy., O. Von Geldern, 819 Market St., 
Francisco, Cal. 

WESTERN SOCIETY OF ENGINEERS. : 

Oct. 4. Secy., Nelson L. Litton, Monadnock Block, Chi- 


cago 
CIVIL: ENGINEERS’ SOCIETY OF ST. PAUL. 
Oct. 5. Secy., C. L. Annan, City Engineer’s Office. 
ENGINEERS’ SOCIETY OF WESTERN NEW YORK. 
Oct. 5. Secy., Carleton Greene, Library Bldg., Buffalo. 
COLUMBIAN ENGINEERING SOCISTY. 

Oct. 6. Secy., F. W. Hart, 15th and H Sts., N. W., 
Washingiun, J). C. 

AMERICAN RAILWAY ASSOCIATION. | 

Oct. 7. Annual meeting in New York city. 
Allen, 24 Park Place, New York city. 

ENGINEERS’ CLUB OF ST. LOUIS. 

Oct. 7. ‘‘Some Notes on the Operation of the St. Louis 
Water-Works Conduit,’’ by 8. Bent Russell. Secy., 
Wm. J. Bryan, Turner Bldg. < 

AMERICAN SOCIETY OF CIVIL ENGINEERS. 


San 


Secy., W. F. 


Oct. 7. ‘‘The Reconstruction of Grand River Bridge,’’ by 
W. A. Rogers. Secy., C. W. Hunt, 127 E. 23d St., 
New York. 


CANADIAN SOCIETY OF CIVIL ENGINEERS. 
Oct. 8. Secy., C. H. McLeod, Montreal, Can. 

hg ead AND ARCHITECTS’ CLUB OF LOUIS- 
Oct. 8. Secy., James K, Zollinger, Norton Bldg., Louis- 


ville, Ky. 

ENGINEERING ASSOCIATION OF THE SOUTH. 

Oct. 8. Secy., L. P. Brown, Nashville, Tenn. 
MONTANA SOCIETY OF ENGINEERS, 

Oct. 10. Secy., Forrest J. Smith, Denver Block, Helena. 
ENGINEERS’ — OF KANSAS CITY. 

Oct. 12. Secy., F. W. Tuttle, Baird Bldg. 
DENVER SOCIETY OF CIVIL ENGINEERS. 

Oct. 13. Secy., Walter Pearl, 36 Jacobson Bldg. 
NORTHWEST RAILWAY CLUB. 

Oct. 13. Secy., T. A. Foaue,Soo Line,Minneapolis, Minn. 
NORTHWESTERN SOCIETY OF ENGINEERS. 

Oct. 18. Secy. D. W. McMorris, 635 Burke Block, Se- 


attle, Wash. 
WISCONSIN POLYTECHNIC SOCIETY. 
Oct. 13. Secy., W. K. Means, Loan and Trust Bldg., 
Milwaukee, Wis. 
NEW ENGLAND cee, CLUB. 
Oct. 14. Secy., Edw. L. Jones, P. O. box 1158, Boston. 
AMG EGAN SOCIETY FOR MUNICIPAL IMPROVE- 
Oct. 14-16. Secy., D. L. Fulton, Allegheny, Pa. 
ENGINEERS’ CLUB OF CINCINNATI. 
Oct. 15. Secy., J. F. Wilson, P. O. box 333. 
NEW YORK RAILROAD CLUB 
pas 15. Secy., W. a Wheatley, Brooklyn Heights 
R. R., Brooklyn, N. Y. 
TACOMA SOCIETY OF CIVIL ENGINEERS AND 
Peetigprce as 
16. Sec 201 Washington Bldg. 
ENGINEERS” ‘CLUB OF COLUMBUS. 
Oct, 17. Secy., M. S. Hopkins, Columbus, O. 


ENGINEERS’ CLUB OF MINNEAPOLIS. 
Oct. 19. Secy., Elbert Nexsen, 1620 S, EB. 4th St., 
apolis, Minn. 
ASSOCIATION OF RAILWAY SUPERINTENDENTS 
OF BRIDGES AND BUILDINGS. age 


Oct. 20. Annual pee at Chicago. 
ENGINEERS’ SOC. OF WESTERN at AONE LE Sak 


Minne- 


Secy., 
Patterson, Concord, N 


ete 20. Secy., Daniel Carhart, 410 Penn Ave., Pitts- 
urg. 
WESTERN RAILWAY CLUB. 

Oct. 20. Secy., W. D. Crossman, The Rookery, Chicago. 


AMERICAN STREET RAILWAY ASSOCIATION. 
Oct. 20-23. Annual convention at St. Louis. Secy., T. 
C. Penington, 2020 State St., Chicago. . 
ENGINEERS’ AND ARCHITECTS’ ASSOCIATION OF 
SOUTHERN CALIFORNIA. 
Oct. 21. Secy., F. Van Vleck, Los Angeles. 
ASSOCIATION OF ENGINEEKS OF VIRGINIA. 


Oct. 21. Secy., J. A. Pilcher, Roanoke, Va. 
BOSTON SOUIBYY OF CIVIL ENGINEERS. 
Oct. 21. Secy., S. E. Tinkham, City Hall. 
AMERICAN INSTITUTE OF ELECTRICAL ENGI- 
NEERS. 
Oct. 21. Secy., R. W. Pope, 26 Cortlandt St., New 
York city. 


WESTERN FOUNDRYMEN’S ASSOCIATION. 
Oct. 21. Secy., A. Sorge, Marquette Bldg., Chicago. 
CIVIL ENGINEERS’ CLUB OF CLEVELAND. 

Oct. 27. “Gas Producers and the Mechanical Handling 
of Fuel for Same,” C. L. Saunders. Secy., F. A. Coi- 
burn, Case Library Bldg. 

RAILWAY SIGNALLING CLUB. 
Noy. 10. Secy., Geo. M. Bashford, The Rookery Bldg., 
Chicago. 
CENTRAL RAILWAY CLUB. 
Nove ae Sere, H. D. Vought, Buffalo ‘‘Courier,’’ Buf- 
SOUTHERN AND SOUTHWESTERN RAILWAY CLUB. 

Noy. 19. Kimball House, Atlanta, Ga. Secy., F. A. 
Charpiot, Macon, Ga. 

NORTHWESTERN TRACK AND BRIDGE ASSOC. 

Dec. 11. Secy., D. W. Meeker, St. Paul, Minn. 

AMERICAN SOCIETY OF IRRIGATION ENGINEERS. 


Dec. 11 and 12. Annual meeting to be held in Denver, 
Colo. Secy., John §S. Titcomb, Room 36, Jacobson 
Bldg., Denver, Colo. 


NATIONAL IRRIGATION CONGRESS. 
Dec. 15, 16 and 17. Annual meeting to be held in Phoe- 
nix, Ariz. Secy., C. M. Heintz, Los Angeles, Cal. 


MICHIGAN STATE ENGINEERING SOCIETY.—The 
following officers have been elected: Pres., Geo. Wells, 
Bay City; Secy. and Treas., Francis Hodgman, Climax; 
Directors, D. Skeels, Grand Rapids; Wm. B. Sears, Sag- 
inaw; C. E. Greene, Ann Arbor, Mich. 


AMERICAN SOCIETY OF RAILROAD SUPERIN- 
TENDENTS.—At the recent meeting at Niagara Falls, N. 
Y., noted in our issue of Sept. 17, some new officers were 
elected, the President, Mr. Price, however, holding office 
for another year, and the Secretary, Mr. C. A. Hammond, 
also holding his office. The new officers are as follows: 
First Vice-President, W. F. Potter (Flint & P. Mar. R. R.), 
Saginaw, Mich.; Second Vice-President, G. R. Brown, Fall 
Brook Ry., Corning, N. Y.; Members of the Executive Com- 
mittee, C. A. Brunn, Erie R. R., Buffalo, N. Y., and Ralph 
Peters, Pittsburg, Cincinnati, Chicago & St. Louis Ry., 
Cincinnati, O. 


ENGINEERS’ CLUB OF PHILADELPHIA.—At the reg- 
ular meeting on Sept. 19, Mr. E. F. Smith presented a 
paper on ‘‘The Water Supply of Philadelphia—Consid- 
ered with Reference to the Minimum Flow of the Schuyl- 
kill River.’’ He presented tabulated statistics, comparing 
the Philadelphia water supply with that of other eastern 
cities. Mr. Smith referred to the great area and popu- 
lation of this city, and said there was need of several im- 
pounding reservoirs to insure a full supply during sea- 
sons of drought. The great need of Philadelphia is a 
larger storage capacity, and this might be secured by con- 
structing several large reservoirs, with a capacity of about 
20,000,000 gallons, with which to feed the other reser- 
voirs. 

WESTERN SOCIETY OF ENGINEERS.—At the meet- 
ing held Sept. 16, two papers on ‘‘Parks and Roads” were 
read by Mr. H. C. Alexander and Mr. J. F. Foster. The 
following are the papers to be read at the coming meet- 
ings of 1896: Oct. 7, ‘“‘Railway Yards and Terminals,” 
by H. G. Hetzler; Oct. 21, “Steel for Boilers and fire 
Boxes,’’ by T. L. Condron, and ‘‘Steel Forgings,’’ by II. 
F. J. Porter; Nov. 4, ‘‘Medical Treatment of Men on 
Engineerirg Work,’’ by Dr. S. W. Maphis; Noy. 18, ‘“Ca- 
bleways,’’ by Frank B. Knight; Dec. 2, ‘‘The Equipment 
of Manufacturing Establishments with Electric Motors 
and Electric Power Distribution,” by D. C. Jackson, and 
“Electric Traction,’ by Edward Barrington; Dec. 16, 
“Modern Pumping Machinery,’’ by BE. E. Johnson. 

WESTERN FOUNDRYMEN’S ASSOCIATION. — The 
regular meeting of the association was held at the Great 
Northern Hotel, Chicago, Sept. 16, and two papers were 
read, by Mr. Curtis W. Shields, on ‘“‘Compressed Air and 
Its Economies in the Foundry,’’ and by Mr. Geo. A. 
True, on ‘‘Compressed Air as a Hoisting Power in the 
Foundry.’’ The committee appointed to report upon an 
apprenticeship system presented its final report. The re- 
port divided foundry work into three classes, viz.: qd) 
General machinery work; (2) Agricultural and_ stove 
molders; (3) Bench and brass molders; and gave a form 
of indenture for each class. The meeting was followed by 
a banquet in the evening. A. Sorge, Marquette Building, 
Chicago, is the secretary of the association. 


WESTERN RAILWAY CLUB.—The first of the regular 
monthly meetings of the club for the year 1896-7 was 
held at the Auditorium Hotel, Chicago, Ill., Sept. 15. The 
paper of Mr. David L. Barnes on ‘‘The Relation of Speed 
to the Power and Efficiency of Direct Current Series 
Electric Motors for Railways,’’ was discussed and also 
the paper by Prof, W, F. M. Goss on ‘‘Notes Concerning 
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the Performance of the Purdue Locomotive, ‘Schenec- 
tady.’’’ For topical discussion the subject was ‘‘Metal 
Underframing for Tenders and Cars,’’ In the evening a 
banquet was held at the hotel. The club begins its new 
year’s work with a membership of 888 railway men, and 
its prospects are bright for an active and valuable year’s 
work. Among the pleasing announcements made is the 
one that a complete subject index of the proceedings of 
the club since its organization, twelve years ago, is now 
in the hands of the printer and nearly ready for distribu- 
tion. Mr. A. M. Waitt, General Master Car Builder, Lake 
Shore and Michigan Southern Ry., is president of the 
club, and Mr. Walter D. Crossman, The Rookery, Chi- 
cago, is the secretary. 


MASTER CAR BUILDERS’ ASSOCIATION.—The fol- 
lowing is the list of subjects for committee reports to be 
presented at the meeting in June, 1897: 

1. ‘‘Automatic Couplers’ (Continued). To advise what 
changes may be desirable in the standard size of M. C. B. 
automatic coupler shank, and to recommend a standard 
yoke or pocket strap for rear attachment to car. 

2. “Uncoupling Arrangements for M. C., B. Automatic 
Couplers’? (Continued). To consider whether a standard 
uncoupling device is practicable and the details thereof, 
and to recommend a device which would be applicable to 
the greatest number of couplers possible. 

8. “Loading Logs, Poles, Bark and Long Structural Ma- 
terial on Cars.’’ To suggest modifications of or additions 
to recommended practice, if found desirable. 

4, “Trains Parting.’’ To consider the extent and causes 
of break-in-twos with automatic couplers, and to suggest 
remedies. 

5. ‘Passenger Car Pedestal and Journal Box for Journal 
4%, x 8 ins.’”’ To suggest designs. 

6. ‘Specifications and Guarantee for Cast-Iron Wheels.” 
To propose a revision of the recommended practice of the 
Association, and to consider therewith the form of wheel. 

7. ‘Air-Brake and Signal Instructions.’’ To confer with 
a committee from the American Railway Master Me- 
chanics’ Association and to propose a revision of the code 
adopted in 1892. 

8. “Freight Car Buffers.’’ To follow up and report upon 
experiments about to be made with improved buffers. 

9, ‘‘Box-Car Side and End Doors.’’ To submit designs 
for side and end doors, including fixtures, for adoption. 

10. “Arch Bars and Column Bolts for Diamond Trucks.” 
To recommend forms in detail, for cars of 60,000 Ibs. ca- 
pacity, and to submit designs for same for cars of 80,000 
lbs. capacity. 

11. Independent Committee of Five to present individual 
report on Designs for Steel Car Frames. 

12. Subjects for 1898. Jno. W. Cloud, Secy. 


MASTER CAR AND LOCOMOTIVE PAINTERS’ ASSO- 
CIATION.—The twenty-seventh annual convention was 
held at the Park Avenue Hotel, New York city, Sept. 9 
to 11, over 100 members being present. The convention 
discussed: ‘‘The Application of Compressed Air in Burning 
Paint Off Cars,’’ ‘“The Cause and Prevention of the Flatting 
of Varnish on Coaches and Engines,” “‘Is it Advisable to 
Paint Locomotive Jackets, either Planished Iron or Black 
Steel? If so, Which is the Best and Most Economical 
Method,” ‘“‘Painting Galvanized Iron,” ‘“‘The Practical 
Painting of a Locomotive.’’ In the last discussion it was 
brought out that the cost of painting locomotives on dif- 
ferent railways varies widely. Mr. D. M. Little presented a 
table showing the cost on eleven different roads to vary 
from $113.59 for passenger and $90.97 for freight engines 
to $46.55 for passenger and $23.87 for freight; the averag» 
cost on the eleven roads being respectively $68.68 and 
$59.88. The discussion on this topic dealt more with the 
artistic than the practical. 

For painting jackets and superheated parts, Mr. W. J. 
Josenhaus recommended the following: 13 lbs. keg lead, 
¥% gallon coach japan, % gallon rubbing varnish, %4 gal- 
lon turpentine, 1 lb. lamp-black and % lb. Prussian blue. 
The convention advised the painting of jackets of rusted 
planished iron or steel for the purpose of preservation; 
the surface to be carefully cleaned before the application 
of the paint. It was stated that paint in imitation of plan- 
ished iron could be made but no formulas were given. 

On the question of housing passenger equipment, the 
majority of the members expressed themselves as favor- 
ing car sheds not only for idle cars but for those remain- 
ing standing only from one train to another. This hous- 
ing must, however, be done in well lighted and well 
ventilated buildings, or else the varnish and paint will 
be spoiled. 

It was the opinion of the convention that the one great 
cause of trouble with railway painted work is that the 
paint is not allowed sufficient time to dry. 

Other questions discussed were as follows: ‘‘Which is 
the Most Economicai and Durable, a Sandpaper or a 
Pumice Stone Surfacer?"’ ‘‘Spontaneous Combustion in 
the Railway Paint Shop,” “‘Is it Advisable for the Associ- 
ation to Employ a Practical Chemist for the Accommoda- 
tion of Members?” 

The old officers were elected for the ensuing year: 
Pres., C. E. Copp, Boston & Maine R. R.; first Vice-Pres., 
C. W. Mason, Pennsylvania R. R.; second Vice-Pres., D. 
B. Vail, New York, Lake Erie & Western R. R.; Secy., 
Robt. McKeon, Kent, O. The next meeting will be held 
at Old Point Comfort, Va. 

AMERICAN SOCIETY OF CIVIL ENGINEERS.—At the 
meeting on Sept. 16, Mr. E. Sherman Gould read an ab- 
stract of his paper on ‘“‘The Water-Works of Havana, 
Cuba,” giving a very interesting account of the methods of 


work and the peculiar conditions controlling contract work 
under Spanish rule, which latter part of the paper was 
commented upon in our issue of Sept. 3. The specifica-~ 
tions called for wrought iron service pipes, but these were 
corroded by the soil in about three months and the con- 
tractors had to keep on making renewals, as they were not 
allowed to follow their wishes and use the %-in. and 1-in. 
cast-iron pipe which can be obtained from English makers 
(theugh pot manufactured in the United States). 
Eventually, however, the authorities permitted the use of 
a patent pipe which resisted corrosion and thus avoided 
further trouble. The cast-iron mains were not allowed to 
be coated, the specifications having been prepared many 
years ago, before the present coatings were in use, and it 
was the idea of the engineer who framed these specifica- 
tions that a coating was merely a method of concealing 
defects. The pipes were therefore laid bare and rusty, but 
there was not so much trouble from discoloration of the 
water as Mr. Gould had expected. 

In the discussion, Mr. Tratman referred to the author’s 
remarks on the handling of large blocks of stone by 
merely manual power, and said that in clearing the site 
for the new Dalhousie Square station of the Canadian Pa- 
cific Ry. at Montreal, boulders and large stones were 
moved and rolled up planks into the carts by gangs of five 
or six men, or as many as could get a hand on the stone 
to hoist or push it along, no derricks being used. He also 
asked whether the concrete was laid wet, as the author 
described the methods by which the finished work was 
kept constantly wetted down for some months. In answer 
to this Mr. Gould said that it was laid fairly wet, though 
it was difficult to exactly describe the consistency. While 
he did not approve of very wet concrete (as favored by the 
Spanish engineers) he considered that very dry concrete 
was even worse. Mr. Chibas described the red tape and 
the ‘‘metallic influence’’ required to get permission from 
the local and home authorities to carry out the simplest 
engineering works in Cuba, even the construction of a 
plantation tramway, the time occupied being often from 
four to six years; in the Spanish-American countries the 
system is entirely different, based more on American 
practice. Mr. Wegmann referred to the use of asphalt 
pipes, described in a German paper, but no members 
seemed to know anything about said pipes. The secretary 
read a discussion from Mr. Emile Low describing a brine 


- reservoir with four basins, built atSaltsville, Va. Two ofthe 


basins were 120 x 75 ft., 12 ft. deep, and two were 72 x 57 
ft., 7 ft. deep. The floor was of concrete (laid very wet), 
and the walls of brick. The brickwork was laid in mortar 
instead of cement for reasons of cheapness, but parts 
failed and fell down, the mortar never having hardened 
and being so soft that it could be washed off the fallen 
bricks with water from a hose. The work was rebuilt 
with brick laid in cement. 


NEW PUBLICATIONS. 


RULES FOR LOADING LONG MATBERIALS.—Rules Goy- 
erning the Loading of Lumber and Timber on Open 
Cars and Loading and Carrying Structural Mate- 
rials, Plates, Rails, Girders, Etc, Adopted by the 
Master Car EPuilders’ Association as Recommended 
Practice, 1896. Published by the Association; Secre- 
tary, Joho W. Cloud, 974 Rookery Building, Chicago. 
Paper; 8vo.; pp 20; illustrated. 5 cts. 


These rules were given practically in full in our issue of 
July 23, 1896. 
THE WISCONSIN ENGINEER.—University of Wisconsin 


Engineering Journal, Quarterly, Madison, Wis., June, 
1896. Pamph.; 8vo.; pp. 160. $1.50 per year. 


This is the first number of a new engineering periodical 
published quarterly by the students of the College of En- 
gineering of the University of Wisconsin. It is a very 
creditable publication, and contains a number of interest- 
ing articles on engineering subjects written by the pro- 
fessors and instructors in the college. A special feature 
is an alphabetically arranged classified index of current 
engineering literature, covering the leading American, 
English, French and German periodicals. The index in 
the first number covers the dates Dec., 1895, to April, 
1896, inclusive. 


TRADE PUBLICATIONS. 
WESTINGHOUSE ENGINES.—The Westinghouse Ma- 
chine Co., Pittsburg, Pa. Pamph.; 6 x 9 ins.; pp. 43. 
This pamphlet contains a number of half-tone cuts of 
important installations of Westinghouse engines, with lists 
of sizes, with some account of their material, workman- 
ship, testing, steam economy, etc. It informs us that in 
the 14 years that these engines have been on the market 
there have been 7,000 of them put into operation in all 

parts of the world. ; 
TABLES OF DIMENSIONS OF GATE VALVES AND 


FITTINGS.—The Walworth Mfg. Co., Boston 3 
Pamph.; 10x13 ins.; pp. 32. eset 


We believe these tables which this enterprising firm has 
just published will be found a great convenience in every 
water-works office and by every engineer and contractor 
engaged in water-works construction. The tables show 
clearly every important dimension of each size and 
weight of the gate valves, flanges, elbows, tees and 
crossings, and screwed fittings which the firm manu- 
factures. The trouble and delay caused when a fitting is 
ordered for some especially contracted situation and has 
to be returned because it proves too large, can all be 
obviated by the use of these handy tables; and the enter- 
prise of the manufacturers in publishing them will doubt- 
less be appreciated by their customers. 


CONSTRUCTION NEWS. 


CONDENSED LIST OF CONTRACTS PENDING 
WITH DATE OF OPENING BIDS, 


Bids to be See E 
onenea, Work. Place. vere 
Sept. 24.Canal work (8 contracts), Albany, N. Y..Sept. 1 
Sept. 24. Levees, masonry, etc., Albany, Tila eee Snr i 
Sept. 24.Levee work, New Orleans, La. .......... Sept. 17 


Sept. 24. Brick paving (20,858 sq.yds.), Macomb, Ill. Sept. 17 
Sept. 25.Dredging in Newtown Creek, N. Y......Sept. 3 
Sept. 25.Dredging in Bay Ridge Channel, N. Y..Sept. 3 
Sept. 25.Steel bridge, Mound City, I] cc 
Sept. 25.Gravel road, Mound City, Ill............Aug. 27 
Sept. 25.U. S. building work, Kansas City, Mo.. - Sept. 10 
Sept. on 


Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 


Sept. 
Sept. 
Sept. 


Sept. 28.Dredging in Chelsea Creek, Mass......Sept. 3 
Advertised, Eng. News, Sept. 3 to 17. 
Sept. 28.Dredging in Scituate Harbor, Mass......Sept. 3 
Advertised, Eng. News, Sept. 3 to 17. 
Sept. 28.Dredging in Weymouth River, Mass....Sept. 3 
Advertised, Eng. News, Sept. 3 to 17. 
Sept. 28.Dredging in Weymouth Back, Mass....Sept. 3 
Advertised, Eng. News, Sept. 3 to 17. 
28.Sewers, Washington, D. C........ -.-. sept. 3 
Advertised, Engineering News, Sept. 3. 
Sept. 28.Asphalt paving, Toledo, O..............Sept. 3 
Sept. 28.Dredging, Norfolk, Va ........ one os es AU Sree 
Advertised, Eng. News, Aug. 27 and Sept. 17. 
Sept. 28.City hall, Yonkers, N. Y.. 2. o0...sss.. sepEG 
Sept. 28.Dikes, etc., Philadelphia, Pa. ..... see... Sept. 10 
Sept. 28.Electric Ry. franchise, San Diego, Cal...Sept. 10 
Sept. 28.Addition to school, Cincinnati, O.......:Sept. 10 
Sept. 28.Fire hose (2,000 ft.), Troy, N. Y........ -Sept. 17 
Sept. 28.County jail, Fincastle, Va. ...... agp 6/9051 OD beer 
Sept. 28.Plans for school, Milwaukee, Wis. ...... 
Sept. 28.Cement sidewalks, Indianapolis, Ind... ..Sept. 17 
Sept. 28.Grading, etc., (12,000 cu. yds.), Boston. .Sept. 24 
Sept. 28.Steel bridge (100 ft.), Red Bluff, Cal.....Sept. 24 
Sept. 28.Steel bridge (225 ft.), Sacramento, Cal. .Sept. 24 
Sept. 28.Repairing dams (2), Albany, N. Y. ....Sept. 24 
Sept. 28.Removing wrecks, Wilmington, Del...... Sept. 24 
Sept. 28.Sewers, Allegheny, Pa. .......... Stes 
Sept. 28.Paving, grading, etc., Allegheny, Pa...Sept. 24 
Sept. 28.Asphalt paving, etc., Pittsburg, Pa.......Sept. 24 
Sept. 28.Pumping engine, Zanesville, O. ........Sept. 24 
Sept. 28.Water bonds ($20,000), Huntsville, Ont..Sept. 24 


Sept. 


Sept. 28.Pipe, sewers, Waterloo, Ia. ....... oes oe CODEN ES 
Sept. 28.Feed pumps, Chicago, Ill. .............Sept. 24 
Sept. 28.Coal conveyor plant, Chicago, Ill. ...... . Sept. 24 


Sept. 29.Improving street, Jersey City, N. J.....Sept. 24 — 


Sept. 29.Electric light plant, Staunton, Ill. ....Sept. 24 

Sept. 29.Plumbing, etc., Omaha, Neb........... . Sept. 10 

Sept. 29.Pipe sewers, Oneida, N. Y...............Sept. 10 
Advertised, Engineering News, Sept. 10. 

Sept. 29.Dredging in Chatham Harbor, Mass......Sept. 3 
Advertised, Eng. News, Sept. 3 to 17. é 

Sept. 29.Dredging in Powow River. Mass........Sept. 3 
Advertised, Eng. News, Sept. 3 to 17. 

Sept. 29.Dredging in Merrimac River, Mass......Sept. 3 
Advertised, Eng. News, Sept. 3 to 17. 

Sept. 29.Dredging in Mystic River, Mass........Sept. 3 
Advertised, Eng. News, Sept. 8 to 17. 

Sept. 30.U. S. building work, Sioux City, Ia.......Sept. 10 
Advertised, Eng. News, Sept. 10 and 17. 

Sept. 30.Hire of dredge, New Orleans, La. ......Sept. 10 
Sept. 30.Iron bridge, Newark, N. J. ......... ...Sept. 17 
Advertised, Engineering News, Sept. 17. 

Sept. 830. Addition to school building, Ripley, N. Y..Sept. 17 
Sept. 30.Macadam road (8,100 ft.), Suffield, Conn..Sept. 24 


Sept. 30.Sewer, Cleveland, O................ aces «MODUsieee 
Sept. 30.Pipe sewers (34,000 ft.), Coffeyville, Kan..Sept. 24 
Sept. 30.Water-works, Dawson, Pa. ...... 2 ove oe MEDC 24 


Sept. 30.Cement (4,000 bbls.), Brooklyn, N. Y....Sept. 17 


Oct. 1.Pump’g station work, N. Bedford, Mass.Sept. 24 
Advertised, Engineering News, Sept. 24. 

Oct. 1.Brick school building, Boston, Mass.....Sept. 24 

Oct. 1.Water bonds ($30,000), Laurens, S. C. ...Sept. 24 

Oct. 1.College building, Charlotte, N. GC. ....... Sept. 17 

Oct. 1.Office building (6 stories), Jacksonville,Fla.Sept. 17 

Oct. 1.Electric light bonds, Kinston, N. C......Sept. 17 

Oct. 1.Pumping engine, Toledo, O. ..............Sept. 17 

Oct. 1.Hospital, ete., Fort Wadsworth, N. Y. H..Sept. 10 
Advertised, Eng. News, Sept. 10 and 24, 

Oct. 1.Plumbing, etc., Fort Wadsworth, N. Y. H.Sept. 10 | 
Advertised, Eng. News, Sept. 10 and 17. 

Oct. 1.Electric lighting, etc., Irvington, N. J....Sept. 10 

Oct. 1.Electric lighting, East Liverpool, 0.......Sept. 10 

Oct. 1.Water-works, Franklin, La. ............Sept. 10 

Oct. 1.Water bonds ($25,000), Franklin, La. .....Sept. 10 

Oct. 1.Dredging in Baltimore Harbor, Md. ......Sept. 10 
Advertised, Eng. News, Sept. 10 to 24. 

Oct. 1.Levee bonds ($325,000), Clarksdale, Miss.Sept. 3 

Oct. 1.Brick paving, Charleston, Ill............Aug. 27 
Advertised, Eng. News, Aug. 27 to Sept. 17. 

Oct. 1.Brick sewers, Charleston, Ill............Aug. 27 
Advertised, Eng. News, Aug. 27 to Sept. 17. 

Oct. 1.Pipe sewers (5 miles), Charleston, Ill....Aug. 27 
Advertised, Eng. News, Aug. 27 to Sept. 17. 

Oct. 2.Cement and tile drains, Mount Vernon,N. Y.Sept. 10 
Advertised, Eng. News, Sept. 10 and 17. 

Oct. 2.Pipe sewers (8,500 ft.), Roselle, N. J.....Sept. 24 
Advertised, Engineering News, Sept. 24. 

Oct. 2.Improving street, Richmond, Ind. ........Sept. 24 


Oct. 2.Asphalt paving, ete., Rochester, N. Y.....Sept. 24 


Oct. 2.Pipe sewers (8,500 ft.), Roselle, N. J. ....Sept. 24 
Advertised, Engineering News, Sept. 24, 
Oct, 3.Steel bridge, Hackensack, N, J. ........,.Sept, 24 
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3.Water bonds ($20,000), Blanchester, O. ..Sept. 24 


3.Headstones (5,000), New York, N. Y..,.Sept. 10 
5.Bridge, Kalama, Wash ...........+e+----nept. 3 
5.Dredging, in Cooper Creek, N. J.........Sept. 10 


Advertised, Eng. News, Sept. 10 to Oct. 1. 
5.Ordnance supplies, etc., Washington, D. C.Sept. 10 
5.Electric lighting, La Grange, Ill. ........ Sept. 17 


5.Bridges (2), Leavenworth, Kan. ......... Sept. 17 
5.Pipe sewers (4,200 ft.), New Brunswick. .Sept. 24 
Advertised, Engineering News, Sept. 24. 
5.Trestle (600 ft.), Sidney, Wash...........Sept. 24 
5.Wagon road (1 mile), Martinez, Cal.......Sept. 24 
5.Steel tank and brick tower, Minonk, IIl..Sept. 24 


Advertised, Engineering News, Sept. 24. 
5.Water bonds ($10,000), Jackson, Mich. ....Sept. 24 
5.Boiler house and stack, Los Angeles, Cal..Sept. 24 
5.Electric r’y franchise, Los Angeles, Cal...Sept. 24 
5.Garbage disposal (5 yrs.), Brooklyn, N. Y.Sept. 24 
5.Brick paving (8 streets), Cincinnati, O....Sept. 24 
6.Laying water mains, Boston, Mass.......Sept. 24 

Advertised, Eng. News, Sept. 24 and Oct. 1. 
6.Electric lighting, Dunmore, Pa. ........ Sept. 24 
6.Bridges (4, 150 to 52 ft.), Duluth, cage arin 24 


Oct. 6.Lateral sewer, Mount Vernon, N. ...Sept. 24 
Oct. 6.Macadam road, Mount Vernon, N. Y.....Sept. 24 
Oct. 6.Dredging (270,000 cu.yds.), Milwaukee, Wis.Sept. 17 
Oct. 6.Pumping engine, Millvale, Pa. ........... ept. 17 


6.Extension to post office, Buffalo, N. Y....Sept. 17 
Advertised, Eng. News, Sept. 17 and 24. 


Advertised, Eng. News, Sept. 24 and Oct. 1. 

.Masonry bridge piers (5), Portland, Me...Sept. 24 
Advertised, Engineering News, Sept. 24. 

-Electric light plant, Bryon, O. .......... Sept. 24 

pCounty court house; Wise, Va... sc. ecs Sept. 17 

. Officers’ quarters, Fort Ethan Allen, Vt..Sept. 24 

.Extending levee, Arkansas City, Ark.....Sept. 24 


Oct. 6.Iron and steel work, St. Paul, Minn. ....Sept. 17 
Ort G6. Subway, Boston, Mass... <0... cs cee sce Sept. 17 
Advertised, Eng. News, Sept. 17 to Oct. 1. 

Oct. 6.Water main extensions, St. Louis, Mo. ....Sept. 17 
Oct. 6.Macadam road, Merchantville, N. J....... Sept. 10 
Advertised, Eng. News, Sept. 10 and 17. 

Oct. 6.Hospital building, Cherokee, Ia. .......... July 30 
Oct. 7.Lodge hall, Springfield, O. .............. Sept. 17 
Oct. 7.Asphalt and brick paving, Cincinnati, O. ..Sept. 17 
Oct. 7.Foundation for new East River bridge,N.Y.Sept. 17 
Advertised, Eng. News, Sept. 17 and 24. 

Oct. 7.Repairs to engine house, New York, N. Y..Sept. 24 
Oct. 7.County court house, Detroit, Mich.......Sept. 24 
Oct. -7.Wooden bridge, Corvallis, Ore. ..........Sept. 24 
facts T4Pipe sewers, Buffalo, N. Yo... sec ecco Sept. 24 
Oct. 7.Paving, grading, etc., Buffalo, N. Y...,...Sept. 24 
Oct. 8.Dredging in Christiana River, Del...... Sept. 24 

Advertised, Eng. News, Sept. 24 and Oct. 1. 
Oct. 8.Plumbing, heating, etc., Toronto, Ont.....Sept. 24 
Oct. 8.Iron.and steel bridge, Big Timber, Mont..Sept. 24 
ioe G.Dikes, ete., Portland, Ore: ....... 2.0.0. Sept. 24 
Advertised, Eng. News, Sept. 24 and Oct. 1. 
Oct. 8.Asphalt and granite paving, Cincinnati, O.Sept. 24 
Oct. 9.U. S. building work, Martinsburg, W.Va..Sept. 24 
9 


Oct. 18.Paving bonds ($130,000), Macon, Ga......Sept. 24 
Oct. 13.Water and light bonds, Anaheim, Cal. ....Sept. 17 
Oct. 14.School building, Hoboken, N. J. .......... Sept. 24 
Meet 2 Bt PO.. FLOUStCON, . LOX. 6 ioc onnieje ojeisie, 0/3 0.51e Sept. 24 
Oct. 14.Grading (9 miles), Cleveland, O. ..........Sept. 24 
Oct. 15.Bridges (2), Elk Point, S. Dak....... Sept. 24 


Oct. 15.Asphalt paving (5,000 sq. yds.), Niles, O..Sept. 24 
Advertised, Engineering News, Sept. 24. 

Oct. 15.Electric lighting, Manistee, Mich. ....... 

Oct. 15.Pipe (1,215 tons, 30-in.), Evansville, Ind..Sept. 24 
Advertised, Engineering News, Sept. 24. 

Oct. 15.County court house, South Bend, Ind.....Sept. 10 


Oct. 17.Pumping engine, Kansas City, Mo. ...... ept. 17 
Advertised, Eng. News, Sept. 17 and 24. 
Oca 1:,Dredging, Philadelphia, Pa. ....0.ds.e0. ept. 24 


Oct. 17.Dredging in Lemon Creek, N. Y.......... Sept. 24 
Advertised, Eng. News, Sept. 24 to Oct. 15. 
Oct. 17.Increased water supply, Watervliet, N. Y.Sept. 24 
Oct. 17.Paving bonds ($17,000), Niles, O. ....... Sept. 24 
Advertised, Engineering News, Sent. 24. 
Oct. 19.Dredging in South River, N. J...........Sept. 24 
Advertised, Eng. News, Sept. 24 to Oct. 15. 

Oct. 19. Brick paving, Cincinnati, O. ............. Sept. 24 

Oct. 20.Drainage channel, Peoria, Ill. ............Sept. 17 
Advertised, Eng. News, Sept. 17 to Oct. 1. 

Oct. 20.Rip-rap embankment at Agate Bay, Minn..Sept. 24 
Advertised, Eng. News, Sept. 24 to Oct. 15. 

Oct. 22.Improving roads, Stapleton, N. Y. ........Sept. 24 


Nov. 14.Pumping engines (6), Chicago, Ill....... Sept. 24 
Advertised, Eng. News, Sept. 24 to Oct. 22. 


Noy. 14.Grain elevators, ete. (2), Galveston, Tex..Sept. 24 


Noy. 14.Sewage pumping mach’y, Mexico, Mex...Aug. 2 
Dec. 30.Steel rails (150,000 tons), Sydney, N.S.W.Aug. 6 
Advertised, Eng. News, Aug. 6 and Sept. 3. 


RAILWAYS. 


East of Chicago. 


BROOKLYN WHARF AND WAREHOUSE.—This com- 
pany is making rapid progress in the work of providing 
railway facilities along the water front in connection with 
its system of warehouses in Brooklyn, N. Y. 


BROOKVILLE.—The Brookville, Pa,, ‘‘Republican”’ 
states that the work of construction is being pushed, 140 
men being now employed. The tracks have been laid for 
a distance of about six miles, nearly one-half of the en- 
tire length of the road. 


CHICAGO, INDIANA & BHBASTERN.—A press report 
States that this railway, extending from Fairmount to Mat- 
thews, Ind., ten miles, has suspended operations, the re- 
ceiver, George B. Sweetser, Marion, Ind., finding it un- 
profitable to operate the line. Receiver Sweetser has 
petitioned for an order of sale for the rolling stock to 
pay the labor claims. 


CARP & ALMONTE.—The Almonte, Ont.; ‘‘Gazette’’ 
States that Bell & Wilkie, surveyors, have their staff 
at work making a preliminary survey of the proposed new 
line of railway from Carp to Almonte. Almonte and Carp 
business men subscribed between $200 and $300 to pay 
for the survey. 


CAMBRIA COUNTY.—Geo. S. Good & Co., Lock Haven, 
Pa., have the contract for building this branch of the 
Beech Creek R. R., and will commence work at once. 
It is reported that it will extend from Wigton colliery 
to Spangler, Pa., a distance of seven miles; the company 
is capitalized at $100,000. When the road is completed 
a large quantity of coal mined at Spangler and Barnes- 
boro will be shipped over it to the Beech Creek. Pres., 
Marlin BE. Olmstead, Harrisburg, Pa.; directors, W. M. 
Ogelsby, A. C. Stamm, H. C. Houtz, of Harrisburg, and 
Reh Herriman and William T, Grier, both of Philadel- 
phia. 


FALL BROOK.—Geo. S. Good & Co., Lock Haven, Pa., 
have also been awarded several arches and other ma- 
Sonty, aS well as trestle filling in the Cowanesque Val- 


ley for the Fall Brook R. R. Co. Pres., Geo. J. Magee, 
Corning, N, Y. 


JOHNSTOWN & ARMAGH.—The Johnstown, Pa., 
“Democrat”’ states that T. C. Du Pont, John Fulton, M. 
B. Stevens, W. H. Matthews and N. F. Thompson were 
appointed a committee by the Johnstown board of trade to 
negotiate the building of this railway. It is stated that 
the Pennsylvania Ry. Co. will build the line if aid can 
be secured along the route. 


LIMA NORTHERN.—A press report from Adrian, Mich., 
states that a party of Lima Northern officials and pro- 
moters visited that city Sept. 18, and consulted local citi- 
zens in regard to arrangements for building the road di- 
rectly into the city. It now connects with the Wabash, 
10 miles south, and will run its trains to Adrian over the 
latter company’s tracks. Asst. Ch. Engr., N. M. De 
Bruin, Lima, O. 

NORTH SHORE.—A press dispatch from New Brighton, 
Pa., states that this railway, noted in our issue of Sept. 
17, is capitalized at $200,000; incorporators, Theo. Oatman, 
John Reed, Charles J. Coats, W. J. Barr, W. J. Smith, 
D. D. Mills, J. B. Campbell, J. J. Lovinger and E. S. 
Kennedy. 


SENECA COUNTY,—The Buffalo, N. Y., ‘Enquirer’ 
announces that work will begin the latter part of this 
month. The foreman is at Geneva, and considerable ma- 
terial has been accumulated in the way of ties and rail- 
road iron. 


SHELBYVILLE SOUTHERN.—W. S. Dawley, C. E., 
Chicago, writes us that this is a branch of the Chicago 
& Eastern Illinois from Shelbyville to Altamont, Ill, a 
distance of 241% miles; the line is located and the right of 
way is nearly all purchased. Contract is let to M. S. 
Cartter & Co., Oriel Bldg., St. Louis, Mo., who have 200 
teams at work. Two pile drivers and masons are at work 
on the foundations for a viaduct over the Kaskaskia River, 
1,400 ft. long and 100 ft. above the bed of the stream. 
Ch. Engr., N, R. Olcott, Altamont, Ill. Baxter L. Brown, 
Resident Engr., Shelbyville, Ill., also writes us as above, 
and states that sub-contractors are Johnson Bros. & Fought, 
St. Elmo, Ill.; Myers Construction Co., St. Louis, Mo.; 
Detroit Bridge Co., Detroit, Mich. 


Southern. 


BALTIMORE & OHIO.—The Martinsburg, W. Va., “In- 
dependent’ states that the branch from, Green Spring to 
Romney may be extended to Moorefield. Surveyors are 
now at work laying out the route. Ch. Engr., N. T. Man- 
ning, Baltimore, Md. 


CAROLINA, TENNESSEE & OHIO.—Gillis & Black, 
contractors, Wilmington, N. C., write us that the pro- 
jected length is 80 miles from Navassa, via El Paso and 
Town Creek, to Southport, N. C. The work is now half 
completed. Gillis & Black and Frank H. Blodgett, Wills- 
ton, O., are the contractors. Pres., J. C. Challenger, 
Philadelphia, Pa.; Ch. Engr., Walter G. MacRae, Wil- 
mington, N. C. 


LOUISVILLE & NASHVILLE.—This company proposes 
to renew its main track in Newport, Ky., during October, 
with S0-Ib rails. 


SISTERSVILLE.—E. J. Miller, Ch. Engr., Wheeling, 
W. Va., writes us that the preliminary survey has been 
completed as far as Middlebourne, W. Va., a distance of 
12 miles. This is the most difficult part of the route. 
The road is projected to extend from Sistersville to some 
point in Tyler county. 


Northwest. 


GREAT NORTHERN.—A press dispatch from Aneta, N. 
Dak., states that this company is extending its Hope branch 
to Aneta, in the southeastern part of Nelson county, N. 
Dak. It will be completed about the middle of October. 
The terminus will be Aneta, N. Dak. Ch. Engr., J. F. 
Stevens, St. Paul, Minn. 


KANSAS CITY & OMAHA.—This company has been in- 
corporated to build a railway 170 miles long, beginning 
at Fairfield, Clay county, Neb.; capital stock, $3,000,000; 
incorporators, W..R. Kelly, Frank W. Hills, W. J. Carroli, 
Erastus Young and Frank D. Brown. It is reported that 
the Union Pacific is interested. 


LUMBER.—A press dispatch from Dickerson, Minn., 
states that D. F. Brooks and M. J. Scanlon, of Scanlon, 
Gibson Lumber Co., Minneapolis, Minn., and Engineer 
Cox have been looking over the proposed route for a new 
logging railroad, on which they expect to commence work 
immediately. The line will run north into Carleton 
county, through a large tract of timber which this com- 
pany recently purchased. 


PEORIA, LACON & NORTHERN.—E. C. Howlett, Secy., 
Peoria, Ill., writes us that the projected length is 51 
miles from Spring Bay, via Holton and Lacon, to Spring 
Valley, Ill., The surveys are made, right of way well in 
hand; capital not all secured; contracts will be let as soon 
as money is subscribed. Pres., Jno. M7 McNabb, Mount 
Palatine, Ill.; Ch. Engr., Geo. F. Wigton, Lacon, Ill. 


Southwest. 


BATON ROUGE & CENTRAL LOUISIANA.—The Alex- 
andria, La., ‘‘Town Talk "’ states that F. M. Welch is 
promoting the building of this railway. The capital stock 
is said to be fixed at $3,000,000; he is trying to secure a 
5-mill 10-year tax from the parishes through which the 
road will be built. It is proposed to have the line in 
operation by Jan. 1, 1898. 


Rocky Mountain and Pacific. 


ALVISO.—The San Jose, Cal., ‘‘News,’’ dated Sept. 9, 
states that all impediments to the project of the Alviso 
Ry. are now removed and that it is now ready for con- 
struction; contractors, were on the ground last week 
making estimates, which will be submitted to the railway 
people next week. It is expected that actual work on 
the construction of the road will commence in two or 
three weeks, and it will be pushed rapidly to comple- 
tion. 


BRITISH COLUMBIA SOUTHERN.—A press report 
states that this company has given notice of an applica- 
tion to Parliament for power to extend its line of railway 
from its present authorized terminus in Crow’s Nest Pass, 
easterly to MacLeod and Lethbridge, in the Province 
of Alberta, British Columbia. The line has been subsi- 
dized with a land grant of 4,000,000 acres. 


COLUMBIA & RED MOUNTAIN.—A press dispatch, 
dated Sept. 12, stated that tracklaying from Spokane, 
Wash., will begin next week, and the road will be hauling 
ore in 80 days. It has a grade from Northport, where con- 
nection is made with the Spokane line, of 3%, The alti- 
tude of Rossland at the terminal is 2,100 ft. above North- 
port, and the line is 22 miles long. 


SONORA.—This company has advertised for bids for 
furnishing 15,000 ties, 6x8 ins. and 8 ft. long; to be 
delivered not later than Dec. 31, 1896. Address, the office 
of the company, at Guaymas, Mex. 


WILCOX.—A press dispatch states that a railway will be 
built from Wilcox, Ariz., on the Southern Pacific, south- 
ward to Nacosari, to open a copper camp. A company, 


with a capital of $6,000,000 has been formed for the 
purpose of building and the plans and specifications are 
being made. Work will begin inside of four months and 
the surveyors will begin as soon as the plans are com- 
pleted. Prof. Ricketts will have charge of the engineering 
corps. 


STREET AND ELECTRIC RAILWAYS. 


SOUTH PORTLAND, ME.—The Portland “‘Express”’ 
states that the Portland & Cape Elizabeth Ry. Co. has 
petitioned the selectmen of South Portland to allow it to 
build a single track electric railway with the necessary 
turnouts and switches from the junction of the shore 
road and Angell St., to the town line between South Port- 
land and Cape Elizabeth. A hearing will be held at the 
town hall, Sept. 28. 


BARRE, VT.—The Barre Electric Ry. Co. is said to have 
filed a bond to the amount of $3,000 with the city clerk 
to the effect that it will have the proposed electric rail- 
way in operation by Sept. 1, 1897. F. C. Kennedy, Burl- 
ington, Vt., is interested. 

BOSTON, MASS.—The ‘‘Transcript’’ states that the New 
York, New Haven & Hartford Ry. may equip its suburban 
lines with the third rail electric system, such as is now 
in use on the Nantasket Beach route. 


NEWTON, MASS.—The Wellesley & Boston St. Ry. Co. 
has been granted permission to build an electric railway. 


WORCESTER, MASS.—The ‘‘Telegram”’ states that A. 
L. Kneeland has succeeded in organizing the Westminster 
St. Ry. Co., to build an electric street railway to Mount 
Wachusett, a distance of about 10 miles; capital stock, 
$100,000. Among those interested are: D. C. Miles, Wm. 
Mayo, F. A. Merriam, Artemus Merriam, P. P. Ellis, and 
S. F. Lamb, of Westminster; W. B. Ferguson, of Mal- 
den; W. E. Putney, of Fitchburg, and Geo. H. Mellen, of 
Worcester. 


WEYMOUTH, MASS.—The Weymouth & Braintree St. 
Ry. Co. has been granted permission to extend its tracks. 


WEST HAVEN, CONN.—The Winchester Ave. St. Ry. 
Co. has been granted permission to extend its lines. 


COHOKS, N. Y.—It is stated that an electric railway 13% 
miles long will be built to connect, through Watervliet 
and Green Island, the lines of the Cohoes City and the Al- 
bany City Ry. companies, and thus connect Cohoes and 
Albany. Houlihan & Larkin are the contractors. Work 
will begin at once. 


TOTTENVILLE, N. Y.—The Edgewater trustees have 
granted permission to the Midland Electric R. R. Co. to 
construct a double track on Richmond road from Broad 
St. to Osgood Ave. 


CARLISLE, PA.—M. B. Cumbler, Ch. Engr., Carlisle, 
Pa., writes us that it is the Cumberland Valley Traction 
Co. and not-the Lamb Valley that is building the electric 
railway from Carlisle to Boiling Spring, as stated in our 
issue of Sept. 10. Pres., Geo. W. Cumbler, Steelton, Pa. 

DOYLESTOWN, PA.—The stockholders of the Doyles- 
town & Willow Grove Turnpike have leased the road to 
the Bucks County Ry. Co. for building an electric rail- 
way. It is stated that work on the extension from Willow 
Grove to Doylestown will begin by Oct. 15. The distance 
is 12 miles. Henry J. Harris, Doylestown, is interested. 

CONNELLSVILLE, PA.—A charter has been issued to 
the Connellsville Suburban St. Ry. Co. to build a line to 
connect Connellsville and South Connellsville, by way of 
the village of Gibson; capital stock, $25,000; directors, 
S. R. Slaymaker, John F. Barrey, Lancaster; Joseph Sois- 
son, John D. Frisbee, H. 8S. Newmyer, John Soisson, R. 
W. Soisson, Connellsville. 

BALTIMORE, MD.—Rights of way through private 
property have been secured by the City & Suburban Ry. 
for the proposed extension of its Walbrook line from 
Mount Holly to Electric Park. Grading will probably be 
finished this winter and tracks laid early next spring. 
The road will be double-tracked and 2% miles long. 

FREDERICK CITY, MD.—It is stated that the Freder- 
ick & Middletown Electric Ry. Co. has obtained the right 
of way over the Baltimore & Frederick turnpike and will 
soon begin work on an extension to the Frederick fair 
Eanes It is expected to have the road completed by 

ct1Z. 

GOSHEN, IND.—A press report states that the Commer- 
cial exchange is advocating a proposition to secure the 
completion of the electric line between Goshen and Elk- 
hart. It is proposed to levy a 144% tax for the purpose 
and a special election is soon to be called to vote on the 
question. 

PEORIA, ILL.—The ‘‘Herald’’ states that the village 
trustees of North Peoria granted a franchise to the Glen 
Oak & Prospect Heights Electric Ry. Co. 


SOUTH MILWAUKEE, WIS.—The Milwaukee Electric 
Ry. Co. has been granted permission to extend its lines 
into South Milwaukee. An agreement with the Racine 
Electric Ry. Co. has been prepared and awaited only the 
granting of the franchise to be signed by the officers of 
the two lines. It arranges for an interchange of cars and 
a continuous passage between the two cities without 
change, a distance of about 25 miles. It is stated that 
the grading has been completed to a point within four 
miles of the corporate limits of the village and within six 
miles of the terminus. Ties have been distributed along 
the line and large quantities of steel are awaiting distri- 
bution. All the work has been completed for several miles 
out of Racine. 

KANSAS CITY, MO.—A proposition to give a franchise 
to the West Side St. Ry. is being considered. 


EMPORIA, KAN.—The Emporia Electric Light, Ry. & 
Gas Co. has been incorporated; directors: F. R. Beidler 
and A. M. Coffman, Baltimore, Md.; J. A. Bendure, Atchi- 
son, Kan.; William Addis,-H. Parkman, D. W. Hainer 
and J. O. Patterson, Emporia. 

CANON CITY, COLO.—Jos. B. Crosby, London, Eng., 
is said to be the promoter of an electric railway to con- 
nect Canon City with the Cripple Creek district. It 
would be used for hauling ore. The plan includes the 
erection of two mills and the building of a power plant 
to illuminate Cripple Creek. The estimated cost of all 
is $1,250,000. 

TACOMA, WASH.—The “‘Ledger’’ says that the King 
county commissioners have ordered recorded the accept- 
ance of a franchise to Frank C. Ross for a street railway 
across the East Tacoma tide flats. 


LOS ANGELES, CAL.—The city council will receive 


bids until Oct. 5 for a franchise for an electric street 
railway. C. A. Luckenbach, Cy. Clk. 


SAN JOSE, CAL.—It is reported that the supervisors 
have granted the petition of L. M. Hale for six months’ 
extension of time in which to commence the work of 
constructing an electric railway from the western bound- 
ary line of San Jose to Saratoga. 


LIVERPOOL, N. S.—It is reported that an electric rail- 
way is to be built at once from Liverpool, five or six 
miles to the pulp mill at Milton, to carry its products, 
as well as passengers, to the seaport, 
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QUEBEC, QUE.—A company of Quebec capitalists is 
said to be in the process of formation to take over the 
franchise of Mr. Beemer and construct the electric rail- 
way. The capital necessary for this purpose is estimated 
to be $400,000. Among those interested are: E. E. Webb, 
T. H. Dunn, A. Breakey, F. W. Ross, A. Thompson, E. 
M. Methot, HE. Sharples, G. T. Davie. It is said to be the 
intention of the promoters to put between 400 and 500 
men at work at once to equip and put in operation the 
Lower Town section as far as the St. Valier tollgate 
this fall. 


ELECTRIC LIGHT AND POWER. 


NEAZIE, MW®.—It is reported that the Public Works 
Co., of this place, is soon to put in a new 750-HP. engine 
at its power plant. 

COLLINS, N. Y.—An electric light plant will be placed 
in the state farm hospital at Collins. About 1,000 in- 
candescent lights and sufficient wiring and a dynamo will 
be required; also a 4U00-HP. boiler, ete., for tre new pump- 
ing plant. Arch., A. C, Essenwein, 316 Pearl St. Buffalo, 
INDY: 

SYRACUSE, N. Y.—The council has granted fran- 
chises for electric light and power and telephone systems 
to Eugene Hughes & Co. R. R. Stuart, Cy. Engr. 

COVER, N. J.—It is stated that the site for the proposed 
new plant of the Dover Electric Light Co. has been se- 
lected; it is probable that certracts for the erectiun of 
the plant will soon be awarded. 

DUNMORE, PA.—Bids are asked until Oct. 6 for light- 
ing this place with 55 arc lights for five years, commenc- 
ing Feb. 1, 1897, Address H. B. Gilligan. 


AUGUSTA, GA.—Local papers state that a company is 
berg organized to build a new electric light plant in 
this city. E. A. Swete, Arlington Hotel, is reported as 
interested. 


BRUNSWICK, GA.—It is proposed to build an electric 
light plant in this city. J. B. Abrams, Chn. Com. 


JACKSONVILLE, FLA.—It is stated that the Jackson- 
ville Textile Mill Co. is securing estimates for a 60-light 
dynamo. 

SHREVEPORT, LA.—The mayor is reported as inter- 
ested in a projected light plant, 


ROSEVILLE, GA.—J. W. Stevenson has been granted a 
franchise for an electric light and power plant. 

BRYAN, O.—Bids are asked until Oct. 9 for construct- 
ing an electric light plant. Engr., Frank B. Rae, 134 
Monroe St., Chicago, Ill.; John W. Nelson, Mayor; A. E. 
Snyder, Chn. Com. 

JASPER, IND.—The Jasper Electric Light. Co. is re- 
ported to have been granted a franchise for lighting this 
city, a plant for which will be built at once. 

MANISTEE, MICH.—Bids are asked until Oct. 15 for 
lighting the streets with 100 arc lights. James L. Sibben, 
Cy. Clk. 

GILLESPIE, ILL.—It is stated that Smith & Querback, 
of Staunton, Ill, have been granted a franchise for 
lighting this place with electricity for ten years. 

STAUNTON, ILL.—Bids are asked by the city clerk 
until Sept. 29 for constructing an electric light plant. 
Consult. Engrs., Bryan & Humphrey, Turner Bldg., St. 
Louis, Mo. 

OCONTO, WIS.—It is 
wanted for constructing a 
Bridger, Cy. Clk. 

BRITT, IA.—The Britt Light & Power Co. is reported to 
have been granted a franchise. The company wants bids 
for two 25 K-W. machines, engines, boilers, lamps, wire. 

CARTHAGE, MO.—The council is reported as consid- 
ering the question of putting in a municipal electric 
light plant. 

FERGUSON, MO.—It is reported that the Olive Branch 
Blectric Light & Supply Co. proposes to build a duplicate 
plant. 

ST. LOUIS, MO.—The board of public improvements will 
soon ask for bids for lighting the streets of this city with 
electricity for 23 years. Robt. E. McMath, Pres. 

BALLINGER, TEX.—An electric light plant is to be 
constructed by the Ballinger Mfg. Co., according to re- 
ports. 

TACOMA, WASH.—The fire and water committee has 
decided to recommend to the council the granting of the 
request of the board of public works for $6,000 worth of 
improvements in the light department. T. E. Doherty, 
Comr. Pub. Wks. 

MARIPOSA, CAL.—The Mariposa Electrical Co. was in- 
corporated last week. It proposes to dam the Merced 
River and thus secure about 6,000 HP. The works will be 
74% miles from the dam and the plant will be in the center 
of the mother lode. It is said that nine-tenths of the 
mines are now idle because steam power is too dear. 


SAN JOSE, CAL.—A resolution has been adopted by the 
council granting the Peninsular Lighting Co. permission 
to erect poles, string wires and make all preparations for 
equipping an electric light line from San Francisco Creek 
to Mayfield and Mountain View. H. A. Pfister, Clk. 

GRANBY, QUE.—It is reported that an electric plant is 
projected to light this place, Adamsville, Farnham Centre 
and Hast Farnham. 


WINCHESTER, ONT.—An electric light plant for this 
place is proposed, according to reports. 

LIMA, PERU.—It is stated that the corporation of the 
city of Lima has approved a contract with an American 
electric lighting and tramway.company to which is ac- 
corded concessions to the amount of 70,000 ($34,000) sols 
per annum. Feberico Bergmann, Consul Gen., 25 White- 
hall St., New York, N. Y. 


NEW COMPANIES.—Amherstburg Electric Light, Heat 
& Power Co., Limited, Amherstburg, Ont.; $20,000; W. H. 
McEvoy, Amherstburg; F. C. Armstrong, Toronto, Ont.; 
J. J. Ashworth, Toronto; Mary A. McEvoy, Amherstburg; 
Mary A. Kane, Amherstburg. 

Marquette Electric Co., Chicago, Ill.; $2,500; Edwin O. 
Lamphere, Henry Jj. Brubaker, Ripley N. Baylis. 

Bradley Electric Light, Heating & Power Co., Cleveland, 
O.; $100,000; George Lillis, John C. Burgess, S. H. Hold- 
ing, M. W. Neal, Frank S. Masten. 

San Luis Potosi Electrical Co., Charleston, W. Va., 
$100,000, with $500 paid in; Chas. H. White, Fred. J. 
Curnick, Geo. A. Waddell, New York,-N. Y.: Justin D. 
White, Newark, N. J.; P. Du Pratt White, Nyack, N. Y. 


BRIDGES. 


_ PORTLAND, ME.—Bids are asked until Oct. 9 for buila- 
ing five masonry bridge piers, ag stated in our advertising 


estimates are 
CA 


reported that 
100-are light-plant. 


columns. Geo. N, Fernald, Comr. Pub. Wks. 

FALL RIVER, MASS.—The construction of an $18.000 
bridge in the park is being considered. Phillip D. Borden, 
Cy. Engr. 


BEVERLY, MASS.—The question of building a tem- 
porary drawbridge at a cost of $2,500 is being discussed 
by the council. The draw of the permanent bridge is to 
be widened at once. 

WOONSOCKET, R. I.—An appropriation of $21,500 has 
been made for new bridge abutments, etc. Plans will be 
ready in about ten days. Frank H. Mills, Cy. Engr. 


HARTFORD, CONN.—The committee has awarded J. J. 
Goodwin the contract at about $2,000 for building an 
ornamental stone bridge over Park River at Asylum Ave. 


TORRINGTON, CONN.—The Berlin Iron Bridge Co., of 
East Berlin, Conn., has been awarded the contract at 
$6,895 for constructing a new bridge over the Naugatuck 
River at Main St 

BINGHAMTON, N. Y.—The Owego Bridge Co., Owego, 
N. Y., has been awarded the contract for building two 
new bridges over the Seneca River at a cost of $19,400. 


BUFFALO, N. Y.—The New York Central & Hudson 
River R. R. Co. has signed a contract with the grade 
crossing commissioners to abolish the grade crossing at 
Chicago St. A large viaduct will be built.——The council 
has asked the board of public works to prepare plans and 
specifications for rebuilding the unsteady piers of the 
Elmwood Ave. bridge. 

NEW YORK, N. Y.—Plans have been prepared by M. A. 
Kellogg, Ch. Engr. Park Dept.. for an approach for the 
southern end of the Central bridge. The improvement will 
widen 155d St. 40 ft., giving it a total width of 70 ft 


HACKENSACK, N. J.—Bids are asked until Oct. 3 for 
building a bridge with steel beams and flagging at Wor. 
tendyke. John H. Post, Chn. Com., Hackensack. 


BEAVER FALLS, PA.—The viewers have recommended 
the purchase by the county of the bridge over the Beaver 
River at Bridgewater, which has recently been condemned; 
its value is reported at $37,000. 

ELLWOOD CITY, PA.—The county commissioners have 
awarded to Nelson & Buchanan, Chambersburg, Pa., the 
contract for the cantilever bridge over the Connequens- 
sing River. It will be 468 ft. long with a 24-ft. roadway, 
and two 5-ft. sidewalks. 


PHILADELPHIA, PA.—The board of surveys has rec- 
ommended the construction of a bridge over the railway 
tracks at Butler St. at a cost of about $100,000. T. M. 
Thompson, Dir. Pub. Wks. 


PHILADELPHIA, PA.—It is stated that the engineer of 
bridges of the Pennsylvania R. R. Co. is preparing plans 
for a 10-span steel viaduct bridge on the Phoenixville 
branch, near Chickering Valley station.——H. P. Nichols, 
of the Philadelphia & Reading R. R., is preparing plans 
for an iron and stone bridge at the Falls Road, Falls of 
Schuylkill. 

BOYDS, MD.—Press reports state that the contract for 
erecting a steel bridge for the Baltimore & Ohio R. R. Co., 
over Little Seneca Creek, near Boyd’s, has been let to 
the Pennsylvania Steel Co., Steelton, Pa. Work has com- 
menced on the bridge, which is expected to be finished by 
Dec. 15, 1896. The new bridge will replace a wooden 
structure. It will be over 400 ft. long and about 100 ft. 
high. The construction will be under the management of 
John W. Carroll, of Harrisburg, Pa. 'The masonry, which 
was awarded to Bennett & Talbott, of Greensburg, Pa., is 
rapidly nearing completion under the supervision of C. 
A. Grannell, of Smithfield, Pa. The engineers in charge 
of the work are P. H. Irwin, C. M. James and Webb. M. 
Kefauver, of Baltimore, Md. 


HASTINGS, FLA.—The citizens have petitioned the 
county commissioners at St. Augustine for a new bridge 
over Deep Creek. 

CLEVELAND, 0O.—The Erie R. R. Co. is considering 
plans for a bridge over its tracks at Martin St. 


INDIANAPOLIS, IND.—Bids will be received Sept. 30 
for five girders under bridge over canal at West St. 


DETROIT, MICH.—Chas. F. Payne, Engr. Michigan 
Central R. R. Co., has prepared plans for an iron bridge 
to carry the railway tracks over Woodward Ave.; esti- 
mated cost, $53,000. 

CHICAGO, ILL.—L. B. Jackson, Cy. Engr., has ordered 
the rebuilding of the bridge over the river at North- 
western Ave.—It is stated that the Milwaukee Bridge 
Co., of Milwaukee, Wis., was the lowest bidder Sept. 2 
for the construction of the bridge for the Elgin, Joliet & 
Eastern R. R. Co., over the Chicago drainage canal, as 
advertised in Engineering News, at $33,477. and also for 
the Southwest Boulevard bridge at $15,200: Benzette 
Williams, Chicago, was the lowest bidder at $34,444, for 
the masonry for the latter bridge. James Reddick, Clk. 
Sanitary District. : 

FOSTER, ILL.—The township committee has voted to 
build a 65-ft. and a 50-ft. bridge in Drury township. Jo- 
seph Fitzpatrick, Chn. Com.; F. P. Gillitt, Town Clk. 


DULUTH, MINN.—Bids are asked until Oct. 6 for con- 
structing four bridges of 150 to 52 ft. span. O. Halden, 
County Audr.; F. Davis, County Surv., Trust Co. Bldg.— 
The council has voted to reauest the St. Paul & Duluth 
R. R. Co., the Northern Pacific R. R. Co., and the Duluth 
Transfer Ry. Co. to build a viaduct over their tracks at 
Garfield Ave. Henry Truelsen, Mayor.——The Duluth-Su- 
perior Bridge Co. has filed a second general mortgage 
covering an issue of $300,000 of general second mortgage 
bonds subject to the first mortgage of $650,000. The 
mortgage is given to the Central Trust Company, of New 
York, and runs 30 years at 5%. The piles for the pivot 
nier for the bridge have been driven and work on 
the masonry has been begun. Ch. Engr., A. P. Boller, 71 
Broadway, New York, N. Y. 


ST. PAUL, MINN.—The city engineer has been directed 
to prepare plans for an iron bridge at Summit Ave.. over 
the railway tracks. L. W. Rundlett, Cy. Engr. 

HILLSBORO, N, DAK.—The following bids were re- 
ceived Sept 8 for constructing nine county bridges; Geo. 
O. Stomner, County Audr., Hillsboro: 


Gillette-Herzog Mfg. Co., Minneapolis, Minn......$9,939 
1. Fs JohnSons = Minneapolis is24) 0% 4:4 «iv alehe sees eee LOLOU0 
S. M. Hewett & Co., Minneapolis..................10,050 
Milwaukee (Wis.) Bridge & Iron Works.......... 9,592 
Wrought Iron Bridge Co., Canton, O. (accepted).... 9,395 

ELK POINT, S. DAK.—Bids are asked until Oct. 15 


for constructing a 220-ft. wooden and iron pile bridge 
at the mouth of the Broken Kettle, and also a 161-ft. 
pile bridge over the Big Sioux .River. A. P. Asbjeld, 
County Audr. 

BIG TIMBER, MONT.-—Bids are asked until Oct. 8 for 
constructing an iron and steel bridge over the Yel- 
lowstone River, near Big Timber. J. W. Bailey, Chn. 
Bd. County Comrs. 

BILLINGS, MONT.—The construction of a 150-ft. bridge 
over the Musselshell River, at a cost of $5,000, is being 
considered. J. C. Bond and P. O. Grennell are the commis- 
sioners. A. A. Morris, County Surv., Billings. 


HOUSTON, TEX.—Bids are asked until Oct. 12 for erect- 
ing a bridge over Green’s Bayou on the Houston and 
Crosby Road; bond, $2,000, John G. Todd, County Judge, 
Houston, 


WICHITA, KAN.—We are informed that the county 
commissioners received the following bids Sept. 15 for 
constructing a 225-ft. steel bridge, each company sub- 
mitting its own plan: 

Oregonia Bridge Co., Oregonia, O.......$4,718 and $4,899 
St. Louis Br. & Ir. Co., St. Louis, Mo.. 4,050 and 4,375 


Mo. Valley Br. & Ir. Co., Leavenworth, Kan...... 4,195 
Farnsworth & Blodgett, Kansas City, Mo.......... 4,100 
Massillon Bridge Co,, Massillon, O...............+ 5,200 
Geo. E, King Bridge Co., Des Moines, Ia.......... 4,000 
Groton ‘Bridge & Mfg. Co., Groton, N; Vases eee 4,985 
Canton” Bridge: Co;, “Canton, Ov... ane ee » 3,960 


Wrought Iron Bridge Co., Canton, O...$3,600 to 4 
Kansas City Bridge Co., Kansas City.. 4,300 and 4,406 
Ycungstown Bridge Co., Youngstown, O.. 3,550 to 4,700 

DENVER, COLO.—The city engineer has been directed 
to prepare plans and specifications for completing the 
14th Street viaduct. W. W. Booth, Pres. pro tem. Ba, 
Pub. Wks. T. J. Milner, Ch. Engr. 

KANSAS CITY, MO.—Daniel O'Flaherty, Kansas City, 
has prepared plans for a new viaduct from Main to Wall 
St., on 8th St.; estimated cost, $20,000. H. A. Wise, Cy. 
Engr. 

SIDNEY, WASH.—Bids are asked until Oct. 5 for con- 
structing a 600-ft. trestle in Section 15. Joseph Pitt, 
County Audr. 


CORVALLIS, ORE.—Bids are asked until Oct. 7 for 
constructing a wooden bridge over the Luckiamute River. 
V. E. Watters, County Clk. 

OAKLAND, CAL.—The council is considering the ques. 
tion of filling in the space at the 8th St. bridge and of re- 
building the bridge at a cost of about $19,000. 

RED BLUFF, CAL.—Bids are asked by the city clerk 
until Sept. 28 for constructing a 100-ft. steel bridge. 

SACRAMENTO, CAL.—Bids are asked until Sept. 28 
for constructing a steel or combination bridge over the 
Cosumnes River on the Stockton road, near McConnell’s 
Station. The structure is to be 225 ft. long with a road- 
way 20 ft. wide; and until the same date for an &0-ft. 
trestle. J. C. Boyd, County Surv.; Wm. B. Hamilton, Clk. 


SAN RAFAEL, CAL.—The city trustees have accepted 
plans and specifications for a concrete bridge. 

SONOMA, CAL.—The street committee has authorized 
the city clerk to advertise for bids for building 4 new 
bridge at Fourth St. 


BUILDINGS. 


BURLINGTON, VT.—Bids are asked until Oct 12 for the 
construction, plumbing, heating, etc., of one double set 
of officers’ quarters at Fort Ethan Allen. Capt. Guy How- 
ard, Asst. Q. M., Burlington. 

BURLINGTON, VT.—It is reported that the Central 
Vermont R. R. Co. will soon build a new round house in 
this city. F. W. Baldwin, Gen. Supt., St. Albans, Vt. 


BOSTON, MASS.—Estimates are being secured for erect- 
ing a 5-story brick office building on Fulton St., near 
Barrett St., for the estate of Thos. E. Proctor. Archs., 
Winslow & Wetherell, 3 Hamilton Place.——Bids are 
asked until Oct. 1 for constructing, heating and ventilat- 
ing a brick school building at Chambers and Poplar Sts. 
Arch., John L. Faxon, 7 Exchange Place; Edward H. 
Dunn, Chn. Com. 


BOSTON, MASS.—The American Congregational Associa- 
tion has appointed a committee to secure plans, ete., for a 
new building on Beacon St. adjoining the Boston Athe- 
neum, The building will be a 10-story steel frame struc- 
ture. Rey. Joshua Coit, Wm. H. Emerson, Jonathan A. 
Lane, Rey. Dr, A. H. Quint and Samuel B. Capen compose 
the committee. 


MELROSE, MASS.—Tristram Griffin, 172 Washington 
St., Boston, and Malden, Mass,, has prepared plans for a 
new high school building to cost $100,000. The building 
will be 154 x 76 ft. Royal P. Barry, Chn. Com.; Oliver A. 
Roberts, Chn. School Bd. 

NORTHAMPTON, MASS.—It is reported that bids will 
soon be asked by Joseph Heckert for erecting a Masonic 
temple to cost $65,000. Archs., Putnam & Bayley, North- 
ampton. 

BROOKLYN, N. Y.—We are informed that the following 
bids were received by the bureau of docks and yards, 
Washington, Sept, 21, for repairs to the hospital at the 
Brooklyn Navy Yard, as advertised in Engineering News: 


Thomas Dwyer, 106 E. 116th St., New York..... - $47,000 
M. Gibbons & Son, 318 Columbia St., Brooklyn.... 29,975 
Isaac A. Walker & Son, 1213 Filbert St., Phila.... 26,491 
D. S. Hess & Co., 876 Broadway, New York...... 38,900 
Arthur H. Weeks, 2150 Fulton St., Brooklyn. ..... 32,000 


BUFFALO, N. Y.—Eckel & Ackerman, 46 Niagara St., 
have prepared plans for an addition to engine house No. 
2. It will be of brick and stone, 20 x 116 ft., and is to 
cost $20,000. Bids will probably soon be asked.—I. G. 
Perry, State Arch.. Albany, has prepared plans for the 
$400,000 armory of the 74th Regiment of the National 
ate There is an appropriation of $25,000 to begin the 
work. 

COLLINS, N. Y.—The trustees of the state farm at 
Collins have instructed A. C. Essenwein, 316 Pearl St., 
Buhalo, to add to the original plans a hospital wing for 
120 patients, costing $60,000, a dining room for 800, to 
cost, $20,000, a kitchen and servants’ wing to cost $30,000, 
and a laundry. 

MOUNT VERNON, N. Y.—The committee has reported 
a cost of a new city hall at $150,000. Edwin W. Fiske, 
Mayor. 


_NEW YORK, N. Y.—Bids are asked until Oct. 7 for mak- 
ling repairs, etc., to the fire department building at 160 
Chambers St.; bond, $7,000. O. H. La Grange, Pres. 
Comrs. Fire Dept, 189 East 67th St.—Hoppen & Koen 
are preparing plans for an office building at Broadway 
and 57th St. for Mrs. Wm. J. FitzGerald. Col. S. V. R. 
Cruger and H. W. MeVickar can be addressed.—It is 
stated that R. T. Wilson, a New York banker, proposes to 
erect an office building at 32 and 34 Broadway.— Local 
papers state that there is some talk of constructing two 
hotels at Broadway and 36th St., and at aith St. EB. A. 
Cruikshank & Co. are the representatives.——Plans have 
been filed by Phillip Kloeberg for a 4-story brick dwelling 
on Riverside Drive, near 73d St., to cost $55,000, and 
by G. L. Lawrence for a 5-story brick store on Amster- 
dam Ave., near 106th St., to cost $45,000. 


NEW YORK, N. Y.—Plans have been filed by the New 
be aS & Ley ement Co., 156 Broadway, for a 
2-story brick store building at 625 Broadwa , to cost 
$318,000. ‘ ‘ x 
SYRACUSE, N. Y.—Benson & Brockway, 225 Bastable, 
Svracuse, and 55 Broadway, New York, have prepared 
plans for a building for the Bank of Syracuse. The struc- 
ture will be 70 x 27 ft. and is estimated to cost $50,000. 
HOBOKEN, N. J.—Bids are asked until Oct. 14 for con- 
structing a new school building at Park Ave. and Newark 
St. Archs., Fall & Maxson, 1214 Washington St.; M. V. 
McDermott, Cy. Clk. 


Supplement——September 24, 1896. 


MONTCLAIR, N. J.—Bids are asked until Sept. 26 for 
erecting a school building on Maple Ave. John J. H. 
Love, Clk. Bd. Education. 

NEWARK, N. J.—Plans are being considered by the 
board of health for a hospital to cost $200,000. 

ALLEGHENY, PA.—Geo. J. Holler, 151 Washington 
Ave., Allegheny, has been awarded the contract for erect- 


_ ing a new school building in Ward No. 6, at $96,400. The 
total cost will be about $125,000. 
APOLLO, PA.—Edward Stotz, 347 Fifth Ave., Pitts- 


burg, has prepared plans for a brick school building. Ad- 
dress S. S. Jack, Apollo. 

LANCASTER, PA.—The grand jury has ordered the 
county commissioners to build a new court house at ence. 
Plans for this building were prepared some time ago, ac- 
cording to reports. 

PHILADELPHIA, PA.—J. F. Stuckert & Son, 49 North 
13th St., are reported as preparing plans for a T-story 
brick and iron store house at Columbia and 10th Aves., 
for Hatfield Bird, of Philadelphia. The structure will be 
160 x 40 ft. 


‘ PHILADELPHIA, PA.—The United Singers of America 
have decided to erect a hall at Fotteral Square, 11th and 
York Sts., in which to hold the Saengerfest or 
Musical Festival in 1897. The structure will be 400 ft. 
long, 300 ft. wide, and 65 ft. high, built of wood and iron 
and lined with macrite. Arch., Carl Selensinger. 


PITTSBURG, PA.—Alden & Harlow are preparing plans 
for two branch library buildings, one of which will cost 
$30,000 and the other $15,000.—Chas. Bickel, 524 Penn 
_ Ave., has prepared plans for an 8-story building at Fifth 

Ave. and Federal St., to cost $80,000.—A, L. Huff, 5817 
Harvard St., Pittsburg, is preparing plans for a 2-story 
office building for the Shoenberger Steel Co.—FE. C. Trit- 
tin, 502 Walnut St., Philadelphia, Pa., is preparing plans 
_ for a new school building in East End, to cost $30,000.— 
Ground has been broken for a new town hall in East 
Pittsburg to cost $9,000. A jail will be attached. 


BROOKLYN, N. Y.—A contract has been awarded to 
Thomas B. Rutan to build the new Central Presbyterian 
Church at Marcy and Jefferson Aves. The building will 

cost about $95,000, and will have a total seating capacity 
of 1,797. Its architecture will be Gothic, and it will cover 
a plot 100% 130 ft. Henry J. Brown & Son have the con- 
tract for the carpenter work. Rev. J. F. Carson is th; 
pastcr.-—The following bids were received Sept. 16 by 
W. E. Sylvester, M. D., Gen. Supt. State Hospital, for 
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submitted by Emil Guenther, A. C. Swarts, J. W. Bones 
and Harry Thomas, of this city; J. W. Curtis, of Los 
Angeles; McDougall Bros., of Bakersfield, Cal.; V. L. 
Brown and W. J. Cuthbertson. 

MADERA, CAL.—An election is to be held soon to vote 
on the question of issuing $50,000 in bonds for construct- 
ing a county court house and jail. 

PASADENA, CAL.—Prof. T. S. C. Lowe is reported as 
making arrangements for erecting a new hotel in this 
city. 

SAN JOSE, CAL.—An ordinance has been adopted call- 
ing a special election for Oct. 51, to vote on the propo- 
sition to issue bonds to the amount of $115,000, of which 
$75,000 will be used for the construction of a high school 
building. 

VISALIA, CAL.—The supervisors are reported to have 
rejected the.bids for building the new county jail. 

BOISE, IDAHO.—Plans and suggestions have been re- 
ceived from eastern an@ western architects for a new 
state prison. The inmates of the penitentiary will get 
out rock for the foundation and other material. The 
board hopes to secure enough money from the sale of 
timber lands allotted to the penitentiary to erect the 
building. 

CAPE BRENTON, N. S.—Guy King, 431 Walnut St., 
Philadelphia, Pa., has prepared plans for a $50,000 hotel 
at this place, according to reports. 

TORONTO. ONT.—Bids are asked until Oct, 8 for the 
plumbing, ventilating, electric wiring, etc., for the new 
municipal buildings now being erected on West Queen St. 
Archs., E. J. Lennox, King and Yonge Sts.; R. J. Fleming, 
Mayor and Chn. Bd. of Control. 


WATER-WORKS. 


WINOOSKI, VT.—E. J. Tubbs, of Putnam, Conh., has 
been awarded a contract for sinking an artesian well for 
the Burlington Woolen Co. 

BOSTON, MASS.—Bids are asked until Oct. 6 for laying 
36 to 16-in. water mains, as stated in our advertising col- 
wins. W. N, Davenport, Secy. Metropolitan Water Bd., 
3 Mount Vernon St. 

CAMBRIDGE, MASS.—It is stated that the water board 
will purchase a 20,000,000-gallon pumping engine. 

KINGSTON, MASS.—A special town meeting has been 
held to consider the report of the water commissioners 


_ erecting buildings, etc., at the Long Island State Hospital, upon tke question of an additional water supply. W. S. 
as advertised in Engineering News: Cole, Chn. 
Bids for Constructing Buildings at Long Island State Hospital. 
7 ' 
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J. B. Bussman & Co., Hancock, N. Y...........$326,931 $88,135 $1,783 $5,168 $5,558 $38,000 ...... $480,544 
Probst Construction Co., 160 5th Ave., N.Y. City 241,705 92.316 1,910 4,225 11,000 5,161 $1,405 357,822 
Gratten & Jennings, Buffalo, N. Y. .......... 288,000 83.662 3,014 10,268 8,849 6,106 2,095 351,994 
Shanahan & Turner, Amsterdam, N Y. ........ 271,610 97,191 1,580 5,245 8,900 2.818 1,896 337,847 
Charles Hart, 531 3d St., Brooklyn............ 273,910 19998 2.588 6,642 12,399 1,094 1,353 317,929 
Emon ds; BTOOKIYD 45 \0.0:ai6 6:00 afetsinear ais 211,700 79,000 2,179 4,246 6,580 5,000 1,600 310,305 


ANNAPOLIS, MD.—Morrow & Bro., of Baltimore, have 
been awarded the contract at $15,794 for constructing a 
new school building in this city. 

BALTIMORE, MD.—An appropriation of $29,000 has 
been made for two new elevators in the city hall. B. B. 
Owens, Inspector of Bldgs. 

NORFOLK, VA.—It is reported that work will soon be 
begun on a new hotel for the Monticello Realty Co. The 
building will be six stories high, 217 x 150 ft., and will 
contain 2430 guest rooms. Pres., D. Lowenberg; Archs., 
Carpenter & Peebles, 104 Main St., Norfolk. 

MARTINSBURG, W. VA.—Bids are asked until Oct. 9 
for constructing approaches to the post office building in 
this city, as stated in our advertising columns. Wm. 
Martin Aiken, Supervising Arch., Washnigton, D. C. 


TALLADEGA, ALA.—The executive committee of the 
Alabama Industrial School for White Girls at Montevallo 
has asked for new bids for constructing the first of the 
three proposed wings for the school. The bids received 
Sept. 14 ranged from $16,500 to $21,000. 

NEW ORLEANS, LA.—Harrod & Audry, Masonic Bldg., 
are preparing plans for a $50,000 office building. 

LEITCHFIELD, KY.—W. H. Bailey, of Henderson, Ky., 
has been awarded the contract at $13,759 for erecting 
a county court house. O. F. Hughes, Geo. Fletcher and 
J. A. Bishop are the commissioners. 

LOUISVILLE, KY.—Plans are wanted for a two-room 
addition to the court house, which addition is reported as 
estimated to cost about $250,000. Alderman De Garno, 
Chn. Com.—Joseph McWilliams & Co, have _ been 
awarded the contract for a new heating apparatus for 
the county court house, at $8,900. 

RUSHVILLE, IND.—Plans are asked by the committee 
of the members of the Immaculate Conception Church for 
a new edifice to cost $25,000. 

DETROIT, MICH.—Bids are asked until Oct. 7 for con- 
structing a county building in this city. Archs,, John 
Scott & Co., 85 Moffat Block, Detroit; Wm. Rickert, Chn. 

_ Com., County Audrs. 

CHICAGO, ILL.—The residents of Irving Park have se- 
_ lected a committee to make arrangements for erecting a 
_ new school building. 

CHICAGO, ILL.—The construction of a printing build- 
ing to cost about $200,000 is proposed for the University 
of Chicago. C. W. Chase is the director of the University 
Press. 

MINNEAPOLIS, MINN.—It is stated that J. J. Hill, 
Pres. Great Northern Ry., has been granted a permit to 
erect a 1,500,000-bushel elevator in this city. 

HELENA, MONT.—The capitol building commission on 
Sept. 5 let the first contract for the excavation for the 
foundation and basement for the new state capitol to 
Gebhardt & Wegner, of Helena, at 18 cts. a cu. ft. for 
earth work and 50 cts. cu. ft. for rock work. Arch., Geo. 
R. Mann, City Hall, St. Louis, Mo.; J. E. Rickards, Chn. 
Com., Helena. 

GALVESTON, TEX.—Plans and specifications are asked 
by the Galveston Wharf Co. until Nov. 14 for construet- 
ing a 500,000-bushel elevator, and also for a 250,000- 
bushel clearing house. John E. Baily, Secy., Galveston. 


SPOKANE, WASH.—Chase & Daniels, proprietors of the 
Arcadia Theatre at Riverside, are receiving bids for con- 
structing a $50,000 theatre, according to reports, 

FRESNO, CAL.—The board of supervisors has examined 
plans and specifications for the new county orphanage, 
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LAWRENCE, MASS.—The contract for a new pumping 
e.gine has been awarded to the Barr Pumping Engine Co., 
at $9,500. A. D. Marble, Cy. Engr. 

MILLER’S FALLS, MASS.—The commissioners of the 
water supply district are reported to have voted to re- 
ceive bids this week for the construction of the works 
from Late Pleasant to Miller’s Falls. 


NEW BEDFORD, MASS.—Bids are asked until Oct. 1 
for building foundations at pumping station and construct- 
ing conduit connections, etc., as stated in our advertising 
columns, Geo. S. Rice and Geo. E. Evans, Engrs., Bos- 
ton; R. C. P. Coggeshall, Supt. 


BALLSTON SPA, N. Y.—An election was called for 
Sept. 24 to vote on the question of a new water supply. 


BRIDGEWATER, N. Y.—E. F. Musson, of Norwich, is 
making preliminary surveys for works at this place. If 
his report is favorable the question will soon be submitted 
to a vote of the people. This item, by mistake, was pub- 
lished under Norwich, N. Y., last week. 

BROOKLYN, N. Y.—The board of aldermen has appro- 
priated $311,000 for the usual maintenance of the water 
system; $150,000 for diverting Horsebrook stream from 
Hempstead reservoir; $75,000 for the purchase of ponds 
near Springfield and for the cleaning of the ponds and 
streams now in use as water supply. Theodore B. Willis, 
Comr. Cy. Wks. 

DELHI, N. Y.—The company has submitted a proposi- 
tion to sell the works to the village for $35,000. 

LITTLE VALLEY, N. Y.—Efforts are being made to se- 
cure a new reservoir for better fire protection. 

WATERVLIET, N. Y.—Bids are asked until Oct. 17 for 
furnishing labor and material for increasing the water 
supply for fire protection at Watervliet arsenal. Maj. 
Isaac Arnold, Jr., Ord. Dept. 

DOVER, N. J.—Councilmen Mulligan, Young and Baker 
have been appointed a committee to employ an engineer 
and investigate the question of municipal works; present 
contract expires in November, 1897. 

PASSAIC, N. J.—The Passaic Water Co. is said to have 
awarded a contract for trenching for a 30-in. water main 
from the Grand St. reservoir, at Paterson, to the two 
others, to William Whitmore, County Engr. 


ALTOONA, PA.—S. C. Corson, of this city, is preparing 
plans for works for the borough of Juniata; new election 
will be held Nov. 3; at a previous election $24,000 in 
bonds was voted for works, but proposed source of supply 
voted on then has been changed. 

BEAVER FALLS, PA.—The People’s Water Co. has 
been organized by William Sloan, Mark Wisener, Sr., J. 
D. Perrott and others to construct works. 

DAWSON, PA.—Bids are asked until Sept. 30 for laying 
about 4,000 ft. of 10 to 4-in. pipe, building a 100,000- 
gallon brick reservoir, ete. Taylor, Romine & Scott, 
Engrs., McKeesport; D. J. Redding, Chn. Com. 

DELTA, PA.—The board of trade is reported as con- 
sidering the question of constructing a reservoir and put- 
ting in water-works. 

HARRISBURG, PA.—An ordinance appropriating $10,00) 
to extend the intake pipe further into the river has passed 
first reading in select council. 

LEBANON, PA.—It is reported that one or more ar- 
tesian wells will be sunk at South Mountain to secure 
at least 2,000,000 gallons of water a day, work to be com- 
menced at once. 


McKEESPORT, PA.—The water commissioners have 


101 


contracted with Jacob Hocker, of Hocker & Shaw, to sink 
an 8-in. test well in the river near the pumping station. 

PITTSBURG, PA.—Bids are asked until Sept. 25 for lay- 
ing water pipe in about 30 streets, for furnishing and 
erecting a steel water tank, with foundations, for build- 
ing new pumping station, for furnishing and erecting 
boilers and for one 12-in. reducing valve. E. M. Bigelow, 
Dir. Pub. Wks. 

ARLINGTON, MD.—Local papers state that the water 
board has decided to abandon the scheme to furnish West 
Arlington with water from an artesian well. 

NORFOLK, VA.—The water board is reported to have 
decided to send the superintendent to Massachusetts 
to investigate the question of filtration, 

RICHMOND, VA.—Improvements to cost $1,400 are to 
be made at the pumping station. 

PIEDMONT, W. VA.—Pownall & Minshall, of St. Louis, 
Mo., have been engaged to design a system of water- 
works for this city. R. W. Cannon, Secy. Comrs. 

_ LINCOLNTON, N. C.—It is reported that the North 
State Hotel Co. and the county have united in contracting 
for works at this place. 

LAURENS, S. C.—Bids are asked until Oct. 1 for the 
purchase of $30,000 in 20-year 6% water and light bonds. 
L. G. Balle, Cl». 

EATCNTON, GA.—An election will be held Oct. 12 
to vote on an issue of $25,000 in bonds for water-works. 

OXFORD, ALA.—Surveys are being made for a new 
water supply from a spring. 

CHARLESTON, MISS.—A press report states that the 
county supervisors have advertised in local papers for 
bids for sirking an artesian well, probably 500 ft. deep, 
but received no bids. 

TUNICA, MISS.—It is reported that this town has voted 
to issue bonds for artesian wells. 

NASHVILLE, TENN.—The board of public works is 
considering the question of a water supply for the Cen- 
tennial; about two miles of new mains will probably be 
required, 

LANCASTER, KY.—There is talk of sinking an artesian 
well. Address, J. E. Stormes. 

; MARION, KY.—R. E. Bigham is reported as interested 
in projected works at this place. 

BLANCHESTER, O.—Bids are asked by the city clerk 
until Oct. 3, according to reports, for the purchase of 
$20,000 in bonds for water-works. G. L. McKibben, 
Engr., Van Wert, O. 

CINCINNATI, O.—The superintendent has been directed 
to report the best means for supplying Winton Place 
and Chester Park with water. 

DAYTON, O.—Plans are being considered for a new 
water supply for the insane asylum at this place; esti- 
mated cost about $16,000. J. M. Ratliff, Supt. 


HIRAM, 0.—B. S. Dean, Clk. Bd., writes us that the 
bids received Sept. 15, as advertised in Engineering News, 
exceeded the appropriation, and new plans are now being 


made, after which new bids will be ope d. ; 
Engr., Cleveland. ae a en seat 
ZANESVILLE, 0.—Bids are asked until Sept. 28 for 


furnishing and erecting a 6,000,000 or 8,000,000 
S r A »00C 8, ,000-gallon 
pumping engine T. D. McCaddon, Secy. 


EVANSVILLE, IND.—Bids are asked until Oct. 15 for 
furnishing. 1,215 tons of 30-in. water pipe and special 


castings, as stated in our advertising columns. L. Weilt- 
heimer, Clk. Water Trustees. . ; ce 
JACKSON, MICH.—Bids are asked until Oct. 5 for the 


purchase of $10,000 in 5% refunding water bonds matur- 
ing Sept. 1, 1904. W. J. Caldwell, Cy. Recdr, se 

VICKSBURG, MICH.—It is reported that $15,000 in 
water and light bonds have been sold to Grand Rapids 
parties. 

WYANDOTTE, MICH.—The water board is reported 
about to purchase two new boilers, 66 x 14, and also to 
introduce the meter system. 


ALTON, ILL.—It is stated that the water company has 
refused to put in a filter at the pumping station; the 
matter has been referred by the council to a committee 
with power to act. 

CHICAGO, ILL.—Bids are asked until Nov. 14 for fur- 
nishing and erecting six 20,000,000-gallon pumping en- 
gines, as stated in our advertising columns. Joseph Dow- 
ney, Comr. Pub. Wks. eat 
‘ BOVE RORY EN, ideas are being asked, accord- 
ing to reports, for sinking test wells. Joseph Edmonds 
and G. W. Belk are interested. M: ‘ 


MINONK, ILL.—Bids are asked until Oct. 5 for fur- 
nishing and erecting complete a 3,000-bbl. steel tank ona 
60-ft. brick tower. M. H. Pfaffle, Cy. Clk. 


STOCKTON, ILL.—The contract for constructing works 
eaters hsb ae 4 e7b8 U. S. Wind Engine & Pump Co., 
(9) atavia, -, at $7,950. An issue of $4,000 in 6 
bonds has been authorized. , mest oe CL 

BALDWIN, WIS.—Press reports state that the city 
council has decided to construct works; bids will be re- 
ceived as soon as the plans are completed. 


: GREEN BAY, WIS.—The council is reported as refus- 
ing to pay more hydrant rental until the water company 
takes steps to increase the fire pressure. 

MARINETTE, WIS.—The water company has completed 
an artesian well and it is said that a test will soon be 
ones to see if a sufficient supply can be obtained from 
wells. 

MILWAUKEE, WIS.—The health commissioner has rec- 
ommended that filters be put in all the schools. 


PORTAGE, WIS.—The council has passed a resolution 
declaring that unless the water company furnishes pure 
water within GO days the city will refuse to pay for its 
supply. 

DOWS, IA.—I. C. Fenninger, Cy. Clk., writes us that 
the contract for constructing works, as advertised in Engi- 
neering News, has been awarded to Jackson & Moss, of 
Des Moines, at $4,749. 

PEPIN, WIS.—A petition has been circulated and a com- 
mittee appointed to construct works; cost will probably 
not exceed $2,000. 

FORT SCOTT, KAN.—The contract for a new stand-pipe 
150 ft. high, as advertised in Engineering News, has been 
awarded to the Springfield Iron & Boiler Mfg. Co., of 
Springfield, Il. 

WELLINGTON, KAN.—As a result of litigation, it is 
reported probable that the works will pass into new hands 
and improvements be made. 

WAMEGO, KAN.—A press report states that the con- 
struction of water-works and an electric light plant has 
been postponed until after the November election. 

PARKVILLE, MO.—A water-works system is being built 
for Park College and a proposition has been made to ex- 
pens me mains through the village; a steel tank will be 
erected, 
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ST. LOUIS, MO.—The work for which bids are asked 
until Oct. 6, as noted last week, includes the furnishing 
and laying of 7,800 ft. of 86-in. and 15,100 ft. of 30-in. 
pipe, etc. Local papers state that George P. Prender- 
gast, contractor for laying about 54,000 ft. of water pipe, 
has the work only about one-half completed and has been 
notified to show why his contract should not be annulled. 
Robert E. McMath, Pres. Bd. Pub. Improvements. 


HOUSTON, TEX.—The water company will probably put 
in additional steel tanks. 

CASTLE ROCK, WASH.—The Castle Rock Water Co. 
has been incorporated with a capital stock of $15,000, 
by H,. Orchard, G. A. Doty and J. P. Atkins. A fran- 
chise was recently granted to H. Orchard, of Kalama, 
Wash. 

GRANITE, ORE.—A water company is said to have 
been organized to construct works in this town. 

HEALDSBURG, CAL.—The trustees are considering dif- 
ferent sources for a proposed water supply. 

LOS ANGELES, CAL.—Bids are asked until Oct. 5 for 
erecting a boiler house and stack to cost about $9,000, ac- 
cording to reports. F. K. Upham, Treas., Pacific Branch 
National Home for D. V. S. 

SONOMA, CAL.—The trustees have voted in favor of a 
municipal water-works system. F. Breitenbach, Cy. Clk. 

WASHINGTON, CAL.—J. H. Richardson, H. Wilson, 
and Hugo Frommelt have been appointed commissioners, 
and will take steps to construct works, according to re- 
ports; proposed supply from the Sacramento River. 

HUNTSVILLE, ONT.—Bids are asked until Sept. 28 
for the purchase of $20,000 in water bonds. 

WINNIPEG, MAN.—The present contract expires in 
three years, and there is talk of municipal works after 
that date. 

PARRSBORO, N. S.—It is reported that Prof. Butler will 
prepare plans for works in this town. 


IRRIGATION. 

CHEYENNE, WYO.—Press reports state that the offi- 
cers of the Wyoming Development Co. have received 
notice from the secretary of the interior that their ap- 
plication for a reservoir site reservationhas beenapproved 
by the department. The company contemplates building a 
storage reservoir to impound the spring waters of the 
Laramie River as a reserve water supply for the Wheat- 
land colony, where a tract of 60,000 acres of land is under 
irrigation. Pres., J. M. Carey, Cheyenne. 

SANTA BARBARA, CAL.—The land owners on the Ro- 
mero Creek, in Montecito, are reported as planning to 
combine their interests and construct a dam and reservoir 
at the head of the canyon. Mr. Blayter is the manager. 

BOISE CITY, IDAHO.—H. E. Miller, of Albion, Idaho, 
has filed plans for an extensive reservoir on Goose Creek, 
Cassia county, according to reports. 

MEXICO, MEX.—A press report states that Sr. Teles- 
foro Garcia has undertaken the work of utilizing the 
water of the River Charcon for irrigation purposes, and 
will proceed at once with the construction of canals and 
ditches to conduct the water to the plain of Tecozautla, 
for the inhabitants of that district and also those of 
Huichapan, 

NEW COMPANIES.—Smith Lake Irrigating & Mfg. Co., 
La Salle, Colo.; $2,500; Neil McMillan, A. Walker, R. W. 
Devinny, James Conlin. 

Black Rock Reservoir & Canal Co., Eden, Ariz.; $3,- 
000; J. D. Holladay, J. Busby, Elijah Hancock. 


SEWERAGE. 


PCRTSMGUTH, N. H.—The council has voted to appro- 
priate $10,000 for sewers. 

WAKEFIELD, MASS.—The construction of 
sewer system is again being discussed. 

CENTRAL FALLS, R. I.—The construction of sewers 
in two streets, estimated to cost $6,200, is proposed. 

BROOKLYN, N. Y.—The aldermen have appropriated 
$25,000 for a relief sewer to be constructed on the ex- 
tension of Clinton Ave. to the Wallabout. T. B. Willis, 
Comr. Cy. Wks. 

BUFFALO, N. Y.—The board of public works received 
the following bids Sept. 11 for constructing sewers in 
(1) Lang Ave. and (2) Colfax Ave.: Louis W. Miller, 1, 
$43,000; J. H. Franklin, 1, $34,700; John Harrer, 1, 
$31,900; 2, $2,590; C.A.Smith. 1, $33,700; 2, $3,460; George 
& Thomas Dark, Jr., 1, $39,750; Jacob Ritzmann, 1, $33,- 
300; 2, $2,260; G. W. Moore 1, $44,948; 2, $2.994; Hy. 
Harter, 1, $36,890; 2, $3,351; John Mumm, 1, $31,749; 2, 
$2,400; F. J. Martin, 2, $3,129; Andrew Beaser, 2, $2,224; 
W. A. Rappich, 2, $2,894; A. Kratzmann, 2, $2,929. R. 
G. Parsons, Secy. 

BUFFALO, N. Y.—Bids are asked until Oct. 7 for con- 
structing 80 to 12-in. pipe sewers in ten streets. R. G. 
Parsons, Secy. Dept. Pub. Wks.——E. B. Guthrie, Cy. 
Engr., has requested that the city remedy the Hamburgh 
canal nuisance by making it a covered channel at an 
estimated cost of $500,000. 

HAMBURG, N. Y.—This village will build a new system 
of sewers. J. W. Salisbury, Chn. Com. 

MOUNT VERNON, N. Y.—Bids are asked until Oct. 6 
for constructing a lateral sewer in Bridge St. Geo. M. 
Jenkins, Cy. Clk. 


JAMESTOWN, N. Y.—An election is reported for Sept. 
26 to vote on the question of extending the sewers at a 
oe of about $46,000. John E. Conway, Chn. Bd. Pub. 

Ss. 


TROY, N. Y.—The council has decided to build 12 and 
10-in. pipe sewers in a number of streets. E. O. Ross, 
Secy. Bd. Contract, 

_WALDEN, N. Y.—The board of trustees have been ve- 
titioned to construct a sewer in Montgomery St. J. S. 
Taylor, G. Robinson, §. Andrews and Wm. Van Am- 
burgh are interested. 

HOBOKEN, N. J.—Bids are asked until Sept. 30 for 

constructing an 18-in. pipe sewer in two streets in West 
Hoboken; check, $2,000. John P. McMahon, Town Clk.; 
Chas, J. Chandless, Chn. Com., West Hoboken. 
4 NEW BRUNSWICK, N. J.—Bids are asked until Oct. 
» for constructing 4,200 ft. of pipe sewers in Ward 6, as 
eed in our advertising columns. Asher Atkinson, Cy. 
Surv. 

OCEAN GROVE, N. J.—Niart Rogers has presented a 
report on sewers for this city. John A. Githeus, Washing- 
Se and Maxwell Crosbie compose the sewer com- 
mittee. 

ROSELLE, N. J.—Bids are asked until Oct. 2 for con- 
structing 8,500 ft. of 12 to 8-in. pipe sewers, as stated in 
our advertising columns. G. A. Rawlins, Borough Clk.; 
H. M. Herbert, Engr., Bound Brook, N, J. 

SOUTH ORANGE, N. J.—Committees have been ap- 
pointed at this place and West Orange looking toward a 
joint sewerage system for the two townships, 
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ALLEGHENY, PA.—Bids are asked until Sept. 28 for 
constructing lateral and main sewers in 10 streets. Robt. 
McAfee, Dir. Pub. Wks. 


BALTIMORE, MD.—The Southwest Baltimore Improve- 
ment Association has petitioned the mayor for the con- 
speedos of a sewer in Stockholm St. Frank C. Wachter, 

res. 

TAMPA, FLA.—Geo. E. Waring, 874 Broadway, New 
York, N. Y., and Newport, R. I., has prepared plans 
for a sewer system, 54 miles long, for this city. It is 
probable that bids. will soon be asked. 

LOUISVILLE, KY.—The board of public works has 
ordered the construction of a sewer in 22d St. J. H. Pear- 
son, Cy. Engr. 

NEWPORT, KY.—No work is projected in this city for 
this year. In 1897 the trunk sewer in District E will be 
constructed, in addition to the usual amount of laterai 
work. It is the intention to improve Columbia St. with 
brick or asphalt. W. L. Glazier, Cy. Engr. 

AKRON, O.—McGowan & Hunt have been awarded the 
contract at $4,389 for constructing a main trunk sewer 
in South Akron. The other bidders were Hallinan & 
Derrig, $5,747; McGarry & McGowan, $7,360; O. N. Gard- 
ner, $6,080; Wilhelm & McCourt, $6,752. S. W. Parshall, 
Cy. Engr. : 

CLEVELAND, O.—Bids are asked until Sept. 30 for 
constructing a sewer in Kinkel St. D. HB. Wright, Dir. 
Pub. Wks.—The board of control has approved plans 
for the Walworth Run sewer, which will be over 14,000 
ft. in length. The sewer will extend along Walworth 
St. in the valley, having an outlet into the river near th» 
lower end of Scranton Ave. The sewer will be 18 ft. 
9 ins. in diameter at its outlet and 8 ft. at Gordon St. 
The contract will probably soon be let. Des. Engr., C. G. 
Force, The Livingston, Cleveland.m—The council has 
voted to issue $23,000 in bonds for constructing a sewer 
in Willson Ave. Frank A. Emerson, Pres. Council; How- 
ard H. Burgess, Cy. Clk. 

MARIETTA, O.—The council has voted to construct ad- 
ditional sewers in Franklin St., from Lancaster St. to the 
Ohio River. S. J. Hathaway, Pres. Council; Carl Becker, 
Cy. Clk. 

WATERLOO, IA.—Bids are asked by the city clerk un- 
til Sept. 28 for constructing 30 to 24-in. pipe sewers in 
two streets. M. L. Newton, Cy. Engr. 

MILWAUKEE, WIS.—The board of public works has 
awarded nine contracts aggregating 9,422 ft. of 18 to 12-in. 
pipe sewers to Mathias Chybowski, at 94 cts. to $1.22 a ft. 
G. H. Benzenberg, Cy. Engr. 

WEBSTER CITY, IA.—E. E. Fox, of Chicago, IIl., is 
reported as preparing estimates, etc., for a sewer system. 
Geo. S. Jacks, Cy. Clk 

COFFEYVILLE, KAN.—Bids are asked until Sept. 30 
for constructing about 34,000 ft. of 15 to 8-in. pipe sewers, 
ete. John M. Walker, Cy. Engr. : 

PORTLAND, ORE.—The council has voted to issue $25,- 
000 in bonds for sewers. T. M. Hurlburt, Cy. Surv. 

CHINO, CAL.—It is reported that the question of con- 
structing sewers for this place is being discussed. 

SACRAMENTO, CAL.—The following bids were received 
Sept. 8 by the trustees for a sewage pumping plant. 
Des. Engr., M. H. Veach, Sacramento; Wm. Mullenny, 
Cy. Sury.: 

Risdon Iron Wks., San Francisco, Cal. .$20,162 to $21,862 
Krogh Mie. Co. )<%A.ca0 16,805 to 19,950 
San Francisco Iron Works, San Francisco 17,333 
Sacramento Boiler Works, Sacramento. 14,283 to 15,124 

SACRAMENTO, CAL.—The trustees have awarded to 
J. W. McDonald, of the City Street Improvement Co., the 
contract for the sewage pumping plant at S St., at $41,586. 

SAN JOSE, CAL.—The council has adopted an ordinance 
calling an election Oct. 31 to vote on the proposition of 
issuing $115,000 in bonds, $40,000 of which is to be used 
to complete the main sewer a distance of 5,000 ft., to drain 
into a slough near Alviso. 


ST. JOHN, N. B.—The council has voted to appropriate 
$11,000 for extending sewers and water mains. 

WINNIPEG. MAN.—It is proposed to construct an out- 
let sewer in Colony St. to cost $6,000. C. J. Brown, Cy. 
Clk. a 


GARBAGE DISPOSAL-STREET CLEANING. 


BROOKLYN, N. Y.—Bids are asked until Oct. 5 for the 
removal, collection and disposition of garbage in this city 
from Jan. 1, 1897, to Dec. 31, 1901; deposit, $15,000; 
surety, $100,000. Specifications require the construction 
of a plant to cremate or dispose of at least 500 tons of 
garbage each 24 hours. Z. Taylor Emery, Comr. of Health; 
T. B. Willis, Comr. Cy. Wks. 

TROY, N. Y.—The garbage crematory of Zeph F. Ma- 
gill, on Centre Island, was injured by fire Sept, 11 to the 
extent of about $1,500. Efforts are being made to have 
a new building ready for use this week. 

READING, PA.—The following bids were received Sept. 
21 for constructing a garbage disposal plant, as adver- 
tised in Engineering News: 


Building of 


Bidder. Brick. Cor. iron. 
Columbia Mtg wi@o.,, Ni 7) City... +... $16,000 $16,000 
M. L. Davies, Lancaster, Pa........... 13,900 other. 
Rider Garbage Furnace Co., Pittsburg... 18,000 18,000 
Wm. H. H. Acbruff, Philadelphia...... 27,000 27,500 
Dixon Sanitary Crematory Co., Findlay, O. 10,000 9,000 


WILKESBARRE, PA.—The city council has adopted the 
report recommending the purchase of a 60-ton Dixon 
crematory to cost $10,000, as advertised in Engineering 
News. Bids were received from seven concerns. 


BALTIMORE, MD.—The special committee appointed by 
the council last winter to investigate the garbage ques- 
tion, is said to favor the construction of a crematory, at 
a probable cost of $100,000. Councilman Hennighausen is 
chairman of the committee, 


MEMPHIS, TENN.—The question of garbage removal is 
receiving considerable attention in this city and there is 
talk of a crematory or other improved method of garbage 
disvosal. 

CLEVELAND, O.—The ‘“‘Leader”’ reports the bids opened 
Sept. 17 for a garbage disposal plant, as noted in Engi- 
neering News, Aug. 27, as follows: Columbian Mfg. Co., 
of New York city, was informal. Geo. A. Rose, of Cleve- 
land, bid $2.55 a ton for disposing of the refuse only; 
$94,000 a year for the disposition of the same material 
for five years, or $85,000 for ten years; also $145,000 for 
building a crematory, including the site, the plant to be 
of the Textor make. The Ohio Reduction Co., of Cleve- 
land, bid on the same material at $2.40 a ton, or $90,000 a 
year for five years, or $79,500 for ten years; also offered to 
build an Arnold crematory for $129,000, including the 
cost of land. M. F. Bramley, of Cleveland, offered to 
dispose of both refuse and garbage for $2.50 a ton, or 
$108,000 a year for five years, or $120,000 for ten years; 
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would erect a Dixon crematory for $54,000, the land to 
be supplied by the city. Ed. Butler, of St. Louis, bid — 
only on disposing of garbage and refuse for ten years ate 
$148,000 a year until March 8, 1898, and thereafter $150,- _ 
500 a year. The River Machine & Boiler Co., of Cleve- — 
land, offered to erect a Holthaus crematory for $147,980, . 
the land to be supplied by the city. The Dixon Crematory 
Co. bid $54,000 for a crematory of its own make, the _ 
city to supply the land. ; 

MILWAUKEE, WIS.—Aldermen Oldenberg, Stevens, — 
Stark, Corcoran, and Stollenwork and the health commis. _ 
sioner have been aypointed a committee to consider the 
advisability of the city owning and conducting its own 
garbage disposal plant; present contract expires next year. 

HELENA, MONT.—The contract for building a garbage 
crematory with a stack 80 ft. high, is reported to haye 
been awarded to H. HE. Jamison, at $2,700; Gebhardt & 
Weener bid $2,845. 

SAN FRANCISCO, CAL.—By a decision of Judge Heb- 7 
bard, Sept. 8, the disputed garbage franchise is to be 
awarded to the heirs of Wm. Sharon; in a previous de- : 


cision in the suit of L. V. Merle against the board of su- — 
pervisors, the court decided that neither Mr. Merle nor the = 
Sharons were entitled to the franchise. ¢ 


STREETS AND ROADS. 


BOSTON, MASS.—Bids are asked by B. W. Wells, Supt. 
of Streets, until Sept. 26 for 1,000 sq. yds. of granite 
block paving, 470 sq. yds. of brick sidewalks, etc., and — 
until Sept. 28 for grading in Mystic Valley Parkway. — 
The work to include 1,300 cu. yds. of earth excavation, — 
10,000 cu. yds. of filling in, ete. Wm. T, Pierce, Engr, — 
Metropolitan Park Comn., 114 Ames Bldg., Boston. aia 

SPRINGFIELD, MASS.—The council has voted to pave © 
South Main St., work on which will be begun at once. — 
Chas. M. Slocum, Cy. Engr.; W. C. Dickinson, Supt. of 
Streets. 3 

OLD SAYBROOK, CONN.—Samuel H. Pratt, First ‘Se- 
lectman, informs us that the following bids were re- 
ceived Sept. 19 for constructing macadam road: f 


B.D. Pierce, Jr.,.& Co., Bridgeportanween eee 

John A. Doolittle & Co., New Haven...... Be oc) 
C. W. Blakeslee & Sons, New Haven...... eels. Geena 
Robert Furton, Willimantic... . i Sua aa ee 
A. Brazos & Sons, Middletown............ 5 69% 


WATERBURY, CONN.—It is stated that the Milford 
Land & Cottage Co., which is to construct a new street 
through the centre of this city from Bank to Leavenworth 
Sts., has recorded deeds for property acquired for a 
large real estate scheme. A mortgage for $140,000 has 
also been recorded in favor of J. H. Wittemore, of Nau- 
gatuck, Conn., who put most of the money into the pro- 
ject. The company contemplates spending nearly $1,000,- 
000 in this scheme, 

ALBANY, N. Y.—It is reported that the state canal — 
board has set aside $3,000 additional, making $10,000 in 
all, for repairing the 13 miles of state road leading from 
White Lake to South Lake, through Woodhall and North 
Lake, in Herkimer and Oneida counties. South Lake is 
situated on the direct road to Honnedaga Lake, the head- 
quarters of the Adirondack League Club. G. W. Aldridge, 
Supt. Pub. Wks. 


BROOKLYN, N. Y.—Timothy L. Woodruff, Park Comr., 
on Sept. 22, awarded ccntracts for the extension of the 
Eastern Parkway from Ralph Ave. to Ridgewood Park, 
as follows: The first section, from Ralph Ave. to Rocka- 
way Ave., to Thomas F. Byrnes, $58,118. The distance is 
3,000 ft. The second section, from Bushwick Ave. to 
Ridgewood Park, to Michael J. Dady, at $170,725. Tne 
distance is 3,500 ft., including a viaduct 200 ft. long, and _ 
considerable grading. The section between Rockaway and 
Bushwick Aves. will be let later, when specifications are : 
completed. 
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BUFFALO, N. Y.—Bids are asked until Oct. 7 for re- 
paving in two streets and grading, etc., in one other. 
R. G. Parsons, Secy. 2 

OSWEGO, N. Y.—The council has directed that several 
streets be paved with brick or asphalt. H. D. McCaffrey, 
Pres. Bd. Pub. Wks. 

JAMAICA, N. Y.—The trustees of the village have de- 
cided to call a special election to decide the question 
of appropriating $150,000 for macadamizing and general 
road improvements. John J. McLaughlin, Village Engr. 

MOUNT VERNON, N. Y.—Bids are asked until Oct. 6 
for macadamizing in Cottage Ave. G. M. Jenkins, Cy. 
Clk. 

ROCHESTER, N. Y.—The West End Improvement As- 
sociation is discussing the question of making West Ave. 
a boulevard. Another meeting to consider the subject 
will be held Oct. 7. D. M. Anthony and Wm. Cox, of 
the association are interested.—Whitmore, Rauber & 
Vicinus, of Rochester, were the lowest bidders, at $5,000, 
for paving in two streets. Edwin A. Fisher, Cy. Engr. 

ROCHESTER, N Y.—Bids are asked until Oct. 2 for 
asphalt paving in Exchange Place and cement sidewalks 
in three streets. Thos. J. Neville, Clk. Executive Bd.—— 
It is proposed to pave Mill St. with asphalt, at a cost of 
$21,000. 

STAPLETON (S. I.), N. Y.—Bids are asked until Oct. 
22 for improving certain roads, according to reports. 
Henry P. Morrison, Engr. County Roads. 

JERSEY CITY, N. J.—Bids are asked until Sept. 29 
for improving Highland Ave. The work will include 310 
cu. yds. of earth and rock excavation, 675 sq. yds of 
paving, about 9,500 sq. ft. of flagging, ete. John C. Kaiser, 
Chn. Com.——It is proposed to pave Mercer St. with as- — 
phalt, at a cost of $60,000. : 

WILDWOOD, N. J.—At an election held Sept. 8 the 
question of issuing $50,000 in bonds for general improve- 
ments was voted upon. 

WOODBURY, N. J.—It is stated that the Gloucester 
county board of freeholders, on Sept. 17, adopted a reso- 
lution to build a stone road between Paulsboro and 
Swedesboro, a distance of about six miles. John §&. 
Jessup, County Solicitor. 

ALLEGHENY, PA.—Bids are asked until Sept. 28 for 
grading, paving, etc., in four streets. Robt. McAfee, 
Dir. Pub. Wks. ; 

NEWCASTLE, PA.—It is reported that $50,000 of 4% 
street and sewer bonds will be sold in November. Frank — 
Tidball, Cy. Clk.; J. H. Miller, Cy. Engr. 

PITTSBURG, PA.—Bids are asked until Sept. 26 for 
grading and asphalt paving in ten streets. Edward M. 
Bigelow, Dir. Pub. Wks. 

MACON, GA.—Bids are asked until Oct. 18 for the pur- 
chase of $130,000 of 41%4% paving bonds. Bridges Smith, 
Clk, Council; 8. B, Price, Mayor. 
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TAMPA, FLA.—The question of paving West Fayette 
St. is being considered, 

OWENSBORO, KY.—An election will be held Nov. 2 to 
yote on the question of issuing $25,000 in bonds for pav- 
ing, and $25.000 for erecting an electric light plant. H. 
M. Talbott, Cy. Engr. 

CINCINNATI, O.—Bids are asked by the board of ad- 
ministration until Oct. 8 for asphalt paving in two streets, 
and granite block paving in one street. Aug. Herrmann, 
Pres.; A. P. Butterfield, Clk. 


CINCINNATI, O.—Bids are asked until Oct. 5 for brick 


_ paving in three streets and until Oct. 19 for brick paving 


in Carll St. Aug. Herrmann, Pres.—The council of St. 
Bernard has voted to construct cement sidewalks in 
Mitchell Ave. 

CLEVELAND, O.—Bids are asked until Oct. 
grading about nine miles of the Brecksville road. 


14 for 
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- G. Dorn, Clk. County Comrs., Old Court House, Cleveland. 
_—-The council has voted to pave two streets with brick. 


Frank A. Emerson, Pres. Council. 


COLUMBUS, O.—The board of public works has directed 
the city clerk to advertise for bids for improving two 
streets, N. B. Abbott has been awarded the contract at 
$24,577 for improving Broad St. from High St. to the 
river. Josiah Kinnear, Cy. Engr. 

NILES, O.—Bids are asked until Oct. 15 for about 5,000 
sq. yds. of paving with asphalt blocks or brick, and until 
Oct. 17 for the purchase of $11,000 in 6% paving bonds, 
as stated in our advertising columns. Wm. Wilson, 
Engr.; John L. McDermott, Cy. Clk. 


RICHMOND, IND.—Bids are asked until Oct. 12 for im- 
proving North D St., according to reports. J. H. Winder, 
Clk. Bd. Pub. Improvements; H. L. Weber, Cy. Engr. 

BAY CITY, MICH.—The council is discussing the ques- 
tion of repaving Centre Ave., which was paved about four 
years ago with cedar blocks, at a cost of $40,000, but 
has proved a failure. Geo. Turner, Cy. Engr. 

PORT HURON, MICH.—The council has directed the 
eity engineer to advertise for bids for cedar block paving, 
on a sand foundation, in Pine Grove Ave,; estimated cost, 
$17,000. F. F. Rogers, Cy. Engr. 

SAGINAW, MICH.—The street committee has recom- 
mended to the council the paving of four streets with 
asphalt and brick. H. B, Terry, Cy. Engr. 


CHICAGO, ILL.—Bids are asked until Sept. 30 for lay- 
ing cement sidewalks in about 30 streets. The sidewalks 
are to be from 14 to 6 ft, in width, and in many cases to 
be on both sides of the streets. Joseph Downey, Comr. 
Pub. Wks. 


MILWAUKEE, WIS.—It has been decided to pave a 
portion of East Water St. with asphalt. L. L. Caufy, 
Alderman from the 7th Ward, can be addressed. 


WAUKESHA, WIS.—The council is reported as again 
considering the question of issuing $16,000 in bonds for 
streets and sewers. e 

OMAHA, NEB.—The county commissioners have agreed 
to the proposed macadamizing of Centre St. for several 
miles beyond the city line. The city engineer has been 
instructed to draw plans and specifications for about 1% 
miles of macadam road which will be built this fall. It 
is not known when the bids will be opened. Also for one 
mile of asphalt on South 16th St., which may be com- 
pleted this fall. R. B. Howell, Cy. Engr, 

BUTTE, MONT.—The county commissioners have de- 

cided to extend Park St. at a cost of about $4,000. Other 
improvements are also proposed. 
' DENVER, COLO.—The Colorado Paving Co., Pres., C. 
B. Rhodes, has been awarded the contract by the board 
of public works for grading and curbing district No. 1, on 
East Capitol Hill, at $120,000. T. J. Milner, Engr. Bd. 
Pub. Wks. 

PORTLAND, ORE.—The committee has recommended 
that the contract be awarded to Hamilton & Sweeney at 
$5,347 for brick paving on a concrete foundation in Burn- 
side St. T. M. Hurlburt, Cy. Engr. 


MARTINEZ, CAL.—Bids are asked until Oct. 5 for 
building a road over a mile long. Elam C. Brown, County 
Surv., Martinez; F. L. Glass, County Clk. 


SACRAMENTO, CAL.—The county surveyor has sub- 
mitted estimates for constructing a road on the levee 
around the island. The work will include 200,000 cu. yds. 
of excavation. 

SAN DIEGO, CAL.—The street committee has recom- 
mended to the council the paving of 5th St., at a cost of 
about $18,000. E. M. Capps, Cy. Engr.; F. W. Osburn, 
Suvt. of Streets. 


WINNIPEG, MAN.—The council has voted to improve 
the sidewalks in a number of streets at a cost of about 

000. C. J. Brown, Cy. Clk.—The city engineer has 
aie directed to make a number of improvements to the 
streets, 


MANUFACTURING PLANTS. 


HAZARDVILLE, CONN.—Four buildings of the Hazard- 
ville Powder Co. were recently destroyed; reported loss, 
$10,000. 

OSWEGO, N. Y.—Fire destroyed the plants of the Sil- 
ver Metal Co., and the Seliger-Toothill Novelty Co., on 
Sept. 20; reported loss, $100,000. 


CLIFTON, N. J.—The Paterson ‘‘Guardian’’ announces 
that John W. Ferguson, of Paterson, has the contract for 
the construction of a three-story brick mill for Pitkin, 
Houldsworth & Co., woollen manufacturers, of Passaic, 
to be built at this place. The factory will be 275 x 60 ft., 
and the contract price is $36,500. 

GARWOOD, N. J.—It is reported that A. J. Beckley, 
of Meriden, Conn., Pres. A, J. Beckley Steel & Iron Per- 
forating Co., is arranging to erect a factory at this place. 
It is expected to have the building completed by Dec. 1. 


ALIQUIPPA, PA.—The Victor Mfg. Co. will build a 
plant at this place. Chas. Bickel, of Pittsburg, is prepar- 
ing plans, 


BRADFORD, PA.—The Bradford Glass Works were 
destroyed by fire Sept. 18. The loss is estimated at $18,- 
000; insurance, $10,000. 


NORRISTOWN, PA.—The Norristown Wire Co. is build- 
ing a plant at this place, and has already completed the 
foundation for the main building. Fred. M. Jaquith and 
J. H. Ruige, Jr., of Philadelphia, are interested. 


NORRISTOWN, PA.—The Peerless Pipe Covering Co.’s 
buildings were destroyed by fire Sept. 22. The loss will 
reach about $15,000, with $5,000 insurance. 


PHILADELPHIA, PA.—The ‘‘Record”’ states that the 
George W. Blabon Co. is going to put an additional story 
to its three-story oil cloth works, at Schuyler St. and the 
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Philadelphia & Reading R. R. The additional story will 
be 10 ft. high, 50 « 1538 ft. 

PITTSBURG, PA.—The Iron City Brewery will build a 
new cooper shop, to cost $50,000. V. Wyss Thalman, Arch. 

SHARON, PA.—It is stated that the Buhl Steel Co. has 
decided to increase its capital, for the erection of a steel 
mill, from $300,000 to $600,000. The company has al- 
ready been chartered. with a capital stock of $300,000. 

READING, PA,—It is understood that the Chantrell Tool 
Co. is to increase its plant to double its present capacity. 

TROY, N..C.—The buildings for the Smitherman Cotton 
Mills are about completed, consisting of a main building 
78 x 320 ft., engine and boiler room 35 x 60 ft. Space is 
provided for 5,000 spindles and 200 looms, but only about 
half of the amount will be put in at the present time. 

PIQUA, O.—The plants of the Piqua Fabric Co. and 
the Piqua Hosiery Co. were burned Sept. 19. Reported 
loss, $60,000; insurance, $45,000. 

MUSKEGON, MICH.—Wm. F. Wiselogels planing mill 
and furniture factory burned recently. Loss, $25,000; in- 
surance, $10,000. 

KANSAS CITY, MO.—The plant of the Marsh Oil Co. 
was recently totally destroyed by fire. Reported loss, 
$70,000; insurance, $60,vvv. It is stated that the company 
will rebuild. 

ARDMORE, IND. TER.—The plant of the Chicka- 
saw Asphalt Co., located at Woodford, Ind. Ter., was to- 
tally destroyed by fire Sept. 14. Loss, several thousand 
dollars. . 

MONCTON, N. B.—On Sept. 20 fire destroyed the Monc- 
ton sugar refinery, owned by the Acadia sugar combine; 
reported loss, $200,000. 

LONDON, ONT.—It is stated that J. Mills, of Hamilton, 
has the contract to erect car shops for the Grand Trunk 
Ry. and work will soon commence. 


MISCELLANEOUS CONTRACTS. 


STONE CRUSHER.—Shawano, Wis.—It is reported that 
the council has yoted to purchase a stone crusher. 


STEAM ROAD ROLLER.—Franklin, N. H.—It is stated 
that this place has voted to purchase a steam road roller. 

STREET SWEEPER.—Santa Ana, Cal.—It is stated that 
the city clerk has been directed to advertise for bids for 
a street sweeper. 


NATURAL GAS PLANT.—Wheeling, W. Va.—The 
Wheeling Natural Gas Co. is reported as about to lay 
mains in this city, 

DREDGING.—Philadelphia, Pa.—Bids are asked until 
Oct. 17 for dredging in the Schuylkill River, Pa. Maj. 
C. W. Raymond, U. S. Engr., 1428 Arch St. 


JETTY WORK. —San Diego, Cal.—lIt is stated that bids 
will soon be asked for constructing another section of 
the jetty in the harbor, for which $50,000 is now available. 


DREDGING.—Wilmington, Del.—Bids are asked until 
Oct. 8 for dredging in Christiana River, Del., as stated 
in our advertising columns. Maj. Wm. F. Smith, U, 8. 
Agt. 

REMOVAL OF WRECKS.—Wilmington, Del.—Bids are 
asked until Sept, 28 for removing the wrecks of two barges 
in Upper Christiana River, Del, Wm. F. Smith, U. S. 
Agent. 


DIKES.—Portland, Ore.—Bids are asked until Oct. 8 for 
constructing dikes, etc., in Tillamook Bay, Ore., as stated 
in our advertising columns, Capt. W. L. Fisk, U. S. 
Engrs. 

LEVEE WORK.—Arkansas City, Ark.—Bids are asked 
until Oct. 12 for enlarging the railway levee south of this 
city, according to reports. C. P. Balfour, Pres. Bd. Levee 
Comrs., Bayville, La. 


ENGINE.—Grant’s Pass, Ore.—A local paper states that 
Major C. Newell proposes to put in a 120-HP. engine at 
his hydraulic mines on the river above town, for the pur- 
pose of hoisting water. 


DITCH EXCAVATION.—Winnipeg, Man.—Bids are 
asked until Sept. 26 for the excavation of a ditch five 
miles long, about 30,000 cu. yds. of earthwork. Robt. 
Watscn, Minister Pub. Wks. 


RIPRAP EMBANKMENTS.—Duluth, Minn.—Bids are 
asked until Oct. 20 for riprap embankments at Agate Bay, 
Minn,, as stated in our advertising columns. Maj. 
Clinton B. Sears, U. S. Engrs. 


QUARRY MACHINERY.—Rockland, Me.—A cave-in at 
the lime quarry of the Cobb Lime Co. last week resulted 
in the destruction of derricks, pump house, engines, etc.; 
reported loss, 5,000 to $15,000 

PIERS.—Brooklyn, N. Y.—The commissioner of city 
works is considering the question of constructing two 
piers and bulkheads at Wallabout Market. W. E. Beik- 
nap, Asst. Engr. Dept. Cy. Wks. bs 


FEED PUMPS.—Chicago, Il].—Bids are asked until Sept. 
28 for three duplex feed pumps for the Chicago public 
library building. Shepley, Rutan & Coolidge, Archs., 
Venetian Bldg.; W. B. Wickersham, Secy., City Hall. 


DREDGING.—New York, N. Y.—Bids are asked until 
Oct. 17 for dredging in Lemon Creek, Staten Island, N. Y., 
and until Oct. 19 for dredging in South River, N. J., as 
stated in our advertising columns. Maj. H. M. Adams, U. 
S. Engrs., 39 Whitehall St. 


COAL CONVEYOR.—Chicago, I1].—Bids are asked until 
Sept. 28 for the apparatus aud machinery for receiving, 
conveying and storing the daily coal supply for the pub- 
lic library building on Dearborn Park. W. B. Wicker- 
sham, Secy., City Hall. 

REPAIRING DAMS.—Albany, N. Y.—Bids are asked 
until Sept. 28 for repairing steel dam over the Mohawk 
River at Cohoes, on the Champlain Canal, and the dam 
across the Mohawk River at Rexford Flats. Thos. Wheeler, 
Asst. Supt. Pub. Wks., Syracuse; R. G. Lay, Asst. Supt., 
Rochester; Geo. W. Aldridge, Supt., Albany. 

OIL WELLS.—Indianapolis, Ind.—It is stated that the 
Keystone Oil Co. has had plans prepared for sinking a 
well on the Wm. Bradley farm; also that in a few weeks 
about 20 more wells will be started on this farm and on 
the Hessong farm, in which R. C. Fry is interested. Wm. 
Murphy and Alex. McKnight are interested in the Key- 
stone Oil Co. 

PiERS.—Baltimore, Md.—It is stated that Benjamin 
Glen has contracted to build for Wolf Bros., at Rose 
Bank fishing shore, Back River, a promenade and boat 
pier 120 ft. long and 12 ft. wide. At the end will be 
a walk 20x30 ft. Mr. Glen will also build on his own 
fishing shore, opposite Rose Bank, a platform pier 120 ft. 
long and 8 ft. wide. 

BRICK CONDUIT.—Boston, Mass.—Bids are asked un+ 
til Sept. 25 for building Section 5, Columbus Ave., Rox- 
bury, of the brick conduit for Stony Brook. The conduit 
is to be 15% x17 ft. The work will include 20,540 cu. 
yds, of earth excavation, 7,150 cu. yds. of rock excava- 
tion, 1,240 cu, yds. of concrete, 2,877 cu. yds. of brick 
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masonry and 10,500 ft. B. M. of spruce lumber. Benj. 


W. Wells, Supt. of Streets. 


PARK WORK.—Boston, Mass.—The park commissioners 
have awarded to Perkins & White, at $23,000, the con- 
tract for the construction of the North End Pleasure 
Ground, at Copp’s Hill. The park will be 235 x 188 x 158 
x 117 ft. The other bidders were: Metropolitan Construc- 
tion Co., $25,500; Trumbull & Ryan, $35,498; H. P. Nawn, 
$29,648; L. D. Wullen & Co., $38,750; John Shay, W. P. 
Chapman and S. L. McCallam, $23,740. 


BONDS.—Cleveland, O.—No bids were received for 
$250,000 of 4% Cleveland park bonds which were offered 
for sale on Sept. 16, and the bids opened on the same 
Gay for $300,000 of 4% water bonds were rejected. The 
park bonds will draw interest from July 1, 1896, and will 
mature April 1, 1927, and the water bonds will draw 
interest from Oct. 1, 1896, and will mature Oct. 1, 1926. 
Principal and interest of both loans will be payable et 
the American Exchange National Bank of New York. 


GRAIN ELEVATORS.—St. Paul, Minn,—It is stated that 
the Chicago Great Western Ry. Co. has secured about 
$5,000,000 from European investors for improvements to 
the road, which include the erection of grain elevators in 
Kansas City (now under construction at a cost of $200,- 
000); St. Joseph, Mo.; Omaha, Neb.; Leavenworth, Kaun.; 
Topeka, Kan.; Minneapolis and St. Paul, Minn.:; Buffalo, 
N. Y.; and probably one in Liverpool, Eng. Pres., A. B. 
Stickney; Vice-Pres., Ansel Oppenheim, Metropolitan 
Opera House Block, St. Paul. 

CANAL WORK.—Albany, N. Y.—It is stated that the 
state canal board has approved additional plans and speci- 
fications for canal work under the $9,000,000 improvement 
scheme to cost $252,154. This work is divided as follows: 
Eastern Division, Erie Canal, $126,600, to include $86,000 
for deepening the canal from Rexford Flats, Aqueduct, to 
Schenectady; Middle Division, $115,266, to include an 
item for lengthening and improving lock 18 on the Oswego 
Canal, the last lock before entering Lake Ontario, and 
Western Division, $10,287. This work will be advertised 
soon by Geo. W. Aldridge, Supt. Pub. Wks., Albany. 

SEA WALL.—Boston, Mass.—Application has been made 
by the city engineering department for a permit from the 
Harbor and Land Commissioners to erect the sea-wall 
which is to mark the outer edge of the new Dorchester 
Ave. in the vicinity of the new Union Station. When 
this is granted, as it will undoubtedly be in a few days, 
another application will be made and drawings submitted 
for the construction of 200 ft. of wall on Fort Point 
Channel, adjoining the yards of the New York & New 
England. This will be the beginning of work on the part 
of the city. The work on Summer St. extension will come 
later, as the Boston Terminal Co. is not yet ready to 
turn over to the city the land needed. 


HARBOR IMPROVEMENT.—Aransas Pass, Tex.—Press 
reports state as follows: At a meeting in Baltimore, Sept. 
12, the bondholders of the Aransas Pass Harbor Co. ac- 
cepted a proposition, made by Col. Goodyear, a New 
York contractor, to secure and maintain 20 ft. of water 
over Aransas bar. Charles Clarke & Co., the contractors 
who built the breakwater, offered to secure and maintain 
for five years a depth of 20 ft. for $650,000 and a bonus 
of $40,000 for each additional foot up to 25 ft. Col. 
Goodyear will secure 20 ft. for $500,000 and the engineers 
are confident that when the current is guided through a 
channel 20 ft. deep it will soon scour to the clay bottom 
at a depth of over 30 ft. At present the distance across 
the bar between 20-ft. contours is only about 3,700 ft. 
It is not expected that the work of dredging a 20-ft. 
channel for that distance will occupy many weeks, es- 
shoe as the ebb tide has a velocity of over two miles 
an hour. 


GAS WORKS.—Indianapolis, Ind.—Local papers state 
that the two natural gas companies which supply this city 
with fuel are making preparations for more gas this win- 
ter. The Indianapolis Gas Co.’s pumping station is al- 
mcst ready for operation. About 35 new wells will be 
cor-pleted by the time the pumping station is in action 
and the supply of gas that reaches the city is promised to 
be larger and of stronger pressurs than ever before. The 
Consi mers’ Gas Trust Co. will expend $300,000 in extend- 
ing and bettering its plant. A pumping station will be 
constructed at the edge of Hamilton county, and the 
company will draw from a largely increased territory 
and at least 30 more wells. A new main will be built 
from the field connecting with the 16-in. main which 
extends into the city from a point about 12 miles out. 
About 45 m:les of small pipe will be laid in the field con- 
necting with the new main. The company expects to al- 
most double the amount of gas which reaches the city. 

PIER.—Philadelphia, Pa.—Armstrong & Prentzenhoff 
have been awarded the contract for extending pier No. 18, 
South Wharves, to the new Port Warden’s line. Work 
was begun Sept. 21. The extension of this pier means 
practically the construction of an entire new wharf. The 
contract was awarded by the Charles P. Beck estate, the 
owners of the present small pier at that point. This is 
to be entirely removed, and in its place will be erected 
a substantial covered wharf. Its dimensions will be: 
Length, 593 ft.; width, 65 ft. The shed which will cover 
it will be 587 ft. long and 63 ft. wide. This shed will 
have a wooden frame with corrugated iron sides, the 
whole to be covered with a slag roof. At the Delaware 
Avenue end of the pier, offices will be constructed. All 
the latest appliances for the expeditious handling of 
freight will be introduced, and eight wharf drops will be 
built. The contract calls for the pier’s completion by Jan. 
1, 1897. When finished the Ocean Steamship Co., which 
now occupies piers Nos. 35 and 39, South Wharves, will 
take possession of it. 


CONTRACT PRICES. 


CEDAR BLOCK PAVING.—Milwaukee, Wis.—Three 
contracts for paving with cedar blocks were awarded Sept. 
10 to E. E. Naugie, of Chicago, at 85 cts., 93 cts. and 
$1.02 a sq. yd. for paving, and 30 cts. and 33 cts. a lin. 
ft. for curbing; Wm. Forrestal received one contract at 
97 cts. for’ paving and 45 cts. for curbing. 


SEWERS.—Latrobe, Pa.—L. W. Fogg, Engr., informs us 
that the contracts for constructing sewers, as advertised 
in Engineering News, has been awarded to Thos. Pottin- 
ger, the bids being as follows: 
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ROCK EXCAVATION.—Fostoria, O.—The contract for 
excavating rock for reservoir, screen chamber and sewage 
well for the sewage disposal plant has been awarded to 


Fred. Kleinman, of Findlay, O., at 70 cts, a cu. yd.; 
bond, $5,000. 
SEWERS.—Bluffton, Ind.—Phillips & Goss, Consult. 


Enegrs., Martinsville, Ind., inform us that the contract for 
constructing a sanitary sewer system 16 miles in length, 
bids received Sept. 5, has been awarded to Derheimer & 
Shanklin, and that for a system of storm sewers, bids re- 
ceived Sept. 14, to J. W. Wilding & Co., the bids being as 
follows: 

Bids for Constructing Storm Sewers: 
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Catch basins 
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ASPHALT PAVING.—Milwaukee, Wis.—The contract for 
paving Third St., from the Union depot to the Second 
Ward bank, 11,385 sq. yds. with asphalt on a concrete 
foundation, has been awarded to the Western Paving & 
Supply Co., at $2.29% a sq. yd.; the Warren-Scharf As- 
phalt Paving Co. bid $2.33. 

STEEL.—Boston, Mass.—The Boston Transit Commis- 
sion has awarded the contract for furnishing steel for 
Section 8 of the subway to A. & P. Roberts Co., of Phila- 
delphia, at $41.98 a ton; New Jersey Steel & Iron Co., 
bid $49.80; Boston Bridge Works, $59.90; Carnegie Steel 
Co., $44.80; Pennsylvania Steel Co., $44.80. 

BRICK PAVING.—Marion, O.—The contract for paving 
North Main St. with brick has been awarded to P. Kelly 
& Co. ,of Marion, prices being given in a local paper as 
follows: Bolen brown granite blocks, 91% cts. a sq. yd.; 
grading, 25 cts. a cu. yd.; circular curbing, 3714 cts. a 
lin, ft.; curbing, 37% cts.; corner blocks, $3: redressing 
and resetting old curbing, 7 cts. a lin. ft.; redressing and 
resetting old corner blocks, $1.07; catch basins, $15; re- 
building and resetting old catch basins, $5; iron plat- 
forms 6 cts. a lb.; coal tar filler No. 6, 12 cts.; retarring 


stone, 15 cts. a ft.; concrete, $3.50 a cu. yd. James 
Williams, Cy. Clk. 
TORFEDO BOATS.—Washington, PD. C.—Bids wr: 


opened Sept. 18 for 13 torpedo boats to cost not more than 
$1,300,000, authorized by the last session of Congress; 
3 to have a speed of 30 knots, the cost being limited to 
$800,000, and for the remaining 10 a total of $500,000 is 
allowed. It is stipulated that not more than three of the 
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J. A. Wilding & Go., Fort Wayne, Ind. ......... $0.31 
Derheimer & Shanklin, Fort Wayne, Ind. .......- = we 
Savage & Sinclair, Chicago, In. Seeks henteh te Clete 2 
Fisher, Keefer & Bailey, Huntington, Ind....... 3 
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1Rhodes-Williams fiushtanks, $58.25; Van Vranken, $59. 


for Constructing Sanitary Sewer System. 
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BRICK PAVING.—Milwaukee, Wis.—The contract for 
paving the hill in Biddle St., from Market St. ' Broad- 
way, was awarded Sept. 18 to Wm. Forrestal at $1.89 
asq. yd.; Geo. J. Markey bid $1.98; Jas. O’Donnell, $2; 
Vogt Fuel & Construction Co., $2.03. 

DREDGNIG.—Milwaukee, Wis.—The following bids were 
received by Capt. Geo. A. Zinn, U. S. Engrs., Sept. 16, 
for 122,000 cu. yds. of dredging in Waukegan Harbor, IIl.: 


Per cu. yd. 
Green’s Dredging Co., Chicago, Ill....... * 9 _ cts 
Charles Berner, Green Bay, Wis...... ....+. 10:5. Ss 
William A. Starke, Milwaukee, Wis...........- 9 re ey 
Racine’ Dredge - Co. Racine Wis... csckeiin siete eso: 
Illinois Dredging Co., Chicago, Ill......’...... 8 . 
Arthur H. Vogel, Milwaukee, Wis...... 5.02 


JETTY WORK.—Newport, R. I.—Maj. D. W. Lockwood, 
U. S. Engrs., has recommended that the contract for fur- 
nishing and placing stone in jetty at entrance to Great 
Salt Pond, Block Island, as advertised in Engineering 
News, be awarded to S. & E. S. Belden, Hartford, Conn., 
at $1.33 a ton; bids opened Sept. 21; appropriation avail- 
able, $35,000. 

CHANNEL EXCAVATION.—Boston, Mass.—The Met- 
ropolitan water board has awarded the contract for sec- 
tion No. 11 Nashua aqueduct to Moulton & O’Mahoney, the 
bids being as follows: 


boats are to be constructed in one yard or by one party. 
If possible, at least one boat is to be built on the Mississ- 
ippi, one on the Gulf of Mexico and one on the Missouri 
River. For the 10 smaller vessels the department asked 
for bids for two separate types, involving approximately 
105 ft. leneth, 12% ft. beam, 4% ft. mean draft, 68 tons 
displacement. 850 HP. and 20 knots speed, armed with two 
single deck torpedo guns and one one-pounder rapid-fire 
rifle; no premium to be paid, but a deduction at the rate 
of $10,000 per knot to be exacted below 20 knots. On 
plans of their own builders were invited to propose 22%4- 
knot boats, about 140 ft. long, 150 tons displacement and 
1,700 HP. The bids are reported as follows: For the 
30-knot boats the Union Iron Works, San Francisco, bid 
for one at $227,500; Bath Iron Works, Bath, Me., for two 
at $194,000 each, and for three at $189,000 each, and sub- 
mitted another proposition for two at $235,000 each; 
Herreshoff Co., for one at $218,000 and for three at $206,- 
000 each, and John H. Dialogue & Son, of Camden, N. J., 
for one at $260,000 or two at $255,000 each; the Columbian 
Iron Works, of Baltimore, offered one, two or three 20- 
knot boats for $49,000 each on the department plans, 
and on its own design for the same speed at $45,000 each; 
the same company asked $79,100 for ,2214-knot vessels; 
Moran Bros. & Co., of Seattle, Wash., bid $59,840 for one 
20-knot boat and $56,928 each for three of them; also three 
of the 22%-raters at $94,255 each; Bath company bid 


Excavation, 
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Maney & Flaherty, Somerville,Mass....$0.21 $1.25 $3.50 
Moulton & O’Mahoney, Boston, Mass... . 2.00 1.25 
Joseph D. Gennaro, Boston, Mass...... 1.75 1.25 
Shea, Chapman & McCalla, New York.. 1.25 .90 
Perkins, White & Co., Charlestown .... 3.00 2.50 
McArthur Bros. & Co., Chicago, Ill..... 1.50 AS 


Thos. Nevins & Son, Orange, N J...... 3.00 2.00 
T. W. Kinser & Sons, Waltham, Mass.. 1.40 1.50 
Gahan & Byrne, Chicago, Ill. ........ 1.30 1,25 
C. Barton and Connors Bros., Lowell. . 2.00 2.00 
C. E. Brodhead & Bro., Easton, Pa.... 2.00 1.50 
H.-P. Nawn, - Boston s Mass. ue attose cient 200) sled 
James McGraw, Fayville, Mass......... 2.00 1.00 
William T. Ross, Hampton, N. H. .. 4.00 2.00 
Winston & Co., Willow Springs, Ill... 2.00. -1.75 
William H. Ward, Lowell, Mass....... 2.00 1.25 
J. Wilder & Howe, Cambridge, Mass... 2.00 2.00 
Frank §. Robbins, Worcester, Mass... 2,65 2.25 
David. Hall, Boston,” Mass. vic alavesveiste 1.75 3.00 
Rexford Bros., New York, N. Y....... 2.25 1.50 

1.50 -90 


Collins & Ham, So. Boston, Mass..... 1 


Bids for Section No. 11, Nashua Aqueduct (Open Channel), Boston, Mass., Sept. 15, 1896. 
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2 4.85 15.00 22.00 2.00 3.00 35.00 172,646 
3. 700) 112505, 23-00 -.) .15. 25 20.00 175,172 
.25 6.50 16.00 38.00 .50 .75 36.00 228,837 
2.75 5.50 5.50 6.00 15.00 .60 .90 38.00 401,275 


QUAY WALLS.—Brooklyn, N. Y.—The following bids 
were received at Washington, Sept. 16, for constructing 
quay walls at the Brooklyn Navy Yard, as advertised 
in Engineering News; price is per lin. ft.: 


Inside 

; At coal Whitney 

wharf. Basin. 

T. ‘A. Walsh, 96 Water (St. IN. Y...:.% $123.00 
Benner & Opdyke, Philadelphia........$111.80 96.80 
Thos. Dwyer, New York.... ...... 119.00 109.00 
*P. Sanford Ross, Jersey City.... 84.50 107.00 


*Telegram requested that each of the two sealed bids be 
reduced $6 2 lin. ft. 

RETAINING WALL, ETC.—Rutland, Vt.—Sidney Smith, 
Cy. Engr., writes us that the contract for building con- 
erete retaining wall and making excavations for channel 
for East Creek, at the water-works, as advertised in 
Engineering News, was awarded Sept. 16, to Willis, Young 
& Creed, of Rutland, at $2,544, as follows: Trench for 
wall, 150 ft., $1.33 a lin. ft.; channel excavation, 410 cu. 
yds., 95 cts. a cu. yd.; American concrete masonry, 40 
$8330" $4.87; Portland concrete masonry, 270 cu. yds., 


$80,000 each for three of the 2214 boats and $123,580 
each for three special 25-knot vessels; all the Bath bids 
were accompanied by a proposition to use bronze in the 
construction of the vessels for a slight increase; Herreshoff 
company offered three of the 20-knot boats for $37,000 
each, or one for $40,000, and also bids for the 2214-knot 
vessels as low as $80,000 each; the 2214-knot design, the 
exact duplicate of the ‘“‘Cushing’’ was offered for $92,500 
each, and with certain modifications for $78,500 each; 
Wolff & Zwicker, of Portland, Ore., offered to build 20- 
knot boats at $45,000 each for three, and 2214-knot boats 
for $75,100 each; Providence Steam Engine Co., of Rhode 
Island, bid $51,000 each for two of the department’s 20- 
knot plans and $48,650 each for three of them; Lewis 
Nixon, of Elizabeth, N. J., has his own design for the 
little boats, and asked $69,000 for one, or $68,000 each for 
two; Charles Hillman Ship & Engine Co., of Philadelphia, 
asked $48,000 each for two on the department’s plans, 
and John Dialogue asked $68,500 each for the same; 
George Lawley & Son, of South Boston, submitted their 
own designs for the 20-knot boats, asking $56,835 for each, 
if three were awarded them, or $61,500 for one. They 
offered 2214 knots as low as $78,800 each for three, or $83, - 
500 for one. There was an irregular bid from Alexandria, 


Va.,for an electric boat to run 35 knots, for which $530,000 
was asked. Many of the companies made combination bids — 
for two of one class and one of another, and some bidders 
furnished various designs, which will have to be carefully . 
Sep NS by the bureau of engineers before any award is 
made. : 


INDUSTRIAL NOTES. 


THE ELLIOT CAR WORKS, Gadsen, Ala., has re- * 
ceived an order from the Florida Hast Coast Ry. for 50 
flat and 300 ventilated box cars.. oe 

THE MICHIGAN PENINSULAR CAR GO.,, Detroit, 
Mich., is at work on an order for 400 coal cars for the 
Chicago, Rock Island & Pacific R. R. = 

THE NEW CASTLE STREET CAR MFG. CO., New © 
Castle, Pa., has received the contract to furnish the New — 
Castle Electric Co. with ten cars. 


THE KENSINGTON ENGINE WORKS, Philadelphia, 
Pa., has the contract for a disinfecting plant for the Muni- 
cipal Hospital, Pittsburg, to cost $3,099. 

THE UNION CAR CO., Depew, N. Y., is building 1,000 — 
gondola cars for the Philadelphia & Reading R. R. Co., 
and 250 of various kinds for the West Shore R. R. Co. 


THE TERRE HAUTE CAR WORKS, Terre Haute, Ind., — 
has the contract for 200 tank cars for the Indiana Pipe © 
Line & Repairing Co., and for 150 refrigerator cars for — 
the Vandalia Ry. 

THE FORT PITT BRIDGE WORKS, Canonsburg, Pa., — 
has been awarded the contract by the United States gov- 
ernment for the iron for the movable dams on the Mo- — 
nongahela River. & 


THE ST. CHARLES CAR CO., St. Charles, Mo., has 
finished several new passenger cars for the Union Pacific, — 
Denver & Gulf Ry. The company is also building 30 fur- — 
niture cars for the same railway. ‘ 


MR. W. W. CURTIS, 1108 Monadnock Block, Chicago, — 
has the contract for the erection of two steel buildings — 
and 855 ft. of steel viaduct for the Homestake Mining Co., 
Lead, 8S. Dak.; the buildings will be a boiler house, 50 % 
50 ft., and a shaft house, 90 x 150 ft. i 


STANLEY G. FLAGG & CO., Philadelphia, Pa., writes — 
us that they have for some time been making steel fit- — 
tings for ice machines. The company suppl.es we l.- | 
tings, flanged or screwed, and tested in sizes from %-in. 
to 4 ins. and larger by special order. 

THE MARIETTA BOILER WORKS, Marietta, O., has 
finished its new plant and has begun operations. The 
plant has a capacity for the employment of 300 men. 
‘rhe company is capitalized at $100,000. Among its officers — 
are J. J. Leidecker and Hughes Bros., of Butler, Pa. 5 


THE PULLMAN CAR CO., Chicago, Ill., it is said, will 
shut down the freight car department indefinitely. This — 
will throw 300 men out of work. The cause is lack of — 
orders. The company is just finishing the last 1,000 of | 
an order for 5,000 freight cars for the Baltimore & Ohio, — 

THE BIRMINGHAM CAR WHEEL WORKS, Birming- 
ham, Ala., has added new machinery for the manufac- 
ture of tram car wheels. Heretofore the plant has only 
made large wheels. The company employs about 100 men 
and has been constantly at work since it started in the — 
spring. 

THE WESTINGHOUSE AIR BRAKE CO., Pittsburg, 
Pa., is reported to have been awarded the contract for — 
furnishing the Pennsylvania R. R. with 30,000 sets of 
air brakes. The order will keep the company’s plant in Be 
steady operation until March 1, 1897, and give employ- — 
ment to 1,500 men. $ 

THE RAND DRILL CoO., of New York city, has re- 
cently received an order from the Michigan Central R. R. 
for three air compressors for its shops in Detroit, Mich., 
Jackson, Mich., and St. Thomas, Canada. It has also an 
order from the Missouri Car & Foundry Co., of St. Louis, 
Mo., for two air compressors. 

THE BROWN & SHARPE MFG, CO., Providence, R. 
I., announces that owing to the increased demand upon 
its hardening and annealing department, it has recently 
erected a building which will be entirely devoted to this 
branch of its business. The building is fitted with all 
modern improvements as well as many tools and appli- 
ances which are the outgrowth of twenty years’ experience 
in. this line of work. 


THE BAGNALL & LOUD BLOCK CO., Boston, Mass., 
writes us that it is in receipt of a diploma, accompanied 
by a bronze medal, which were awarded for its exhibit 
at the Columbian Exposition. The award reads: ‘‘For a 
complete collection of wooden and steel frame blocks, 
embodying improvements of importance for better service 
in manila and wire rope systems for hoisting and trans- 
ferring; also, for development in design of special sheaves 
of wood and metal, and adjustable bushings for same.” 


THE PENNSYLVANIA ASPHALT CO., Pittsburg, Pa., 
is building a plant in East Liberty, Pa. The company 
lately completed a like plant on South Ave., Allegheny. 
A. W. Sewall, Secy., is quoted as saying that the Hast 
Liberty plant would be ready to start in a couple of 
weeks. It will be used exclusively for mixing Trinidad 
Lake asphalt. The one in Allegheny will prepare for 
use the Bermudez asphalt. The company has recently — 
been awarded street paving contracts in both cities. : 


THE BOSTON & LOCKPORT BLOCK CO., Lockport, 
N. Y., at a recent meeting of the directors elected Hon. 
Albert D. Bosson, of Boston, president to fill the vacancy 
caused by the death of the late President Beverly. Mr. 
Bosson is president of the Winnisimmet Savings Bank 
and formerly vice-president of the company. Mr. Frank 
Gebbie, Mgr. of the Mohawk Condensed Milk Co., St. 
Johnsville, was elected vice-president and A. C. Beverly, 
director. The treasurer reported the factories both at 
Lockport and Boston as running as usual, but with a 
lager assorted stock of goods on hand than ever carried 
before; he also reported a good number of orders received 
but usually small in amount, indicating that the trade 
is buying from ‘‘hand to mouth,’’ which necessitates ear- 
rying a much larger stock in the factories than formerly. 


THB ST. LOUIS IRON & MACHINE WORKS, St. Louis, 3 
Mo., has just completed the steam plant for the Maryville ag 
Electric Light & Power Co., Maryville, Mo., and the new | 
plant is now in operation furnishing the entire city with — 
lights, the equipment consisting of a boiler plant of 250 — 
HP., a St. Louis Corliss engine of 250 HP., a Thomson- 
Houston arc dynamo of 40 lights capacity, a 50 K-W. 
General Electric alternator, and a 75 K-W. Fort Wayne — 
alternator. This company is also furnishing the new ~ 
power plant for the Trenton Thomson-Houston Electric “ 
Light & Power Co., Trenton, Mo., and will install a St. 
Louis Corliss engine of 125 HP. capacity, with line shaft- 
ing, belting, etc. When the new machinery is installed 
and in operation the old plant will be abandoned. New 
dynamos will be purchased. It is also furnishing the — 
entire steam plant for the new lighting station of the — 
Bement Electric Light & Power Co., Bement, Ill; this 
plant will have two horizontal steel boilers and one St. 
Louis Corliss engine of 125 HP, 5 
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Contract Work Should Always be Advertised in a Paper Read by Contractors. 


Nearly Every Prominent Contractor and Manufacturer of Contractors’ Supplies in North America Reads Engineering News 
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PERSONALS. 


Mr. James Duncan, contractor, of New Castle, Pa., died 

Oct. 2, aged 77. 

Mr. Homer A. Collar, City Engineer, of Grand Rapids, 
_ Mich., has resigned. 

, Mr. George F. Crandall, marine architect, of Newport, 

R. I., died Oct. 1, aged 65. 

Mr. William L. Bull, President of the Minneapolis & 

St. Louis R. R., has resigned. 

Mr. Frederick J. Starin, railway contractor, of White- 

water, Wis., died Oct. 3, aged 76. 

Mr. W. H. Ferguson, Superintendent of the Dayton Coal 

& Iron Co., Dayton, Tenn., has resigned. 

Mr. Charles S. Barintz has been appointed Receiver for 

the Middletown Gas Co., of Middletown, O. 

Mr. F’. C. Cleaver has been appointed Master Mechanic 
_ of the Louisville, Evansville & St. Louis R. R. 
Mr. Charles E. Levy, President of the New Orleans & 

Western R. R., has resigned on account of ill health. 

Mr. William L. Bull, President of the Minneapolis & 

St. Louis R. R., with headquarters in New York city, has 

resigned, $ 

Mr. Henry Fink, Receiver for the Norfolk & Western 

R. R. Co., has been made President of the reorganized 
- company, 

Mr. W. H. Stark, Master Car Builder of the Wheeling & 

Lake Erie Ry., with headquarters at East Toledo, O., 
has resigned. 

‘ Mr. Sylvanus D. Locke, civil engineer, of Hoosick Falls, 

N. Y., died Sept. 27. He was at one time City Engineer 
of Janesville, Wis. 

_ Mr. W. H. McDoel, Vice-President and General Manager 

of the Louisville, New Albany & Chicago Ry., has been 
appointed Receiver. 

Mr. G. O. Viebahn, City Engineer, of Watertown, Wis., 

has resigned and will begin the study of law this fall, 

_ according to report. 

_ Mr. O. E. Weller, of Boston, Mass., has been appointed 

"Receiver for the Citizens Gaslight Co., of Reading, South 

Reading and Stoneham. 

? Mr. A. H. Kimball, Superintendent of the Fitchburg 
(Mass.) Gas & Hlectrie Light Co., was married to Miss 

Carrie J. Bordwin, Oct. 1. 

Mr. Frank J. Sarnan, Master Mechanic of the Manitou 
Beach R. R., has been appointed Superintendent, to 
succeed Mr. George C. Mills. 

Mr. Charles D. Marvin, architect, of Brooklyn, N. Y., 
: died Oct. 2, aged 38. He was a graduate of Cornell Uni- 
versity in the class of 1878. 

Mr. J. F. Sechler, Master Mechanic of the Louisville, 
Evansville & St. Louis R. R., with headquarters at 

Princeton, Ind., has resigned. 

_ Mr. D. R. Murphy has been appointed Superintendent of 
the Duluth, Mississippi River & Northern Ry., to suc- 
_ ceed Mr. H. O. Halsted, resigned. 

_ Mr. W. Mason Smith, Vice-President of the New Or- 
“Jeans & Western R. R., has been elected President, to 
succeed Mr. Chas. E. Levy, resigned. 

Mr. Edward C. Coggeshall, builder, of New York city, 
died Oct. 4, aged 67. He was born in Providence, R. I., 
and came to New York 29 years ago. 

Mr. J. H. McGill has been appointed Master Mechanic 
of the New Orleans & Northwestern Ry., in charge of 
the locomotive and car departments and the water supply. 

Mr. William C. Hoge, civil engineer, committed sui- 
cide at Santiago, Chili, Aug. 19. He was 65 years of age, 
anative of Kentucky and lived for several years in Mon- 
terey, Cal. 

Mr. H. U. Wallace has been appointed Roadmaster of 
the First Division of the Illinois Central R. R., with 
headquarters at Chicago, Ill., to succeed Mr. A. Philbrick, 
transferred. 

Mr, F. G. Patterson, President and General Manager of 
e Altoona, Clearfield & Northern R. R., with offices at 
ltoona, Pa., has been appointed Receiver on petition of 
its officers. 

Mr. James Gaston has been appointed Master Car 
uilder of the Louisville, Evansville & St. Louis R. R., 
ith headquarters at Princeton, Ind., to succeed Mr. W. 
BE, Looney, resigned. 
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Mr. R. P. C. Sanderson, Division Superintendent of 
Motive Power of the Norfolk & Western R. R., with 
headquarters at Roanoke, Va., has resigned and the office 
has been abolished. 


Mr. H. H. Havill has been appointed Engineer of Sewage 
Purification in the Twenty-sixth Ward Purification Works 
of Brooklyn, N. Y., by Commissioner Willis, of the De- 
partment of City Works. 


Mr. John H. Winder, of Raliegh, N. C., until recently 
General Manager of the Seaboard Air Line, has formed a 
business connection with the banking firm of Sharp & 
Bryan, of New York city. 


Mr. Francis Stokes, one of the two Receivers for the 
Susquehanna Water Power & Paper Co., of Harford 
county, Md., has resigned, and Mr. D. C. W. Smith has 
been appointed sole Receiver. 


Mr. Jacob Bushong, of the firm of Bushong Bros., of 
Reading, Pa., died Sept. 24, aged 72. He was for a time 
engaged in metallurgical work, and built a large part of 
the present Schuylkill & Lehigh R. R. 


Mr. J. A. Atwood, Principal Assistant Engineer of the 
Pittsburg & Lake Erie R. R., has been appointed Chief 
Engineer, to succeed Mr. F. E. House, now holding a 
similar position with the Butler & Pittsburg Ry. 


Prof. C. M. Strahan and Mr. O. H. Sheffield, Assist- 
ant, of the Engineering Department of the University of 
Georgia, Athens, Ga., have formed a partnership as 
architects under the firm name of Strahan & Sheffield. 


Mr. Frederic Harrison, Vice-President of the London & 
Northwestern Ry., of England, and Mr. Robert Turnbull, 
Superintendent of the same, are in Chicago, IIl., in- 
specting the operations of the roads centering at that city. 


Mr. A. G. Wright, Roadmaster of the Louisville, New 
Albany & Chicago Ry., at Monon, Ind., has been appointed 
Division Master Mechanic of the Chicago, St. Paul, Min- 
neapolis & Omaha Ry., with headquarters at Altoona, 
Wis. 

Mr. Charles Worthington has resigned his position in 
the Department of Maintenance of Way of the Pennsyl- 
vania R. R., and is now engaged as estimating and de- 
signing engineer with the Pennsylvania Steel Co., Steel- 
ton, Pa. ; 


Mr. John M. Perham, C. E., with the E. & T. Fairbanks 
Seale Co., St. Johnsbury, Vt., was married on Oct. 7 to 
Miss Mary A. Sheldon, of Burlington, Vt. Mr. Perham 
graduated from the University of Vermont in the class 
of 1890. 


Mr. C. G. Sholes, Assistant Superintendent of Tele- 
graph of the Atchison, Topeka & Santa Fe Ry., has been 
appointed Superintendent of Telegraph to succeed Mr. R. 
B. Gemmel, whose death was announced in our issue of 
Sept. 24. 

Mr. William S. Wright, contractor and builder, of 
Brooklyn, N. Y., was run over in that city by a runaway 
horse attached to an express wagon, Oct. 5, and died two 
hours later in the Homeopathic Hospital, of which he was 
the builder. 


Mr. Alexander Galloway, Superintendent of the Cincin- 
nati, Hamilton & Indianapolis Division of the Cincinnati, 
Hamilton & Dayton R. R., has been appointed Super- 
intendent of the Cincinnati Division to succeed Mr. F. A. 
Husted, resigned. 


Mr. Thomas A. Lawson, Assistant Superintendent of the 
Wisconsin Division of the Chicago & Northwestern Ry., 
has been appointed Superintendent of the same division, 
to succeed Mr. W. A. Gardner, promoted, with headquar- 
ters at Chicago, III. 

Mr. Henry 8S. Douglas, Assistant U. S. Engineer at 
Natchez, Miss., in charge of the levees from Warren- 
ton to the mouth of the Red River, has been transferred 
to New Orleans, La., and will have charge of the harbor 
work near that city. 


Mr. W. A. Scott, General Superintendent of the Chicago, 
St. Paul, Minneapolis & Omaha Ry., with headquarters 
at St. Paul, Minn., has been appointed General Manager, 
to succeed Mr. Horace G. Burt, promoted, and the former 
office will be abolished. 


Mr. C. Kadono, who was formerly on the engineering 
staff of the Pennsylvania R. R., and who recently re- 
turned to Japan, has been appointed Assistant to the Chief 
Engineer and Engineer of Construction of the Sanyo Ry., 
with headquarters at Hiroshima. 


Mr. Thomas J. English, Trainmaster of the Cleveland, 
Cincinnati, Chicago & St. Louis Ry., has been appointed 
Superintendent of the Sandusky Division, with headquar- 
ters at Springfield, O., to succeed Mr. William Gibson, 
whose resignation was noted last week. 


Mr. Palmer H, Baermann, formerly City Engineer of 
Troy, N. Y., has been declared insane, and will be re- 
moved to an asylum. He is a graduate of the Rens- 
selaer Polytechnic Institute and was for a time engineer 
of the Public Improvement Commission. 


Mr. A. Sterle, Assistant Engineer in the office of Maj. 
William F. Smith, Corps of Engineers, U. S. Army, in 
charge of river and harbor work with headquarters at 
Wilmington, Del., has resigned to accept a position with 
the Light House Board at Tompkinsville, Staten Island. 


Mr, Horace G. Burt, whose appointment to the office 
of General Manager of the Chicago, St. Paul, Minneapolis 
& Omaha Ry. we announced in our issue of July 2, has 
been appointed Third Vice-President of the Chicago & 
Northwestern Ry., to succeed Mr. W. H. Newman, whose 


ii3 


resignation was noted in our issue of Sept. 24. Mr. Burt 
has also been promoted to be Assistant to the President 
of the former road. 


Mr. Loewenherz, mechanical engineer, formerly of the 
Engineering Department of the Metropolitan Telephone 
& Telegraph Co, of New York city, is engaged upon 
the work now under execution by the recently incor- 
porated New York Telephone & Telegraph Construction 
Co., for the Newark & Hudson Telephone Co., operating 
in Newark and Jersey City. 


Capt. Harry Pollitt, of Gorton, England, Chief Lo- 
comotive and Marine Engineer of the Manchester, Shef- 
field & Lincolnshire Ry., and Mr. W. G. Percy Maclure, 
Assistant Engineer of the Same, are visiting this country 
on a tour of inspection of some of the leading railways 
with a view of gaining practical knowledge of the best 
American methods in the mechanical departments. 

Mr. Yen Nien, special commissioner of the Emperor of 
China, is in New York city on a tour of inspection of 
American manufactories, transportation methods and sys- 
tems of municipal government. He is said to be an ex- 
perienced mechanic, and one of the principal objects of his 
visit is to report on the latest improvements in machinery, 
particularly in weaving, shoemaking and similar indus- 
tries. He will return to China by way of London, France 
and the Suez Canal. 


Dr. T. M. Downe, President of Lehigh University, Beth- 
lehem, Pa., and formerly Professor of Chemistry in the 
Massachusetts Institute of Technology, Boston, Mass., 
has been retained by City Engineer McClure, of Worcester, 
Mass., as an expert to study the sewage disposal problem 
in that city and decide upon the best means of meeting the 
present difficulty. Mr. Samuel M. Gray, engineer, of 
Providence, R. I., will be associated with him in his in- 
vestigations. 


Messrs, R. Ulrich and Chas. W. Leavitt, Jr., have opened 
an office at 15 Cortlandt St., New York city, for the prac- 
tice of landscape architecture and engineering. Mr. 
Leavitt was formerly assistant engineer of the East Jer- 
sey Water Co., and Mr. Ulrich was at one time superin- 
tendent of the Hotel del Monte Park, Monterey, Cal., and 
for two years superintendent of Public Parks of Brooklyn, 
N. Y. He also had charge of landscape work at the 
World’s Columbian Exposition, at Chicago, for Messrs. 
Olmstead & Elliott, consulting engineers. 


Mr. Ernest S. Cronise, consulting mechanical engineer, 
of 387 Broad St., New York city, died at Ridgewood, N. J.; 
Sept. 14, aged 35. He graduated from Stevens Institute, 
Hoboken, N. J., in June, 1881, and entered the employ 
of the Pennsylvania R. R. Co. the following spring. Later 
he became Assistant Superintendent of Car Construction 
of the West Shore R. R., at Pullman, Ill., and in 1885 
entered the employ of Mr. Henry R. Worthington. He 
superintended the erection of various pumping engines, 
among them those of the Cincinnati (O.) Water-Works of 
25,000,000 gallons capacity. In 1894 he opened an office 
in New York city as a consulting engineer, and made a 
commendable reputation as a railway expert. 


Mr. Rokuro Oshima, Chief Mining Engineer of the 
Hokkaido Colliery & Ry. Co., of Sapporo, Japan, and Mr. 
M. Suzuki, General Manager of the Sumitomo Co, of 
Osaka, Japan, arrived in Tacoma, Wash., Sept. 28. The 
former is here on a tour of examination of the largest 
mining localities in this country, and will visit the mines 
of Washington, California, Colorado, Pennsylyania, Vir- 
ginia and Alabama. He is interested in the mines in 
Hokkaido Island, about 800 miles from Tokio, the largest 
of which four, produces 300,000 tons of coal annually. It 
is his purpose to especially study the working of mines 
with electrical power and will probably have it 
duced in his mines in Japan upon his return. 
will accompany him on his trip eastward. 


Mr. Robert Lewis Harris, M. Am. Soc. C. E., M. Inst. 
C. E., died of apoplexy, on Sept. 29, at Kearsarge Vil- 
lage, N. H., where he had been spending the summer. 
Mr. Harris was born about 62 years ago, and commenced 
his engineering career as a student with Ezra Lincoln, C. 
E., of Boston, Mass. After spending three years in Mr. 
Lincoln’s office, he was, in 1852, made leveler and chief 
draughtsman on the Cleveland & St. Louis Air-Line Ry., 
under Chief Engineer E. G. Goddard. In 1854-55 he was 
assistant engineer on the Delaware Ry., under RE. Q. 
Sewall, Jr.; in 1856 he was engaged on the Racine & 
Mississippi Ry., and in 1857 was resident engineer on the 
Milwaukee & Beloit Ry. He went to Honduras in the 
latter part of 1857, with the late John C. Trautwine, and 
spent a year there as resident engineer on the Inter- 
Oceanic Ry.; but he returned in 1858 and became a resi- 
dent engineer on the Minnesota & Pacific Ry., the first 
railway west from St. Paul. In 1859-1860 he opened an 
office in Boston for general work, and then made an ac- 
curate survey of Portsmouth, N. H. From 1860 to 1871 
Mr. Harris had an office in San Francisco, Cal., and was 
chief engineer of the Napa Valley, San Francisco & Oak- 
land, Alameda, Valley, California Pacific and a number 
of other railways projected or built. In 1865 he located 
about 45 miles of the Central Pacifle Ry., east of the sum- 
mit of the Sierra Nevada Mountains. In 1871-1872 he was 
chief engineer of the Northwestern Construction Co., 
which built 225 miles of the Northern Pacific Ry, across 
Minnesota; from 1872 to 1874 Mr. Harris was chief engi- 
neer of the Chicago & Canada Southern Ry., and in 1875- 
1876 he held the same position on the Canada Central 
Extension, now a part of the Canadian Pacific Ry. From 
this time to 1883 he was engaged in various railway en- 
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terprises, chiefly in the Southern states, and from 1883 
to 1891 he practiced as a consulting engineer in New York 
city. In 1893 he was chief engineer of the Wilkes Barre 
& Hudson River Improvement Co. Mr. Harris was made 
a Member of the American Society of Civil Engineers 
May 3, 1876, and a Member of the Institution of Civil En- 
gineers, of Great Britain, on March 3, 1891. He con- 
tributed several papers to both the American and English 
societies. Mr. Harris has of late made his home at Ports- 
mouth, N.H..and a widow and two daughters survive him. 
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ENGINEERING SOCIETIES. 


COMING TECHNICAL MEETINGS. 


ENGINEERS’ CLUB OF KANSAS CITY. 
Oct. 12. Secy., F. W. Tuttle, Baird Bldg. 
DENVER SOCIETY OF CIVIL ENGINEERS. 
Oct. 18. Secy., Walter Pearl, 36 Jacobson Bldg. 
NORTHWEST RAILWAY CLUB. 
Oct. 18. Secy., T. A. Foque,Soo Line,Minneapolis, Minn. 
NORTHWESTERN S@CIETY OF ENGINEERS. 
Oct. 18. Secy. D. W. McMorris, 685 Burke Block, Se- 
attle, Wash. 
WISCONSIN POLYTECHNIC SOCIETY. 
Oct. 13. Secy., W. K. Means, Loan and Trust Bldg., 
Milwaukee, Wis. 
NEW ENGLAND RAILROAD CLUB. 
Oct. 14. Secy., Edw. L. Jones, P. O. box 1158, Boston. 
AMBERICAN SOCIETY FOR MUNICIPAL IMPROVE- 
MENTS. 
Oct. 14-16. Secy., D. L. Fulton, Allegheny, Pa. 
ENGINEERS’ CLUB OF CINCINNATI. 
Oct. 15. Secy., J. F. Wilson, P. O. box 333. 
NEW YORK RAILROAD CLUB. 
Oct. 15. Secy., W. W. Wheatley, 
Brooklyn, N. Y. 
TACOMA SOCIETY OF CIVIL ENGINEERS AND 
ARCHITECTS. 
Oct. 16. Secy., 201 Washington Bldg., Tacoma, Wash. 
ENGINEERS’ CLUB OF COLUMBUS. 
Oct. 17. Secy., M. S. Hopkins, Columbus, O. 
ENGINEERS CLUB OF PHILADELPHIA. 
Oct. 17. ‘Electricity in Gold Milling,’ by H. M. 
Chance. Secy., L. F. Rondinella, 1122 Girard St. 
ENGINEERS’ CLUB OF MINNEAPOLIS. 
Oct. 19. Secy., Elbert Nexsen, 1620 S. E. 4th St., 
apolis, Minn. 
ASSOCIATION OF RAILWAY SUPERINTENDENTS 
OF BRIDGES AND BUILDINGS. 
Secy., S. F. Pat- 


Oct. 20. Annual meeting, at Chicago. 
terson, Concord, N. H. 
ENGINEERS’ SOC. OF WESTERN PENNSYLVANIA. 
Oct. 20. Secy., Daniel Carhart, 410 Penn Ave., Pitts- 
burg. 
WESTERN Bite CLUB. 
Oct. 20. Sec W. D. Crossman, The Rookery, Chicago. 
COLUMBIAN “ENGINEERING SOCIETY. 
Oct. 20. Secy., F. W. Hart, 15th and H Sts., N. W., 
Washington. 1). C. 
AMERICAN INSTITUTE OF ARCHITECTS. 
Oct. 20, 21, 22. Annual meeting to be held at Nashville, 
Tenn. Secy., Alfred Stone, Providence, R. I. 
AMERICAN STREET RAILWAY ASSOCIATION. 
Oct. 20-23. Annual convention, at St. Louis. Secy., T. 
C. Penington, 2020 State St., Chicago. 
ENGINEERS’ AND ARCHITECTS’ ASSOCIATION OF 
SOUTHERN CALIFORNIA. 
Oct. 21. Secy., F. Van Vieck, Los Angeles. 
ASSOCIATION” OF ENGINEERS OF VIRGINIA. 
Oct. 21. Secy., J. A. Pilcher, Roanoke, Va. 
BOSTON SOCIETY OF CIVIL ENGINEERS. 


168 Montague St., 


Minne- 


Oct. 21. Secy., S. E. Tinkham, City Hall. 
AMERICAN INSTITUTE OF ELECTRICAL ENGI- 
NEERS. Pp 
Oct. 21. Secy., R. W. Pope, 26 Cortlandt St., New 
York city. 


WESTERN FOUNDRYMEN’S ASSOCIATION. 
Oct. 21. Secy., A. Sorge, Marquette Bldg., Chicago. 
ENGINEERS’ CLUB OF ST. LOUIS. 
Oct. 21. ‘‘Boiler Efficiency with Low Grade Fuels,’’ by 
Wm. H. Bryan. Secy., Wm. J. Bryan, Turner Bldg. 
AMERICAN SOCIETY OF CIVIL ENGINEERS. 
Oct. 21. ‘‘Suspension Bridges—A Study,’’ by Geo. S. 
Morison. Secy., C. W. Hunt, 127 E. 28d St., New 


York. 

CANADIAN SOCIETY OF CIVIL ENGINEERS. 
Oct. 22. Secy., C. H. McLeod, Montreal, Can. 
ENGINEERING ASSOCIATION OF THE SOUTH. 
Oct. 23. Secy., L. P. Brown, Nashville, Tenn. 

INDIANAPOLIS ENGINEERING CLUB. 
Oct. 24. Secy., C. C. Brown, Indianapolis, Ind. 
CIVIL ENGINEERS’ CLUB OF CLEVELAND, 

Oct. 27. ‘‘Gas Producers and the Mechanical Handling 
of Fuel for Same,’’ C. L. Saunders. Secy., F. A. Col- 
burn, Case Library Bldg. 

CIVIL ENGINEERS’ SOCIETY OF ST. PAUL. 

Nov. 2. Secy., C. L. Annan, City Engineer’s Office. 
ENGINEERS’ SOCIETY OF WESTERN NEW YORK. 

Noy. 2. Secy., Carleton Greene, Library Bldg., Buffalo. 
WESTERN SOCIBTY OF ENGINEERS. 

Noy. 4. Secy., N. L. Litton, Monadnock Block, 
TECHNICAL SOCIETY Or THE PACIFIC COAS 

Nov. 6. Secy., O. Von Geldern, 819 Market Se 
Francisco, Cal. 

RAILWAY SIGNALLING CLUB. 
Noy. 10. Secy., Geo. M. Bashford, The Rookery Bldg., 


Renee 


San 


Chicago. 
TN ees AND ARCHITECTS’ CLUB OF LOUIS- 
Nov. 12. ‘Secy., James K. Zollinger, Norton Bldg., Louis- 
ville, Ky. 


CENTRAL RAILWAY CLUB. 
, H. D. Vought, Buffalo ‘‘Courier,’’ Buf- 


MONTANA SOCIETY OF ENGINEERS. 
Nov. 14. Secy., Forrest J. Smith, Denver Block, Helena. 
SOUTHERN AND SOUTHWESTERN RAILWAY CLUB. 
Nov. 19. Kimball House, Atlanta, Ga. Secy., F. A. 
Charpiot, Macon, Ga. 
AMERICAN | SOCIETY OF MECHANICAL ENGINEERS. 
Dec. 1, 2 4. Meeting to be held at the Society House, 


New Son city. Secy., F. R. Hutton, 12 W. 31st Sti, 
New York city. 


NORTHWESTERN TRACK AND BRIDGE ASSOC. 
Dec. 11. Secy., D. W. Meeker, St. Paul, Minn. 
AMERICAN SOCIETY OF IRRIGATION ENGINEERS. 
Dec, 11 and 12. Annual meeting to be held in Denver, 
Colo. Secy., John §, Titcomb, Room 36, Jacobson 
Bldg., Denver, Colo. 
NATIONAL IRRIGATION CONGRESS. 
Dec. 15, 16 and 17. Annual meeting to be held in Phoe- 
nix, Ariz. Secy., C. M. Heintz, Los Angeles, Cal. 
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NEW PUBLICATIONS. 


AMERICAN RAILWAY MASTER MECHANICS’ ASSO- 
CIATION.—Report ot the Proceedings of the Twenty- 
ninth Annual Convention, Held at Saratoga, N. Y., 
June 22, 23 and 24, 1896. Published by the ‘Asso- 
ciation; John W. Cloud, Secretary, Chicago, Ill. 
Cloth; 8vo.; pp. 365; plates 16. 


This contains the constitution, list of members, reports 
of committees and full discussions of the subjects pre- 
sented at the convention, the proceedings of which were 
reported in our issues of June 25 and July 2, 1896. It is 
well printed on good paper, and is well illustrated, most 
of the cuts being inserted in the text, but some of the il- 
lustraticns on the folding plates might have been reduced 
to a smaller scale and put on the pages. ‘This is the 
first year that the report has been issued in cloth binding. 


MASTER GAR BUILDERS’ ASSOCIATION.—Report of 
the Thictieth Annual Convention, held at Saratoga, N. 
Y., June 17, 18 and 19, 1896. Published by the Asso- 
ciation; John Ww. Cloud, Secretary, Rookery Building, 
Chicago, Ill. Cloth; 8vo.; pp. 531; plates, 33. 

This volume contains the full reports, discussions and 
illustrations of the various subjects under discussion at 
the convention, the proceedings of which were reported 
in our issue of June 25. It is the best style of volume of 
the M. C. B. reports which has yet appeared, and it is 
well printed on good paper. The arrangement of the plates 
is defective in that they are all folding plates, folded so 
closely that the loose edge is close against the binding, 
making it very liable to crease and bend the plate in 
closing the volume. This is the more objectionable in that 
the lack of visible title on the folded plates makes it nec- 
essary to partly unfold each plate in looking for any par- 
ticular one. The illustrations on single pages are much 
more convenient. 

STANDARD TABLES.—The Carnegie Steel Co., Limited, 
1896. Pittsburg, Pa. 8 sheets; 7% 11% ins. 

Mr. F. H. Kindl, Structural Engineer of the Carnegie 
Steel Co, sends us a set of these tables which have been 
compiled by him for use in preparing shop details for 
structural work. By their use it is hoped to avoid the 
complications which arise from different individual prac- 
tice. They include tables of lengths of shop-driven rivets 
for punched work, clearance for driving, draftsman’s signs 
for countersinking, distance from center of beams and 
from back of channels to end of framed beams, channels 
and angles, center distance of holes for connecting angles, 
sizes of wall anehors, size and weight of connection angles, 
details of connections of I-beams to Z-bar columns and to 
cast-iron columns, etc. The tables will undoubtedly be 
of value to structural engineers, but it is to be regretted 
that they have not been printed in a better form. The 
sheets are very poor photo-reproductions from the drafts- 
man’s originals. It would have been much better if the 
tables had been set up in type, and if the illustrations 
had been engraved from well-executed drawings, and then 
the whole printed either in such shape that it could have 
been inserted into the Carnegie Pocketbook, or else in the 
standard circular size of 6x9 ins. 


LITERARY MAGAZINES.—In the ‘Nineteenth Cen- 
tury,’’ for September, we find a paper by Mrs. Percy 
Frankland with the prosaic title ‘Boiling Milk,’ Our 
readers will recall Mrs. Frankland’s contributions to the 
columns of Engineering News on sanitary subjects. Her 
present paper is an excellent summary of the reasons why 
milk which has been sterilized by boiling should be used 
not only for infants and children but for all purposes. 
In “The Contemporary Review,’’ Mr. W. R. Lawson writes 
on ‘‘American Currency Cranks,’’ and pokes fun at the 
efforts of political speakers to make out that English mon- 
etary institutions are the enemies of the United States. 
We venture to quote the following: 


In the rabid fancy of the Silverite and the Populist, 
Lombard Street is a golden-clawed vampire sucking the 
life blood of American, industry. 

But our base designs have been seen through at last, 
and, in the proud language of Mr. Shackelford, of the 
Eleventh Ward, Cook County, Illinois, ‘‘the Democrats 
mean, and the American people mean, to throw defiance 
in the face of England.’ Alas, England has hitherto 
remained in happy ignorance of the danger that threatens 
her. Reuter’s telegrams, too fully occupied with less im- 
portant affairs, have not furnished her with a single sam- 
ple of the thunder-bolts which, during the Convention, 
Chicago hurled at her devoted head. She little recks the 
fate that hangs over Lcembard Street; little dreams that 
her gold standard and her ‘‘monetary despotism” are 
marked out for a common doom. Perhaps not a dozen 
persons in England have read these Chicago speeches at 
length, or bestowed a thought on the mischief they may 
do to Americans themselves should they pass unchal- 
lenged. The present writer has studied them profession- 
ally as well as theoretically, and, knowing something of 
the real Lombard Street, he believes that impartial, unbi- 
ased Americans will be glad to know how widely it differs 
from its Chicago caricature. 

The Lombard Street cf stump oratory is the headquar- 
ters of the gold monopolists, the temple of dear money and 
low prices, the happy hunting-ground of creditors, mort- 
gagees, landlords, financiers, and the whole of the ‘‘preda- 
tory and piratical element’’ which, in the elegant language 
of a Karsas delegate, “‘loots the Treasury, stifles com- 
merce, paralyzes industry and plunders the world.’”’ Lom- 
ard Street is the universal enemy against which a holy 
war is to be proclaimed by all the bona fide producers. 
with the tramps and demagogues at their head. Possibly 
not a single orator who helped to draw this fancy picture 
and to pile lurid colors on it has ever seen Lombard 
Street or read a plain account of its actual business. If 
they had to spend a day in it they might be surprised 
to find that it is not paved with gold, and that there is 
less show of metallic money in it than in Chicago itself. 
It might astonish them further to discover that its fabled 
monopoly is the very freest of free trade; that its alleged 
tyranny over silver-using countries is in the nature of 
things an utter impossibility; and that its blood-sucking 
propensities are restrained by a glut of money which 
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makes lenders there thankful to earn as much interest in 3 
a year as they would get in a month or even in a week 
in the Western States. E 

The real Lombard Street deals in money of all kinds — 
and qualities; not gold money alone, or silver money, or 
paper, but any form of monetary material. It deals hon- — 
estly all round, and, by so doing, it has become the mone- 
tary center of the world. It undertakes to convert at ; 
sight the currency of any country into that of any other 
country. In the process it uses very little gold, and can — 
turn over millions sterling with less handling of coin than | 
takes place every day in a second-rate California city. 
Gold as such has had little to do with the prosperity or” 
the power of Lombard Street. Silver might have served 
equally well if it had been adhered to with equal persist- 
ence and had its market value been as jealously safe- 
guarded. It was not the yellow metal, but the standard 
and its strict, mAynienands that possessed the magical 
virtue. * * 

If there be a ‘dink Ae S auee who aboveall others hay 
benefited by the facilities that Lombard Street has pre 
vided for turning their produce into sound money it is 
the Grangers and Populists, who at Chicago screeched 
about “the monetary despotism of the same old step-— 
mother.’’ Fifty-cent wheat, twenty-cent corn, and seven- 
cent cotton are calamities without doubt, and for the sake 
of the British as well as the American farmer a remedy 
for them would be highly desirable. But what has Lom-— 
bard Street had to do with them? Without Lombard Street — 
they might have been very considerably worse; nay, it is 
certain they would have been. Suppose that British ports 
had been barred against American produce, as French and 
German ports have been, how much less would the West-— 
ern farmer be getting for his crop than the slender pit- 
tance which, in order to complete his ruin, he now seems 
anxious to receive in silver instead of gold? 

The South and West are both under deep obligations to : 
the much-abused Lombard Street for throwing open to 
them the best and most profitable foreign markets they 
possess. If, as we believe, they get better returns for 
their exports to England than to any other country, they 
have Lombard Street and its unrivaled exchange facil- 
ities to thank for it. But they have got it into their heads 
that Lombard Street is the Juggernaut that has crushed 
silver. It is on a gold basis certainly, but it has never 
raised a finger to hurt silver or to discourage the use of it 
by countries that prefer it. Lombard Street has always 
said in such cases, ‘‘Have a silver standard by all means, 
and make the best you can of it, so long as you let those 
who prefer a gold standard also ‘do the best they can with 
theirs.’’ 


Along with this discussion, Mr. Lawson explains in de-_ 
tail just what business is done in Lombard St., and just 
what its relations are to the financial and mercantile 
world. He also frankly confesses the weaknesses and limit- 
ations of the gold standard and expresses the opinion that 
it may yet become necessary to suspend the free coinage 
of gold. The paper is one which will interest every stu- 
dent of the currency question. The editorial review on 
“Money and Investments’ in the same magazine dis- 
cusses American financial affairs in considerable detail, 
and is of especial interest as showing how the British in- 
vestor is coming to regard the American securities which 
he is asked to purchase. 

The leading article in the ‘‘Popular Science Monthly” 
is a paper on ‘‘The Metric System,’’ by Dr. T. C. Menden- 
hall, which is written as an answer (and a very excellent 
and pointed one it is) to the attack on the metric system 
by Mr. Herbert Spencer, which was published in a recent 
number of the same magazine. We advise any who are 
interested in the question to read the two articles. Even 
those not interested in the subject will relish immensely 
the keen wit with which the American demolishes the 
ponderous logic of the distinguished Englishman. In 
the same magazine Mr. Chas. Howard Shinn tells in an 
interesting manner the history of Nevada silver mining, 
a romantic story and one with much of especial interest 
to engineers. There is a short article on ‘‘Acetylene,”’ 
which would have been timely once but is an old story 
now. 

“The North American Review’ is chiefly devoted to 
politics this month. Under the title “‘A Hindrance to Our 
Foreign Trade,’’ the Consul-General of the United States 
in China explains how impossible it is for our consuls to 
do efficient work when their tenure of office is interrupted 
by changes in the Administration. We have nowhere 
seen a better description of the difficulties which lie in 
the way of making our consular service the aid to the 
extension of our commerce that it should be than is 
given in this article. The writer also explains what an 
enormous market for American manufactures China is 
destined to become, if only we are successful in securing 
our share of its trade. Another paper in the same maga- 
zine deserving mention here is ‘‘Our Neglected Shipping,” 
by Mr. Alex. R. Smith, Secretary of the American Mer- 
chant Marine Association. : 7 

“‘Harper’s’’ this month has a long paper with the rather 
broad title ‘‘Electricity,’’ by Mr. R. R. Bowker, the 
managing Vice-President of the Edison Electric Illumin- 
ating Co., of New York city. The paper is an excellent 
summary in a brief space of what has been accomplished 
to the present time in the various fields in which elec- 
tricity has been applied, and its non-technical description 
of many matters may clear up clouds in the minds of 
some engineers as well as laymen. In the ‘‘Editor’s 
Study,’’ Mr. Charles Dudley Warner has an interesting 
discussion of the forestry question and of the steps now 
being taken looking to the preservation of the forests on 
the public lands. 7 

“The Review of Reviews’’ is political in its contents 
entirely this month, but is none the less of interest for 
that. Both in its editorial and in its contributed articles 
it gives a broader and more enlightened view of the cam- 
paign and of the questions which are being fought over 
oe we have found in any other periodical. 

n “Seribner’s,’”’ Mr. Francis V. Greene writes on “The 
etantneet of the Greater New York,’ and discusses 
principles of municipal government so ably that his paper 
will interest many who do not reside in the future me- 
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tropclis. There is also an entertaining account of the 
eruise of the ‘‘Almeria,’’ the United States supply vessel 
which makes an annual visit to every lighthouse and 
beacon on the Atlantic and Gulf coasts. 


TRADE PUBLICATIONS, 

RAILWAY EQUIPMENT.—M. Mitshkun & Co., Detroit. 
P Mich. Pamph.; 4 x 6 ins.; pp. 32; illustrated. 

This is a catalogue of second-hand locomotives, cars, re 
laying rails, track supplies, logging railway equipment, 
etc., on hand and for sale by the above named company. 
THE TAYLOR GAS PRODUCER.—R. D. Wood & Co., 

400 Chestnut St., Philadelphia, sole makers. Pamph.; 

6x9 ins; pp. 56. 

This pamphlet describes the well-known Taylor gas 
producer in its different forms, and contains a brief treat- 
ise on gas fuel and its application to manufacturing pur- 
_ poses. 

WATER-TUBE MARINE BOILERS.—J. I. Thornycroft & 
Co., London. John Platt & Co., 97 Cedar St., New 


York, agents for the United States. Pamph.; 7% x 9% 
ins.; pp. 8. 


This pamphlet briefly describes three forms of the 
Thornycroft marine boiler which is now extensively used 
in Great Britain on yachts, torpedo boats, etc. It is claimed 
that 200,000 HP. are already in use. 

MECHANICAL STOKERS.—The Playford Stoker 

Cleveland, O. Pamph.; 6x9 ins.; pp. 11 

This pamphlet illustrates the Playford mechanical stoker 
and smokeless furnace, used especially for bituminous 
coal. The stoker is of the chain grate type, with a fire 
brick arch over a portion of the grate in front of the coal 
hopper. 

LONG BURNING ARC LAMPS.—General Electric Co., 


Schenectady, N. Y. Paper; 4% ~« 6% ins.; pp. 12; illus- 
trated. 


These are 100-hour and 150-hour are lamps for use 
on direct current incandescent circuits. They require 
trimming and new carbons only about eight times in a 
year. The arc is entirely enclosed by an inner globe, 
and the latter is surrounded by an outer globe. 
BELT CONVEYORS.—Robins’ Conveying Belt Co., 64 
Cortlandt St., New York. Pamph.; 6x9 ins.; pp. 12. 
This circular contains photographs and descriptions of 
the operation of the Robins’ system of belt conveyors. 
One of the cuts shows a belt conveying 100 tons of 
coarsely-broken iron ore per hour up an incline cf 2534°, 
elevating it about 40 ft. This system of conveying and 
elevating seems likely to come extensively into use. 
THE ARTIFICIAL PRESERVATION OF TIMBER.—Otis 
Allen & Son, Lowell, Mass. Pamph.; 7x11 ins.; 
pp. 27. 

This pamphlet contains an interesting account of the 
“kyanizing’ of timber, by impregnation with bichloride 
of mercury or corrosive sublimate. The process has Leen 
in use more or less since 1832. Numerous photographs of 
sticks of timber which haye been kyanized and buried 
underground used as railway ties, or exposed in fences, 
bridges, etc., for long periods, in some cases over 40 
years, without decaying, are shown. The kyanizing works 
of Otis Allen & Son contain tanks having a capacity of 
150,000 ft. of lumber. The present price of kyanizing is 
$8 per 1,000 ft., board measure, and $1 per 1,000 for 
shingles, 
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CONSTRUCTION NEWS. 


CONDENSED LIST OF CONTRACTS PENDING 
WITH DATE OF OPENING BIDS. 


Bids to be See Eng. 
: opened, Work. Place News. 
- Oct. 8.Bridge, San Jose, Cal...........-.+...--- Oct 1 
Oct. 8.Repairs to hospital building, New York....Oct. 1 
Oct. 8.Grading, Scranton, Pa............ Meise cise OCtsres 
Oct. 8.Railway repairs, etc., San Francisco, Cal..Oct. 1 
Oct. 8.Steam fire engine, Cleveland, O...... wee OCta 
_ Oct. 8.Dredging in Christiana River, Del...... Sept. 24 
; Advertised, Eng. News, Sept. 24 and Oct. 1. 
Oct. 8.Plumbing, heating, etc., Toronto, Ont.....Sept. 24 
Oct. 8.Iron and steel bridge, Big Timber, Mont..Sept. 24 
mock. &§.Dikes, etc., Portland, Ore. -............. Sept. 24 
Advertised, Eng. News, Sept. 24 and Oct. 1. 
Oct. 8:Asphalt and granite paving, Cincinnati, O.Sept. 24 
Oct. 9.U. S. building work, Martinsburg, W.Va..Sept. 24 
Advertised, Eng. News, Sept. 24 and Oct. 1. 
Oct. 9.Masonry bridge piers (5), Portland, Me...Sept. 24 
Advertised, Engineering News, Sept. 24. 
Oct. 9.Electric light plant, Bryon, O. .......... Sept. 24 
Oct. 9.Sewer bonds, etc., Niagara Falls, Ont....Oct. 1 
Oct. 9.Stone (200 cords), Arcadia, Wis....... sOCts L 
Oct. 9.School building, Kilbuck, O..... vs ttesieenOOGe 
Oct. 9.Wlectric light plant, Ogdensburg, N. Y.....Oct. 8 
Oct. 9.Smokestack, St. Paul, Minn. ............ Oct. 8 
Oct. 10.School building, Tulare, Cal. ............. Oct. 8 
Oct. 10.Repairing bridge, Auburn Cal. ........... Oct. 8 
cate 10. Brick store; Biair;. Neb: 2)... .sse5se0..d0.. Oct. 8 
Oct. 10. Warehouse, St. John, N. B............... Oct. 8 
BRETT HOWE? Sts AU), MANTIS.) fey. + wie ccwinieie vicleieiciate, Oct. 8 
Oct. 10.Sewers. Washington, D. C............- sisje SOCK ck 
Oct. 10.Repairs to post office, Macon, Ga........- Oct. 1 
Oct. 10.Earth excay. (10,000 yds.), Slatington, Pa. .Oct. 1 
Oct. 10.County court house, Wise, Va. ......-+... Sept. 17 


Oct. 12.Officers’ quarters, Fort Ethan ‘Allen, Vt..Sept. 24 


Oct. 12.Extending levee, Arkansas City, Ark.....Sept. 24 
Oct. 12.Bridge, Houston, Tex. ......-...+....... Sept. 24 
Oct. 12.School building, Pittsburg, Pa.......... xe Oet.y ok 
Oct. 12.Steel bridge, Oakland, Cal..............+. Oct. 1 
Oct. 12.Hook and ladder truck, Los Angeles, Cal..Oct. 1 
Oct. 12.Paving (11,500 sq. yds.), Jersey City,N.J..Oct. 8 
Oct. 12.Grading, St. Paul, Minn. .............. Oct. 8 
Oct. 12. Hospital buildings, etc. (5), New York....Oct. 8 
Oct. 12. Bridge substructure, Indianapolis, Ind. ...Oct. 8 
Oct. 12.Bridge, Los Angeles, Cal. ........+..++--+ Oct. 8 
Oct. 12.Sewers, Chicago, Ill. ......... eet e tees Oct. 8 
Oct. 12. Water service pipes (8 sts.), Chicago, Ill..Oct. 8 
Oct. 12.Grading and sewers, New York, N. Y.....Oct. 8 
Oct. 12.Grading 50 acres at Sandy Hook, N. J....Oct. 8 
Oct. 12. Brick stable, Philadelphia, Pa. .......-+--- Oct. 8 
Oct. 12. Ventilating, etc., Pittsburg, Pa. .......+. Oct. 8 
Oct. 12.Iron and wood bridge, Fresno, Cal. ....-- Oct. 8 
Oct. 13.Grading, etc., Kearney, N. J.....-+++> Ivo. 8 
Oct. 13.Asphalt paving, Brooklyn, N, Y, yet Ochs 
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Oct. 13.Improving streets, Peru, Ind... ..........Oct. 8 
Oct. 18.Pier work, New York, N. Y. ............ Oct. 8 
Oct. 18. Belt power elevators, etc., Wash. navy yard.Oct. 8 


Advertised Engineering News, Oct. 8. 
Oct. 18. Remodeling elevator, Washington, D. C...Oct. 
Oct. 18.Tin roof for U. S. building, Baltimore, Md..Oct. 


Oct. 18.Brick sewers, Boston, Mass. ............. Oct. 
Oct. 18.Macadamizing, Hammond, Ind ..........Oct. 
Oct. 18.Paving bonds ($130,000), Macon, Ga...... Sept. 2 
Oct. 18. Water and light bonds, Anaheim, Cal. ....Sept. 1 
Oct. 14.School building, Hoboken, N. J. .......... Sept. 2: 
Oct. 14.Grading (9 miles), Cleveland, O. .......... Sept. 2 
Oct. 14.Improving bayou, New Orleans, La...... Oct. 


Oct. 14.Cement sidewalks, etc., Indianapolis, Ind...Oct. 
Oct. 14. Electric light fixtures, etc., New York,N.Y.Oct. 
Oct. 14. Elec. l’t plnt and bonds,Grand Haven, Mich. Oct. 
Oct. 14. Bridge abutments, Redlands, Cal. ......... Oct. 
Oet.ci4tWharteebostony Mass. 6. 6630. 6ssccceae sos Oct. 
Oct. 14. Bridge girders, Indianapolis, Ind. 
Oct. 14.Brick and pipe sewers, Indianapolis, Ind...Oct. 
Oct. 14. Filling in wharf, Brooklyn, N. Y. ....... 

Oct. 15. Lighthouse work, Brazos River, 
Oct. 15. Repairing r’y bridges, etc., San Francisco. Oct. 
Oct. 15.Rebuilding flume, Cleveland. O. ......... Oct. 
Oct. 15.Masonry, abutments, etc., Buffalo, N. Y....Oct. 
Oct. 15.Church building, Raleigh, N. C........... Oct. 
Oct. 15.River bank protection, Evansville, Ind... .Oct. 

Advertised, Engineering News, Oct. 1. 

Oct. 15.Bridges (2), Elk Point, 8S. Dak........... Sept. 24 
Oct. 15.Asphalt paving (5,000 sq. yds.), Niles, O..Sept. 24 
Advertised, Engineering News, Sept. 24. 

Oct. 15.Electric lighting, Manistee, Mich. ....... Sept. 24 
Oct. 15.Pipe (1,215 tons, 30-in.), Evansville, Ind..Sept. 24 

Advertised, Engineering News, Sept. 24. 
Oct. 15.County court house, South Bend, Ind..... 
Oct. 16.Railway bridge, Rumford Falls, Me...... OGL 
Advertised, Eng. News, Oct. 1 and 8. 
Oct. 16. Water pipe (48 and 42-in.), Boston, Mass...Oct. 8 
Advertised, Engineering News, Oct. 8. 
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Oct. 16. Bridge, Indianapolis, Ind. .............. Oct. & 
Oct. 16-Sewer. Richmond Sind. oi. . oie ewe ewe e's Oct. 8 
Oct. 17.Water main, Hast Cleveland, O. ......... Oct. § 
Octa 17-Well«Pagie Bend, Minin. 2.5.0.0 ese es Oct. 8 
Oct. 17.School building, Whittier, Cal. . Oct. 8 

‘ 


Oct. 17.Pumping engine, Kansas City, Mo. ...... Sept. 1 
Advertised, Eng. News, Sept. 17 and 24. 

Océ. 17, Dredzing, Philadelphia, Pa. .....<....;. Sept. 24 

Oct. 17.Dredging in Lemon Creek, N. Y..........Sept. 24 
Advertised, Eng. News, Sept. 24 to Oct. 15. 

Oct. 17. Increased water supply, Watervliet, N. Y.Sept. 24 

Oct. 17.Paving bonds ($17,000), Niles, O. ....... Sept. 24 
Advertised, Engineering News, Sept. 24. 


Oct. 17.Brick arch (60 ft.), Mansfield, O..........Oct. 1 
Oct. 19.Pipe sewer, Fresno, Cal.................. Oct. 1 
Oct. 19.Dredging in South River, N. J...........Sept. 24 
Advertised, Eng. News, Sept. 24 to Oct. 15. 
Oct. 19. Brick paving, Cincinnati, O. .....6...006. Sept. 24 
Octo to avings TOldOm Oscicciccncibsitie eo «ara oi Oct. 1 
Oct. 19. Water main, Blue Island, Ill. ............ Oct. § 
Oct. 19.Survey and maps, Sea Cliff, L. I. ........Oct. 8 
Advertised, Enginering News, Oct. 8. 
Oct. 20.Hospital building, Verona, N. J........... Oct. 8 
Oct. 20.Bank building, Camden, N. J.............Oct. 8 
Oct. 20.Heating and ventilating, Allegheny, Pa...Oct. 1 
Oct. 20.Sewer bonds ($212,000), Cleveland, O...... Oct. 1 
Oct. 20.Water-works, Blanchester, O...... ...--. Oct. 1 
Oct. 20.Water extensions, Pueblo, Colo........... Oct. 1 
Oct. 20. Drainage channel, Peoria, Ill. ............ Sept. 17 


Advertised, Eng. News, Sept. 17 to Oct. 1. 


Oct. 20.Rip-rap embankment at Agate Bay, Minn..Sept. 24 
Advertised, Eng. News, Sept. 24 to Oct. 15. 

Oct. 20.Electric light plant, Blanchester, O.......Oct. 1 

Oct. 20.Plumbing, heating, etc., Buffalo, N. Y....Oct. 1 

Oct. 21.Dredging harbor at Newport, R. I........ Oct. 1 
Advertised, Eng. News, Oct. 1 to 15. 

Oct. 22. Barracks, stable, etc., Fort Riley, Kan....Oct. 1 

Oct. 22.Repairing sidewalks, Cincinnati, O........ Oot vk 

Oct. 22.Jetty and levee work at San Diego, Cal...Oct. 1 

Oct. 22.Improving roads, Stapleton, N. Y. ........ Sept. 24 

Oct. 23.Heating, ventilating, New Berne, N. C.....Oct. 8 

Oct. 28.Laying 60-in. intake pipe, Duluth, Minn...Oct. 8 

Oct. 23.Water gates, valves, etc., Duluth, Minn..Oct. §& 

Oct. 24.Macadamizing, etc., Pleasant Ridge, O. ....Oct. 8 

Oct. 24.Dredging in Chicago River, 1,300,000 yds..Oct. 1 
Advertised, Eng. News, Oct. 1 to 22. 

Oct. 26.Dredging Elizabeth River, Va............ Oct. 1 
Advertised, Eng. News, Oct. 1 and 15. 

Oct. 26. Brick paving, Marietta, O. ................-Oct. 8 

Oct. 27.Ditch at U. S. bldg., Omaha, Neb.........Oct. 8 


Advertised, Eng. News, Oct. 8 and 15. 
Oct. 27. Reservoir, dam, etc., New York, N. Y.....Oct. 
Oct. 28.Interior building work, Washington, D. C..Oct. 


Oct-28 ..Sewer: HODGEGnEN. Je cccu nes comics scesies Oct. 
Oct. 28.Breakwaters, New London, Conn......... Oct. 
Advertised, Eng. News, Oct. 1 to 22. 

Oct. 29.Sand, Philadelphia, Pa......... srateeatitel saat Cale Oct. 
Oct.,.20.U. S. bldg. work; New York, N. Y..........Oct. 
Oct. 29.Rock for jetty, Coos Bay, Ore.............Oct. 
Advertised, Eng. News, Oct. 8 to 22. 

Oct. 29.Iron and steel bridges, Cleveland, O.......Oct. 


Oct. 29.Sewers, Marietta, O. 5 
Oct. 31. Extension to court house, Lancaster, Pa...Oct. 
Advertised, Eng. News, Oct. 1 to 22. 


Nov. 2.Chemical fire engine, etc.(2), Glenfield, Pa.Oct. 
Nov. 2.Dredging plant, Wilmington, N. C........Oct. 
Advertised, Eng. News, Oct. 8 to 22. 
Nov. 2.Pipe sewers, Sonora. Cal. : 
Nov. 5.Lighthouse, Boston Harbor, Mass. ....... Oct. 
Nov. 5.Street railway franchise, Santa Rosa, Cal..Oct. 
Nov. 5.Hotel, theatre, etc., Washington, D. C...Oct. 
Noy. 9.Lighthouse tower, New Bedford, Mass....Oct. 


Noy. 14.Pumping engines (6), Chicago, IIl....... Sept. 
Advertised, Eng. News, Sept. 24 to Oct. 22. 

Nov. 14.Grain elevators, ete. (2), Galveston, Tex..Sept. 

Nov. 14.Sewage pumping mach’y, Mexico, Mex....Aug. 


Noy. 17.Hospital building, Cherokee, Ia........... Oct. 
Nov. 24.County jail and residence, Atlanta, Ga.....Oct. 
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Dee. 30.Steel rails (150,000 tons), Sydney, N.S.W..Aug. 
Advertised, Eng. News, Sept. 3 and Oct. 1. 
Jan. 8.Wooden bridge (220 ft.), Tillamook, Ore...Oct. 


RAILWAYS. 


East of Chicago. 


BUTLER & PITTSBURG.—Press dispatches state that 
the work is over half finished. Over 3,000 men are at 
work. As stated in our issue of July 16, C. I. McDonald, 
Penn Building, Pittsburg, Pa., is the principal contractor. 
Of the sub-contractors, Peyton & Reynold, of Charleston, 
W. Va., are at work in a deep cut through almost solid 
rock. They have 1% miles of the contract and the grad- 
ing is finished in many parts. A. M. Winsper has 115,000 
cu. yds. of excavation through rock 60 ft. deep, which is 
difficult work. F. A. Masselli, of Columbus, O., has two 
miles of work, and has opened every cut with his force 
of 150 men. Admirable progress has been made, and work 
kas just begun on a heavy cut, having in it over 40,000 
cu. yds. of excavation. C. B. Donaghy has two miles of 
heavy work and has it nearly completed. The Ferguson 
Contracting Co. is also nearly through. Two miles of 
heavy cutting have been brought into good shape by 
Dell & Diulus Bros. The only tunnel on the road is 350 


nr 
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ft. long, which is being driven by Contractor Simon Har- 
rold. This tunnel is one of the most important con- 
tracts on the line. It is almost two miles long, with its 
approaches, and 75,000 ft. of earth and rock will be taken 
out of the approaches alone. The most important contract 
on the entire road is that at the Summit cut, which Con- 
tractor McDonald is doing. Over 162,000 cu. yds. of 
earth will have to be taken out, and 200 laborers are em- 
ployed. The general contractor has also a cut 30 ft. 
deep and 500 ft. long at Brimstone Corners over half done, 
and the digging is being pushed with great speed. Spel- 
lacy & Ellwier, of Columbus, who have almost two miles 
of digging, have 150 men at work, and D. A. Sanders has 
140 men and 40 horses on his half-mile contract. The 
cuts in these portions are heavy, deep and rocky, and the 
advance made is necessarily tedious. Ch. Engr., F. E. 
House; Pres., Jas. T. Odell. 


BENTON HARBOR & EASTERN TRANSIT.—This rail- 
way, it is said, is to be built from Benton Harbor, Mich., 
to connect with the Grand Trunk early next year. The 
Arnold Transportation Co. is said to have the deal in 
hand and will run its boats in connection with the line. 


CINCINNATI, UNION CITY & CHICAGO.—It is an- 
nounced that this railway, projected from Union City to 
Huntington, Ind., will soon be built. The panic of 1892 
caught the promoters of the enterprise, work was sus- 
pended, and the company has been involved since in liti- 
gation over claims for labor and material. John H. 
Bliss and F. W. Short, of Chicago, have acquired nearly 
all of these claims and secured control of the property. 
It is stated that enough funds will be at hand to assure 
the resumpton of work on the road, which is partially 
graded, i 

CARP & ALMONTE.—It is stated that this railway is to 
be built between Carp and Almonte, Ont.; Surveyors Bell 
& Wilkie are making a preliminary survey of the proposed 
line to be paid for by subscriptions from citizens of the 
two towns. 

DEPEW & TONAWANDA.—This railway, about 12 miles 
long, near Buffalo, is completed, and will soon be formally 
opened for travel. It is a branch of the Lehigh Valley, 
and extends from the new town of Depew to North Tona- 
wanda. 

DEAD RIVER LOGGING.—A press dispatch from Skow- 
hegan, Me., states that BE. C. Greenwood has completed 
the survey for this proposed logging railway. The work will 
not be commenced this fall but will be built next spring 
and summer. There has been no contract for the work 
yet. This road will start from Dead River, in Crocker 
township, and extend ten miles, ending in the valley of 
the Carrabassett. 


ERIE.—Mayor P. F. Wanser has announced that the 
contract for the elevation of the Erie R. R. tracks will 
be ready by the end of next week, and that the work will 
probably begin as soon as the contract is signed. 


GOSHEN & WABASH.—This company has been formed 
to build a railway from Goshen, via Ligonier, to Elkhart, 
Ind. Directors: J. J. Burns, W. L. Stone, K. E. Ripley, 
F. G. Hubbell and Alfred Lowry. 


MONTREAL & OTTAWA.—It is stated that construction 
work is going forward rapidly. This line is being built 
by the Canadian Pacific to accommodate a section of 
farming country. Track has been laid ‘for ten miles 
beyond Rigaud, through which place the line will run, to 
St. Eugene; and it is expected that before winter the line 
will be completed to Alfred, 45 miles further on. Sta- 
tions will be erected at St. Eugene, Vankleek Hill, Cale- 
donia Springs and Plantagenet. Next year this railway 
will be completed to Ottawa. Ch. Eng., P. A. Peterson, 
Montreal, Que. 


MANITOULIN & NORTH SHORE.—A charter for a sin- 
gle or double track railway was granted this company by 
the Ontario Government in 1888 which charter was 
amended in 1891 and 1894. The route on which the 
charter was granted was from the town of Little Current, 
Manitoulin Island, Ontario, northward across the islands 
in Georgian Bay to some point on the Soo branch of the 
Canadian Pacific Ry. at or near Stanley, a distance of 
about 42 miles. The amendment of 1891 authorizes the 
company to issue bonds to the amount of $20,000 per 
mile. The date for commencement of the work of con- 
struction is fixed as March 23, 1897, and completion 
three years later. The Ontario Government has granted a 
subsidy of $3,000 per mile and the Dominion Government 
has granted a subsidy of $3,200 per mile. Directors: Peter 
Ryan, Toronto; W. P. Chapman, Hamilton; E. S. Towus- 
end, Toronto; David Isaacs, Niagara Falls; R. H. Bowes, 
Toronto; David Phillips, Niagara Falls; John Ryan, To- 
ronto. The company is now advertising for bids for the 
construction and equipment of the road, which will be 
received by Mr. MacIntire, Niagara Falls, Ont., until Oct. 
12. - The road will be built in six months from the time 
work is commenced. It will be in operation not later than 
May 1, 1897. 

PITTSBURG, SHENANGO & LAKE ERIE.—The Pitts- 
burg press states that the Carnegie Steel Co. is making 
extensive preparations for the completion of an ore line 
to Lake Erie. Large freight yards are being constructed 
at the company’s various mills and the capacity of the big 
docks of the Pittsburg, Shenango & Lake Erie road, at 
Conneaut harbor, is being doubled. The grades of the 
Shenango road are being reduced and sharp curves are 
being taken out. Over $400,000 is being expended on this 
work alone. Laborers have been started on a curve north 
of Greenville. This will be straightened, as will the old 
sharp curves near it. The heavy grades north of Green- 
ville will also be cut down at once. Some of these grades 
now exceed 52 ft. to the mile. They will be reduced to 28 
ft. Ch. Engr., Geo. W. Sykes, Greenville, Pa. 

PHILADELPHIA & READING.—The Philadelphia ‘‘Rec- 
ord’’ states that improvements are being made at West 
Falls. The roadway is being widened about 40 ft. on the 
river side, abutments for a new 50-ft. bridge at the West 
Falls road are being constructed, the old archway will 
be removed, and the approach leading from the bridge 
across the Schuylkill will be extended about 12 ft. Two 
additional tracks will be laid, and double tracks run into 
the southern portion of the Pencoyd Iron Works for 
freight purposes. Nolan & Co. are the contractors. They 
expect to have the roadbed and arch ready for use by Dec. 
1. The grading from Pencoyd to the Falls road is finished 
and only about 75 ft. of grading below the road is yet to 
be done. Ch. Engr., H. K. Nichols, Philadelphia, Pa. 


STONE VALLEY.—An effort is being made to build a 
railway through Stone Valley in Huntingdon county, Pa., 
from Pine Grove Mills, Pa., connecting with Beech Creek 
R. R. to Huntingdon, Pa., connecting with Broad Top 
R. R. Meetings are being held in the valley and R. C. 
Patterson, at present at Petersburg, Pa., a western capi- 
talist. agrees to take all the bonds provided the construe 
tion does not cost more than $6,000 per mile. 


Southern. 


ATLANTA & SELMA.—It is stated that A. R. Little- 
john, of New Orleans, is interested in the project to build 
a railway from Atlanta, Ga., to Selma, Ala., and which 
may be extended to New Orleans, R, M, Mitchell, of At- 
lanta, is also interested. 
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BALTIMORE & OHIO.—It is reported that contracts for 
improvements have recently been awarded as follows: At 
Locust Point yards, work to begin at once on enlarging 
and improving the facilities for handling freight, to 
cost about $50,000. A contract has been awarded to 
Burns & Wade for grading an extension of the yards, 
which will necessitate the removal of from 60,000 to 70,- 
000 cu. yds. of earth and rock. W. H. Thorne has the 
contract for masonry and piers for the extension of the 
Fort Ave. bridge, Baltimore, a distance of about 400 ft. 
Lane Bros. & Co., Esmont, Va., have the contract for 
grading yard © at Cumberland; estimated cost, from $30,- 
000 to $40,000. 

LINVILLE LUMBER.—It is stated that a line eleven 
miles long is now being surveyed to develop lumber lands 
near Linville, N. C. A company has been organized with 
a capital stock of $200,000. Among those interested are: 
A. B. Camp, E. H. Camp, S. T. Kelso, all of Linville. 

NORFOLK & WESTERN.—Press dispatches state that 
with the completion of the reorganization of the Norfolk 
& Western system, the extension of this railway to a con- 
nection with the Marietta & North Georgia will again be 
considered. At present the Norfolk & Western terminates 
at Bristol, Tenn. By building through Cocke and Sevier 
counties, in Tennessee, the connection with the Marietta 
& North Georgia road could be made, and the Norfolk & 
Western thus have an entrance into Atlanta. It is stated 
that engineers have been making surveys from Bristol. 

SPARTANBURG & WHITNEY.—It is stated that sur- 
veys are being made for a railway from Spartanburg 
to Whitney, S. C., a distance of 14% miles. Ch. Engr., 
Henry Wells. The line would be a branch of the Southern 
system. 

TREDEGAR MINERAL.—The Gadsen, Ala., ‘‘Times’’ 
states that work is in progress on this line which runs 
from Jacksonville to Centre and near the latter place will 
connect with the Chattanooga Southern. This road tray- 
erses a mineral region of Alabama and through forests of 
pine, oak and hickory. Gen. Burke, Jacksonville, Ala., 


is interested. 
Northwest. 


GREAT NORTHERN.—J. F. Stevens, Ch. Engr., St. 
Paul, Minn., writes us that the extension from Hope to 
Aneta, N. Dak., is 28% miles long. All contracts let to 
Foley Bros. & Guthrie, St. Paul, Minn.——A press dis- 
patch states that Foley Bros. & Guthrie are building a 
33-mile branch of the Great Northern from Halstad to 
Crookston, Minn. One-half the track is reported laid, 
work progressing at the rate of two miles a day. Within 
the next two weeks the entire branch will be completed 
and in operation. 

N. C. FOSTER LUMBER.—It is stated that this com- 
pany of Fairchild, Wis., will immediately commence the 
construction of an extension of their private line from 
Fairchild through to the town of Greenwood, giving 25 
miles of private road in all. At Greenwood the Foster 
road will connect with the Wisconsin Central. 

CHICAGO, MILWAUKEE & ST. PAUL.—The Milwaukee 
“Joirnal’? says that work will be commenced in a few 
days on a branch which will leave the Wisconsin Valley 
line at Casanovia, Wis., and extend to Rhinelander, a dis- 
tance of about 20 miles. It will pass through a rich tim- 
ber and agricultural section. 

SHEBOYGAN, ST. PAUL & WESTERN.—This com- 
pany has been incorporated with a capital stock of $350,- 
000, by Frank Geele, Frank L. Roenitz, Arthur F. Winter, 
James Mallman and Paul Krez. The road is to be con- 
structed from the city of Sheboygan, Wis., to a point on 
the Milwaukee and Northern division of the Chicago, Mil- 
waukee & St. Paul, at or near Random Lake, in Sheboy- 
gan county, and will be 18 miles in length. 

SAGINAW & GRAND RAPIDS.—It is reported that a 
special meeting of the board of directors will be held at 
Alma, Mich., Oct. 17, for the purpose of considering 
propositions for an extension and the construction and 
acquisition of other lines and branches. Address, James 
E. Howard, Secy. 

WINONA & WESTERN,—It is stated that this company 
may build from Simpson to Rochester, Minn., a distance 
of seven miles. The work, if done, will be undertaken 
next season. 


Southwest. 


CENTRAL LOUISIANA.—It is stated that a new company 
has been formed to build this railway from Abbeville to 
Palmetto, La., passing through Crowley and Washington, 
a distance of 75 miles. It is also proposed to extend the 


line south from Abbeville to a port on Vermillion Bay, 
25 miles. Pres., Hampden Storey; Ch. Engr., William 
Bradford. 

GULF & INTERSTATE. — The Dallas, Tex., ‘‘News’”’ 


says that this company has notified the railroad commis- 
sion of Texas that it has completed 70 miles of its road 
to Bolivar Point, and asks that the commission send its 
engineer to Galveston to inspect the road and report on 
the application for the registration of additional bonds. 
The commission has ordered Engineer Charles Comer to 
make the inspection. 

GULF.—This company has been incorporated at Guthrie, 
Okla, Ter., to build a railway through the counties of 
Grant, Garfield, Kingfisher, Logan, Oklahoma, Payne, 
Kay, Noble, Lincoln, Pawnee, Pottawatomie, and also 
through the Choctaw and Chicasaw nations, Cherokee, 
Creek and Graham counties, Tex., to Denison. Incorpora- 
tors: G. S. Dill, John Grattan, R. L. Hall and L. B. 
Haven, of Medford, and John A. Blair, of Caldwell, Kan. 
Headquarters, Wakita, Okla. 

GULF & BRAZOS.—It is intended to run this line from 
Henrietta to Velasco, on the Gulf of Mexico, passing 
through Waco, Mineral Wells and Jacksboro, Texas. It 
will connect with the St. Louis, Oklahoma & Texas Air 
Line, now under construction from Sapulpa, I. T., to 
Henrietta. Pres., W. A. Squires, Henrietta, Tex. 

KANSAS CITY, FORT SCOTT & MEMPHIS.—The In- 
dian Territory extension of this line has been completed 
and opened for business from Baxter Springs, Kan., to 
Miami, Ind. Ter., a distance of 14 miles. 

ST. LOUIS & SAN FRANCISCO.—It is stated that the 
survey for the extension of the St. Paul branch from 
Elkins towards Huntsville, Ark., commenced Sept. 24, 
as a preliminary to the beginning of work which will be 
pushed until finished. 

ST. LOUIS, POMONA & SOUTHERN.—Work, it is said, 
will begin soon on this railway. A Mr. Merriweather, of 
Pomona, Kan., is the chief promoter. 


TEXARKANA & FORT SMITH.—Reports say that track 
laying on that part of the line in Texas, between the Neches 
and Sabine Rivers, was to have been commenced on Oct. 
1. The grading is now about finished, and will be com- 
pleted in about six weeks. 


Rocky Mountain and Pacific. 


COLORADO SPRINGS, PIKH’S PEAK & CRIPPLE 
CREEK.—This company has been incorporated to build a 
railway 30 miles long from Colorado Springs to Cripple 
Creek, Colo.; capital stock, $500,000; incorporators: Leslie 


Harris, N. M. Keith, Manitou Springs, Colo.; C. B. Weeks, 
W. A. Moore and H. E. Headley, of Colorado Springs. 


RIO GRANDE WESTERN.—It is stated that track-lay- 
ing has been completed to Eagle Rock Tunnel, three miles 
up Sevier Canon, and 20 miles below Richfield, Utah. Ch. 
Enegr., E. J. Yard, Salt Lake City, Utah. 


CORRALITOS.—Press reports state that the firms at 
present holding construction contracts with the Corralitos 
road are Gilbert Webb, Juarez, Mcx.; Richard Caples, El 
Paso, Tex.; W. C. Bradbury & Co., Denver, Colo.; Farns- 
worth, Beck and others, of the Mormon colonies in Mex- 
ico, State of Chihuahua. J. Fewson Smith, of the railroad 
is chief engineer, with headquarters at Juarez. The road 
is being built by the Sierra Madre Construction Co., whose 
officers are, Pres., A. Foster Higgins; Treas., Solon 
Humphreys; and Secy., George Rowland, all of New York. 


VENTURA & OJAI VALLEY.—This company has been 
incorporated to construct and operate a railway from Ven- 
tura to Nordhoff, Cal., a distance of 25 miles. Capital 
stock, $200,000, commencing with $50,000. A. P. Cross, 
S. R. Thorpe, J. E. Loomis, S. H. Garrett, all of Los 
Angeles, Cal. 


Foreign. 


CENTRAL AMBERICAN.—Four out of the five Central 
American States are pushing the construction of railways 
through their territory, several new concessions or grants 
having been made lately. The ‘‘Iron Age’’ states that 
a new contract has just been signed with New York, Cali- 
fornia and Colorado capitalists to finish the western ter- 
minus of the Costa Rica Interoceanic Ry., thus connecting 
the two oceans and passing through San Jose, the capi- 
tol. The company has a capital of $1,500,000, and work 
will commence at once. Nicaragua is improving the port 
of Corinto with a view to extending the Managua R. R. 
in a northerly direction. The American contractors on the 
Rama R. R., which will ultimately connect Lake Nicar- 
agua and the Atlantic, are pushing the surveys. 

The Republic of Salvador has lately finished its Pa- 
cifle line to Santa Ana, the contractors and principal en- 
gineers being American. Several bankers and contractors 
have now obtained a grant to run a line from Santa Ana 
to the town of Ahuachabam, on the Guatamala frontier. 
The concession is to run for 99 years, all preliminary 
work to he done within a year from date, otherwise a for- 
feit of $25,000 to be paid by the contractors. During the 
last four weeks eight vessels have arrived with iron 
for the Northern Interoceanic of Guatemala. Rails have 
been laid to Zacapa, on the central plateau, the most dif- 
ficult work having been completed when the line crossed 
the swampy district of Amates and Tenedores. Grading 
has been carried to within 60 miles of the capital. Other 
lines now constructing in this country are the Cuban R. 
R., which opens up the extensive coffee districts of the 
North to the New York markets; the line from Quezal- 
tenango to the Pacific and the extensions of the Central 
Ry. to Patulul. Bridge-work is now the most important 
part of the contracts with the Government. A new bridge 
is to span the Gualan River and an American bridge 
company gets the contracts at and near the port of Iztapa, 
which is to be the western terminus of the Interoceanic. 


STREET AND ELECTRIC RAILWAYS. 


BOSTON, MASS.—It is stated that the West End St. Ry. 
Co. is soon to give out a contract which aggregates about 
$365,000, for a new system of brakes. 

EAST BRIDGEWATER, MASS.—Attempts are being 
made to organize a local company to construct an electric 
railway about seven miles long, to Campello. H. J. Nut- 
ter, Frank N. Fisher, Robt. O. Harris and Samuel Shaw 
are interested. 

EVERETT. MASS.—Citizens are attempting to get an 
extension of the West End Ry. tracks. 

MEDWAY, MASS.—It is reported that the selectmen 
are to grant two franchises for electric railways—one to 
the Ray Co. and one to the Milford Co. 

HUDSON, MASS.—Efforts are being made to secure sub- 
scriptions for an electric railway from Hudson, via Bol- 
ton, to Lancaster, a distance of about eight miles. The 
capital stock is $100,000. Water power is to be used in 
operating and dynamos. Among those interested are: 
Henry Tower. Geo. A. Tripp.and Caleb L. Bringham, of 
Hudson; and W. N. Felton and H. N. Otterson, of Bolton, 
Mass. 

SOUTH FRAMINGHAM, MASS.—The Framingham St. 
Ry. Co. has been granted permission to change its motive 
power from horse to electric on the Union Ave. line to 
Framingham. Pres. James R. Entwistle is quoted as say- 
ing that the ccmpany is ready to proceed with the work 
as soon as permission is granted. It is stated that several 
extensions may be built. ° 

SPRINGFIELD, MASS.—A press dispatch states that 
the Springfield & Southwestern St. Ry. Co. is at work on 
a survey through Feeding Hills to Southwick Ponds. This 
route would be a branch of the main line from Springfield 
through Suffield to Hartford. It is intimated that the 
street railway company intends to develop Southwick 
Ponds into a pleasure resort. 

WARREN, MASS.—Meetings of citizens are being held 
to promote the building of a proposed extension of the 
Southbridge & Fiskdale Electric Ry. to touch Brifield, 
Palmer and Warren. F. D. Lincoln and N. S. Hubbard, 
of Warren, are interested. 


PLAINVILLE, CONN.—It is stated that a party of capi- 
talists has been looking over the route between Plainville 
and Farmington, with a view to connecting these two vil- 
lages by an electric railway. 


BUFFALO, N. Y.—The Buffalo Ry. Co. has been 
granted permission to lay tracks on several additional] 
streets. 

EAST CHESTER, N. Y.—A committee of citizens, com- 
posed of William Allen, J. B. Holler, William Johnson, 
Thomas Egan, Dr. Webb and Dave D. Russell have asked 
the Union Trolley Co. to extend the 5th Ave. trolley line 
to East Chester. President Maher said that he would pre- 
sent the reauest to the company, with the recommenda- 
tion that it be granted. 

NEW YORK, N. Y.—The State Railroad Commission 
has granted permission to the Third Ave. R. R. Co. to 
use the overhead trolley system for ten years on its 
Kingsbridge extension above 162d St. 


ROCHESTER, N. Y.—The “‘Herald’”’ states that a pro- 
ject is on foot to establish a trolley line between Roches- 
ter and Fairport. Plans for the new road has been sub- 
mitted and the right of way has been obtained along the 
route deemed most suitable. 


SAVONA, N. Y.—A press dispatch states that an elec- 
tric railway from Savona to Keuka will be built. 

SYRACUSE, N. Y.—On Sept. 27, at Albany, a hearing 
was given by the railroad commission on the Onondaga 
Lake R. R. Co. for permission to build a railway from 
Syracuse around Onondaga Lake. An adjournment was 
taken until Oct. 19, and before that time the commission 
will inspect the proposed route. 


SYRACUSE, N. Y.—The Syracuse St. Ry. Co. has gse- 
cured permits for erecting a power-house to cost $20,000, 
and a car barh to cost $30,000. 


BOUND BROOK, N. J.—The building of an electric rail- 
way is being considered between Philadelphia and Trenton, 
via Bound Brook. It is stated that L. E. Miller has the 
contract to build the road from Raritan to New Bruns- 
wick and is to have it completed by May 1, 1897. 


PATERSON, N. J.—Work was to begin on the construc- 
tion of the Union Traction Co.’s lines Oct. 5. W. A. Cul- 
len, of Paterson, is the contractor. The line will con- 
nect Rutherford with Lyndhurst and Arlington, N. J. 


PLAINFIELD, N. J.—It is said that the extension of the 
electric railway from Plainfield to Scotch Plains is as- 
sured, as surveys have already been made and the route 
is being staked out. he track will be laid up East 2d 
She fo Ne nerwood Ave., and from there a new street will 

e utilized. 


CONNELLSVILLE, PA.—The United States Ry. Equ’p- 
meat & Construction Co., Cleveland, O., has been awarded 
the contract for constructing the Connellsville St. Ry.Co.’s 
new line, as advertised in Engineering News. It will 
be a_ single track overhead trolley system, 2% miles in 
length, laid with 56-lb. steel rails. 

IRWIN, PA.—An electric railway may be built to this 
place this fall. The line was completed to Manor last 
week. The Irwin ‘“‘Republican’’ is pushing the project. 

PITTSBURG, PA.—The ‘‘Commercial Gazette,’ Sept 28, 
Says that the Consolidation Traction Co. is working to 
complete one track on Fifth Ave., so as to run into the 
city the latter part of next week. All the small jobs on 
side streets have been reconstructed. The casing of the 
cable system is being lifted on South Highland Ave, by 
a steam crane. When the Fifth Ave. road is opened for 
travel new cars with trailers will be used. 


WASHINGTON, D. C.—The Montgomery Construction 


Co. was incorporated Sept. 28, by Geo. HE. Teeple, Austin. 


McLanahan, Chas. H. Bryne, Heary W. Williams and N. 
Winslow Williams, with a capital stock of $100,000. The 
company proposes to build a line of electric railway be- 
tween Washington and the suburban town of Tacoma, in 
Montgomery county, Md., for which a charter has been 
granted by Congréss. 

BALTIMORE, MD.—The City & Suburban Ry. Go., on 
Sept. 28, began surveys for the extension of its Catons- 
ville branch to Ellicott City, a distance of three miles. 
Work, it is said, will begin in a few weeks. A double 
track will be laid, and a he T-rail will be used. The 
road will probably continue through Ellicott City to its 
western outskirts, if permission can be obtained from the 
town council. 


NORFOLK, VA.—It is stated that Berkley, Ports- 
mouth and Norfolk may be connected by an electric 
line. Preliminary surveys have been made. The line 
may be built as an extension of the Norfolk St. Ry. 


KICHMOND, VA.—The Richmond ‘Traction Co. 
been granted permission to extend its lines. 


CHESTER, W. VA.—The East Liverpool & Rock Spring 
St. Ry. Co. was incorporated Oct. 5, capital stock, $100,- 
000, commencing with $30,000, to construct a street rail- 
way to connect Chester, W. Va., and East Liverpool, O. 
Incorporators: Jas. E. McDonald, Win. L. Smith, Geo. H, 
Owen, J. 8. Hilbert, East Liverpool, O0.; and BE, D. Mar- 
shall, Chester, W. Va. 


ATLANTA, GA.—The ‘‘Journal’? states that plans for 
th: building of a rock ballasted électric railway from 
Atlanta to Marietta are matured. A line has been str- 
veyed and land terminal has been secured. New York 
cipitalists are interested and it is probable that a road 
costing $350,000 will be built. It is not improbable that 
electric engines will be used instead of the overhead wire. 

TAMPA, FLA.—It is reported that the Consumers’ St. 
Ry. Co. may extend its lines to Tarpon Springs. 


BUCYRUS, 0O.—On Sept. 28 the county commissioners 
granted the franchise to the right of way between the 
Galion line and the Bucyrus corporation line for an elec- 
tric railway. The franchise is granted to Wm. E. Hay- 
cox, of Mansfield, and Fred. B. Perkins, of Toledo, and a 
bond of $3,000 is required to be placed in the hands of the 
commissioners on or before May 1, 1897, for the com- 
mencement of the work; the work must begin on or be- 
fore June 1, 1897, and be completed by Aug. 1, 1898. 

CINCINNATI, O.—The commissioners have granted a 
franchise to Charles Kilgour to construct and maintain 
a street railway to be operated by electricity or other mo- 
tive power.—The Mount Auburn Electric Ry. Co. has 


has 


received an offer of a bonus of $1,000 to extend-its lines. 


to tite village of Hartwell and it is stated, will soon begin 
work, 


CLEVELAND, 0O.—James Ritchie, Ch. Engr., Hickox 
Blig., writes us that the Cleveland & Chagrin Falls Elec- 
tric R. R. was organized in 1896 to build an electric rail- 
way from the eastern limits of Cleveland to Chagrin 
Falls, a distance of 14 miles. The officers are: Pres., V. 
A. Taylor; Secy., J. E. Latimer; Supt., R. L. Palmer; 
Treas., C. G. Barkwill; Ch. Engr., James Ritchie. The 
grading and masonry of 12 miles is completed, 1.6 miles 
of track laid and 2% miles of material for track is dis- 
tributed in addition. The power-house will be located at 
Orange, about midway of the line. Entrance to the busi- 
ness_center of Cleveland will be had over the lines of 
the Cleveland City Ry. It is intended to complete the line 
this year. About four miles is over private right of way, 
the balance being on the county roads. The curvature is 
light and the maximum gradient is 4%. 
the Chagrin River on the new high level bridge, 365 ft. 
long. The other bridges are small, excepting one trestle 
250 ft. long. The contractor for construction and equip- 
ment complete is the Albion Construction Co. of Chicago. 


COLUMBUS, O.—An electric railway is projected from - 


Columbus to Lancaster via Carroll and Groveport. W. H. 
Laie, Canal Winchester, O., is interested. 


LORAIN, 0O.—Jas. B. Hoge, Secy., writes us that the 


projected length is 20 miles from Lorain, via Avon Point | 


and Rocky River, to Cleveland; contracts are closed for 
grading and most of the material; about five miles of 
grading is already done; capital fully subscribed: J. W. 
McReynolds is the principal contractor. It is stated that 
the bids for preparing the roadbed between Rocky River 
and Lorain were as follows: 


J. N. LeDuke & Co., Cleveland.... $30,485. 
Barnett.& Carr, Cleveland... a) .:. so eee 30,925. 
D. L. Miller & Co., Lock Haven, Pa.. ............ 31,240: 
Hy Léach;| Cleveland 2s. .).cs2 ces ee 31,410: 
M. FF. .Condon;; Cleveland))..)) 40s «ssa pte eee 33,200 
M.. Spellacy, &.-Co.,,.Columbus, Ov... oun seco 34,780) 
Currie, & McKays“Detroitice. ce eee 34,990: 
Neal: Norton; Cleveland ao Sin Cee 36,275 
McCracken & Connell, Cleveland.... ...... ...... 38,940: 
Jagob,. Meyer Grain nO ir sian ties cushe cassie ee cue 2,110 
Northern Ohio Paving & Construc. Co., Cleveland. . 54,450 
Wm. McReynolds, Cleveland... 02. 6.00% sessceccee 30,150 


RAVENNA, O.—The county commissioners have granted 
a franchise to the Akron & Cuyahoga Falls Rapid Transit 
Co., to erect a street railway over the stone bridge at 
Kent, and from the east corporation line of Kent to the 


The road crosses. 


> 
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west corporation line of Ravenna. Within 90 days the 
company must secure a franchise through Kent, or this 
franchise is forfeited. All work is to be completed before 
July 11, 1897. 


WASHINGTON COURT HOUSE, O.—It is stated that a 


number of capitalists intend building an electric railway 
to boro: via Greenfield. The board of trade is in- 
terested. 


YOUNGSTOWN, O.—The Youngstown Park & Falls St. 
Ry. Co. will apply for a franchise to extend its lines. 


CHICAGO, ILL.—The General Electric Ry. Co., it is 
stated, will build a system of underground conduit electric 
railway on the south side.——The trolley lines owned by 
Chas. T. Yerkes will probably be extended on several 
streets soon.—Work on the Van Buren St. side of the 
Union Loop will begin immediately after a favorable de- 
cision from the Supreme Court which was to meet Oct. 
6. The officials of the Loop company are counting upon 
a favorable decision, and are putting in all the founda- 
tions for the superstructure on Van Buren St. and 
ordering all the iron for the line. 

WAUKEGAN, ILL.—The Bluff City Electric Ry. Co. 
has been granted a franchise by the county supervisors. 

MADISON, WIS.—It is proposed to extend the lines of 
the Madison St. Ry. te Wingra Park. 

MILWAUKEE, WIS.—Work is in progress on an exten- 
sicn of the Milwaukee Electric Ry. to the city limits, 
from which place it will be built to Wauwatosa after a 
franchise is secured, 

OSKALOOSA, IA.—An ordinance has been granted 
whereby electricity will be substituted for mules on the 
street railway. The company agrees to put in and operate 
Fs ooghd of roid, and have same in operation by Dec. 1, 
8D7. 

ST. LOUIS, MO.—The Lindell Ry. Co. is said to be 
endeavorirg to extend its lines northeast to O’Fallon 
Park ard to the cemeteries. It has made several inqui- 
ries recently for the purpose of purchasing tracts of laud 
in that vicinity. 

WELLSTON, MO.—The Wellston, Creve Coeur & St. 
Charles Ry. Co. is asking for a franchise to construct an 
electric railway from Wellston to St. Charles. 

HOUSTON, TEX.—An effort is being made to extend the 
Houston Electric Ry., a distance of 26 blocks. Citizens 
propose to give the company a bonus of $4,000. 

CRIPPLE CREEK, COLO.—The Colorado Springs, 
Pike’s Peak & Cripple Creek Ry. Co. was incorporated, 
Sept. 22, by Manitou and Victor parties, with a capital 
stock of $500,000, to construct and operate a railway and 
telephone and telegraph lines between Colorado Springs, 
Pike’s Peak and the Cripple Creek district. The incorpo- 
rators are Lisle Harris, N. M. Keith, C. B. Weeks, W. A. 
Moore and H. E. Headley. 

LA CANYADA, CAL.—Dr. J. D. Hineman is said to be 
representing eastern capitalists who may build an electric 
railway to Los Angeles, a distance of 12 miles. 

LOS ANGELES, CAL.—The Mateo St. & Santa Fe Ave. 
Ry. Co. now operating a horse car line from the Santa 
Fe depot to the new garbage crematory on Santa Fe Ave., 
has applied to the city council for an extension of its 
franchise to take in the heart of the city. 

SANTA ROSA, CAL.—Bids will be received until Nov. 
5, for a franchise for a street railway. S. B. Fulton, 
Cy. Clk.—The franchise for the building of an electric 
railway from this city to Sonoma was granted Sept. 21. 
The new lines will run via Melitta, Agua Caliente, Ken- 
wood and Glen Ellen, thus opening up the entire valley. 
It will then run to the Napa county line and on to the 
Embarcadaro landing. Another line will be constructed 
from here to Healdsburg and other places, and by this 
means the whole county will be intersected. The Santa 
Rosa-Sonoma line will be constructed in two years. 

HAMILTON, ONT.—Notice is given that application will 
be made at the next Session of the Parliament of Canada 
for an act to incorporate the Canadian Electric Ry. & 
Power Co., to build and operate an electric railway from 
Cobourg, via Port Hope, Bowmanville, Oshawa, Whitby, 
Toronto, Oakville and Hamilton, to Suspension Bridge 
and Niagara Falls. 


ELECTRIC LIGHT AND POWER. 


OXFORD, MASS.—Horace Fay, of Worcester, Mass., is 
reported to have purchased the Gates Farm of about 200 
acres, on which he will make a number of improvements, 
including the construction of an electric light and power 
plant. Edward M. Southwick, Worcester, is to be in 
charge of the work. 

NORWALK, CONN.—It is stated that the Norwalk & 
South Norwalk Electric Light Co. passed Oct. 1 into the 
hands of the General Electric Co., its largest creditor. 
Under the agreement former stockholders will receive an 
interest of 40% of their holdings. 

BUFFALO, N. Y.—The council has voted to ask for bids 
for an electric light plant for police headquarters at Seneca 
and Franklin Sts. R. G. Parsons, Secy. Bd. Pub. Wks. 


ELMIRA, N. Y.—It is reported that the residents of El- 
mira Heights will soon vote on the question of building a 
municipal electric light plant. 

JAMAICA (L. I1.), N. Y.—Francis Luce and Eugene F. 
Vacheron, of Woodhaven. have petitioned the town board 
for electric lights in Woodhaven. 

LE ROY, N. Y.—The Le Roy Gas Light Co. has been 
awarded the lighting contract by the village board for 
Street lighting. This company has had the contract for 
the past five years. The former price paid was $3,350 
per year, but now it will be $1,995. This is for 50 are 
lights to burn 22 nights in each month and from twilight 
until 1 a. m. The Le Roy Hydraulic Electric Co. offered 
to light the village for $2,000. 

NEW YORK, N. Y.—Bids are asked until Oct. 14 for 
furnishing electric light and gas fixtures, wiring, iron rail- 
ings, etc., for the armory building on 14th St., near 6th 
Ave. Archs., Calele & Sargent, 18 Broadway; Wm. L. 
Strong, Mayor and Chn. Armory Bd., City Hall. 


NORTH TONAWANDA, N. Y.—L. Van Dervoort, B. F. 
Felton and Wm. Gillie, who were appointed a committee 
to negotiate with the Niagara Falls Power Co. for furnish- 
ing this city with light and power, have submitted a re- 
port. The company agrees to furnish city with 2,500 HP. 

OGDENSBURG, N. Y.—Bids are asked until Oct. 9 for 
erecting an electric light plant at the state hospital at 
_ Point Airy, near this city. I. G. Perry. State Arch., Al- 
_ bany; Wm. J. Akin, Asst. Bldg. Supt.; Geo. Hall, Pres. 

CAMDEN, N. J.—The Camden Lighting & Heating Co. 
has been granted a franchise for constructing conduits 
in the streets for its wires. Chas. H. Ellis, Pres. Coun- 
» cil; T. P. Varney, Clk. 

EAST McKEESPORT, PA.—Specifications and plans are 
being prepared by the East McKeesport Light & Power 
Co. for lighting this place with electricity, for which the 
company was recently incorporated. 

MIDDLETOWN, PA.—Press reports state that the storm 
_ last week destroyed a portion of the electric light plant, 
together with the machinery. L. V. Nelson, Supt. 


PHILADELPHIA, PA.—Chas. Roberts has introduced an 
ordinance in the council authorizing an appropriation of 
=e for erecting an electric light plant in Fairmount 

ark, 

WASHINGTON, D. C.—Local papers state that the 
United States Electric Lighting Co. has decided to spend 
about $1,000,000 in improving its plant in the District of 
Columbia. All the machinery in the main plant will be 
changed for new. and additional machinery, the wires are 
all to be put under ground, and two new plants will also 
be erected. Pres., A. A. Thomas, Washington. 


BRUNSWICK, GA.—Col. J. E. du Bignon is reported to 
have petitioned the council for a franchise to put in a new 
electric light plant.——It is stated that the council is 
also asking for bids for a 100-are light plant. J. B. 
Abrams, Chn. Com. 

COCHRAN, GA.—It is reported that this place is discus- 
sing the question of electric lights and water-works. 

CUTHBERT, GA.—This place is reported to have voted 
to issue bonds for an electric light plant. 

FERNANDINA, FLA.—Mr. Fields, of New York, is re- 
ported to have been engaged to make estimates for an 
electric light plant for this city, to be operated in connec- 
tion with the water-works. 

NICHOLASVILLE, KY.—It is reported that M. A. An- 
derson and others are organizing an electric light com- 
pany. 

CLEVELAND, O.—The Century Lighting Co. has been 
granted a franchise for an electric light plant. The wires 
will be laid in a conduit to be constructed by the company. 
Ex-Councilman Albert Strauss is interested. 

FOSTORIA, O.—It is stated that the Fostoria Light & 
Power Co. awarded contracts Sept. 26 for the machinery 
necessary to make its plant conform with the specifica- 
tions of the contract recently awarded it by the city. 
The Arbuckle & Ryan Co., of Toledo, O., secured the con- 
tract for the complete steam plant, and the Fort Wayne 
Electric Corporation, Fort Wayne, Ind., for the incan- 
descent plant. Estimated cost, $20,000 or $25,000. 

GRAND HAVEN, MICH.—Bids are asked until Oct. 14 
for furnishing an engine and apparatus for an electric 
light plant for this city, and also for the purchase of 
$10,000 of 5% electric light coupon bonds. Engr., H. H. 
Humphrey, 22 Bennett Bldg., Detroit, Mich.; R. R. Stall- 
ings, Mayor; W. N. Angel, Cy. Clk. 

GRIGGSVILLE, ILL.—The electric light plant at this 
place is reported to have been destroyed Sept. 25 by fire. 
The plant was owned by a-private company. 

ALAMEDA, CAL.—The court has decided that this city 
can improve and add to its electric light plant. Theodore 
Leydecker, Trustee. 

BLUE LAKE, CAL.—The Little River Placer Mining Co. 
intends to put in an electric light plant soon. The owners 
of the mine are S. F. Pine, G. H. Close, R. S. Morse and 
Chas. Hill. 

LOS ANGELES, CAL.—The Los Angeles Electric Light 
Co. has been awarded the contract for lighting this city 
for one year, beginning Jan. 1, 1897, at $9.75 per are light 
per month. . 

MODESTO, CAL.—J. D. Harper is circulating a petition 
to the city trustees asking that they take means as soon as 
possible to install an electric light plant in this city. 

REDDING, CAL.—The Holt & Gregg Co. has begun the 
construction of the power house at this place fér Dr. 
Wm. H. Garlick, a Ohio pottery manufacturer. Almarine 
B. Paul, of San Francisco, Cal., is the agent. 


SANTA CRUZ, CAL.—The Big Creek Power Co. has 
submitted a proposition to the council to furnish power to 
operate the lighting and pumping system. 

THREE RIVERS, QUE.—The North Shore Power Co. 
has been organized to build an electric light and power 
plant at this place. 

NEW COMPANIES.—Newton Electric Light, Heat & 
Power Co., Newton, N. J.; $25,000, with full amount paid 
in; Julius A. Skilton, Henry I. Skilton, Brooklyn, N. Y.; 
Andrew J. Van Blarcom, Wm. H. Earl, John Huston, 
all of Newton, N. J. 

Fleischhauer Electric Light & Power Co., New York, N. 
Y.; $10,000; John Keenan, Jacob Fleischhauer, Julius 
Fleischhauer, New York. 

Clinton Mills Power Co., Cooperstown, N. Y.; $10,000; 
to furnish electricity for light, heat or power in Milford, 
Hartwick, Middlefield, Otsego and Cooperstown; George 
Brooks, George M. Jarvis, E. V. Adams, Cooperstown. 

Electric Light, Power & Conduit Co., St. Louis, Mo.; 
$50,000; S. M. Dodd, J. C. Van Blarcom, Richard C. 
Kerens and others. 

Salinas City Light & Water Co., Salinas, Cal.; $200,000, 
with $500 paid in; H. S. Ball, Luther Rodgers, E. P. 
Iverson, M. Hughes, F. B. Day, all of Salinas. 

Electric Nursery Plant Co., Niagara Falls, N. Y.; $10,- 
000; James S. Simmons, E. H. Stewart, Roanoke, Va.; 
Col. W. H. Barclay. ¥ 

People’s Electric Light & Mfg. Co., Speers, Pa.; $50,- 
000, with $5,000 paid in; Frank Wentz, Treas., Pittsburg, 
Pa. 


BRIDGES. 


FALL RIVER, MASS.—The aldermen are talking of 
building a néw bridge at Bradford Ave. P. D. Borden, 
Cy. Engr. 

LOWELL, MASS.—Geo. Bowers, Cy. Engr., writes us as 
follows: The’ Wilder St. bridge is a small wooden bridge 
40 ft. long and 30 ft. wide at present; it is proposed to 
widen this bridge 5 ft. on each side, making it 40 ft. in 
width. It is a small piece of work. There is no 
Water St. bridge to be repaired in this city, as mentioned 
in some newspaper reports. The $20,000 asked for by the 
street committee is for earth filling on Pawtucket St. to 
abolish a grade crossing over the Boston & Maine R. R. 
All the bridge work has been done by the railway com- 


pany. 
MILLERS FALLS, MASS.—E. C. Davis, of Northampton, 
Mass., is reported to have prepared plans for a new bridge 
at this place. 
OLYNEYVILLE, R. I.—We are informed that no steps 
have been taken as yet in regard to the proposed Manton 
Ave. bridge, but steps will be taken this winter. 


HARTFORD, CONN.—The bridge commissioners have 
awarded to O. W. Weand & Co., of Hartford, and also of 
Reading, Pa., the contract for removing six stone piers of 
the old East Hartford bridge down to low water level. 
Morgan G. Bulkley, Chn. Comrs.—cC. E. Gross, Pres. 
Park Bd., informs us that no bridge has yet been author- 
ized or ordered over Park River at Park St. to cost $15,- 
000. The street board has the matter in charge, the park 
board having no authority in the matter. 

BINGHAMTON, N. Y.—An election will be held Oct. 20 
to vote again on the question of constructing a new bridge 
over the Chenango River at Ferry St.; estimated cost, 
$50,000. An election was held July 14 to vote on the 
question of issuing $65,000 in bonds for this bridge, but it 
was defeated. S. E. Monroe, Cy. Engr. 


BROOKLYN, N. Y.—John J. McLaughlin, County Engr., 
Jamaica, N. Y., has recommended to the joint committee 


on bridges of the aldermen and the Queens county super- 
visors the plan prepared by Thomas E. Brown, Jr., 38 
Park Row, New York, for bascule bridge over Newtown 
Creek, between Vernon Ave., Long Island City, and Man- 
hattan Ave., Brooklyn. The structure is estimated to cost 
$105,000, without the substructure or the operating ma- 
chinery. Plans for this bridge were received July 23, as 
advertised in Engineering News. The plans submitted 
were noted in our issue of July 30. 

BUFFALO, N. Y.—Bids are asked by the grade crossing 
commission, 4 Municipal Bldg., until Oct. 15, for masonry, 
paving, and other work necessary for constructing piers, 
abutments of, and approaches to a viaduct over the West 
Shore R. R., the N. Y. C. & H. R. R. R., and N. Y., L. 
E. & W. R. R. tracks on Chicago St., between Seneca St. 
and a point at or near the L. V. R. R. crossing. Engr., 
Geo. E. Mann, Municipal Bldg.; E. B. Guthrie, Ch. Engr., 
Bureau of Engineering; R. B. Adams, Chn. Grade Cross- 
ing Comrs. 

NEW YORK, N. Y.—The East River Bridge Commis- 
sion, 49 Chambers St. New York, has awarded to E. W. 
Miller the contract for borings for the anchorage on the 
New York side at 40 cts. a lin. ft. L. L. Buck, Ch. Enegr., 
46 East 21st St., New York. 

STAPLETON (S. I.), N. Y.—The supervisors have di- 
rected H. P. Morrison, Engr. County Roads, to prepare 
plans and specifications and to advertise for bids for the 
enlargement of the masonry, brick and iron highway 
bridge over Harbor Brook in Castleton. 

BLOOMSBURG, PA.—It is stated that the recent storm 
destroyed the bridge over the river at Catawissa, Colum- 
bia county. This structure was purchased by the county 
commissioners about two years ago for $30,000. 

COLUMBIA, PA.—The Pennsylvania R. R. bridge over 
the Susquehanna River, which was nearly a mile long, 
was destroyed by the storm, according to reports. Only 
two iron spans of the bridge remain. Wm. Pritchard, 
Constructing Engr., P. R. R. Co., is making surveys for a 
new steel structure. 

HOLLIDAYSBURG, PA.—Several bridges in and around 
this place were destroyed by the recent storm. 


McKEESPORT, PA.—The Schultz Bridge & Iron Co 
McKee’s Rock, Pa., has the contract for the rebuilding of 
the 3d Ave bridge, the old suspension span will be re- 
placed by a truss span. 

NEW BRIGHTON, PA.—It is proposed to build a new 

bridge over Black Horse Run and viewers have been ap- 
pointed, No work is likely to be done until next year, ac- 
cording to reports. 
. PITTSBURG, PA.—The Ben Avon Bridge Co. has been 
incorporate to erect a bridge over Spruce Run at Ben 
Avon; capital stock, $1,000; J. N. Davidson, Treas. care 
Second National Bank, Allegheny, Pa. , 

BALTIMORE. MD.—The Lake Roland Elevated R. R. 
Co. has been granted permission to build an iron bridge 
over the Windsor Mill road. 


HANCOCK, MD.—Reports state that the recent storms 
bdo away 13 bridges between this place and Berkeley 

gs. 

RIVERTON, VA.—It is stated that the iron bridge be- 
longing to the Norfolk & Western R. R. Co., over the 
Shenandoah River at this place, was destroyed Sept. 29, 
at a loss of $5,000. W. W. Coe, Ch. Engr., Roanoke, Va. 

CIRCLEVILLE, O.—Bids were asked until Oct. 5 for the 
purchase of $10,000 of bridge bonds, according to reports. 

CLEVELAND, O.—Bids are asked until Oct. 29 for 
building an iron and stcel superstructure for the bridge 
at Willow St. over the Old River bed. D. E. Wright, Dir. 
_COLUMBUS, O.—The city engineer and the county sur- 
bride are ghee ae’ pias for lowering the Broad St. 

e, as the grade of the street is to be lowe 4 
Maetzel, County Surv. ee ee 

INDIANAPOLIS, IND.—Bids are asked until Oct. 12 for 
constructing the substructure of the proposed bridge over 
White River at Judge Harding St., West Indianapolis. 
J Rg ha Chn. County Comrs.: H. B. Smith, Audr. 
——The ccmmissioners state that eventually there will 
a bridge built at Raymcnd St. Pe fad 


INDIANAPOLIS, IND.—Bids are asked by the board 
of public works until Oct. 14 for girders for a bridge over 
the canal, and until Oct. 16 for a bridge over pleasant Run 
at Beecher St. B. J. T. Jeup, Cy. Engr. 

LAINGSBURG, MICH.—The voters have decided to re- 
build the bridge east of this place, at a cost of $1,250. 

OREGON, ILL.—The county supervisors on Sept. 26 ap- 
propriated $12,000 for constructing a new 160-ft. steel 
and iron bridge over the Rock River at this town, pro- 
vided Oregon also appropriates $8,000. W. A. Hunt, 
County Comr.; J. C. Foster, County Clk., Oregon. 

SHELBYVILLE, ILL.—It is stated that a new steel 
bridge about 1,400 ft. long will be built over the Kaskas- 
kia River at this place. 

WATERLOO, IA.—The Rapid Transit Co. is reported as 
about to let contracts for constructing four bridges on the 
Cedarfalls line. The largest one will be about 400 ft. 
long. It is to be of steel, and is estimated to cost $15,000. 
The other three structures will be wood. 

DULUTH, MINN.—The commissioners have condemned 
property for the right of way for an approach for the 
bridge to be constructed over the St. Louis River, at Fond 
du Lac. C. E. Richardson, Cy. Clk. 

ATCHISON, KAN.—We are informed that nothing has 
been done yet towards rebuilding the Fifth St. bridge 
Fred. Giddings, Cy. Engr. 

HOUSTON, TEX.—Bids are asked by the Indiana Bridge 
Co., 411 Binz Bldg., Houston, for erecting a 300-ft. steel 
draw span. 

WACO, TEX.—The question of making improvements to 
the superstructure of the suspension bridge is being con- 
sidered. Stephen Turner, Cy. Engr. 

DENVER, COLO.—P. O’Brien, Cy. Engr., writes us that 
no plans have yet been prepared for the 14th St. viaduct, 
but are simply in contemplation. 


COLORADO.—Press reports state that the storm and 
high water Sept. 23 destroyed a large bridge at Salt 
Wash, seven miles from Grand Junction; also a number 
of bridges over the Pine and Florida Rivers, near Du- 
rango, and the new iron and steel bridge over the Dolores 
River, near Montrose, just completed by the county, was 
washed away. H. A. Sumner, State Engr., Denver, Colo. 

PENDLETON, ORE.—Bids are asked by the county 
clerk for constructing a 119-ft. Howe truss bridge over 
McCoy crossing; estimated cost, $2,000. 


TILLAMOOK, ORE.—Bids are asked until Jan. 8 for 
constructing a 220-ft. wooden bridge over the Big Nes- 
tacca, River, also an approach the same length. 4 Peg 8 
Edwards, County Clk. 

AUBURN, CAL.—Bids are asked until Oct. 10 for re- 
pairing the Rattlesnake bridge over American River by 
adding 1,200 ft. of 2-in. steel cable to be laid in concrete 
Wm. I. May, County Clk. 

FRESNO, CAL.—Bids are asked until Oct. 12 for con- 
structing a combination iron and wooden bridge on the 
Fresno Slough. T. G. Hart, Clk. 
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LOS ANGELES, CAL.—Bids are asked until Oct. 12 for 
building a bridge over the Los Angeles River on the Los 
Fells road. C, A. Luckenbach, Cy. Clk.—It is also pro- 
posed to build a bridge over the Los Angeles River, north 
of the city limits. Chas. Compton, Cy. Engr. 

MODESTO, CAL.—The supervisors have voted to re- 
build several of the river bridges in Stanislaus county; 
estimated cost, $15,000. 

REDLANDS, CAL.—Bids are asked by the city engineer 
until Oct. 14 for abutments for a steel bridge at Church 
St., plans for which have been prepared by the city en- 
gineer. L. W. Clark, Clk. 

SACRAMENTO, CAL.—The supervisors received the fol- 
lowing bids Sept. 28, for constructing a 225-ft. steel bridge 
over the Consumner River: J. C. Boyd, County Surv.; 
San Francisco Bridge Co., San Francisco, $4,444; Califor- 
nia Bridge Co., $4,950; Thompson Bridge Co., $4,650; 
J. A. McMahon, $6,495; Healy, Tibbits & Co., $7,493; 
Darby, Laydon & Co., $7,757; Johnson & Peterson, $6,440; 
Cotton Bros., $5,590; G. B. Dean, $7,700. The Thompson 
Bridge Co., McMahon, Laydon & Co., Johnson & Peterson 
and Dean also submitted bids for a combination bridge. 

SAN FRANCISCO, CAL.—Bids are asked until Oct. 15 
for repairing the railway bridges and trestles, the railway 
track, etc., at Point Sur Light Station, Cal. Maj. Chas. &. 
L. B. Davis, U. S. Engr., San Francisco. 

QUEBEC, QUE.—Press reports state that the civic dep- 
utation to Ottawa on the bridge question claims to have 
the positive assurance of Premier Laurier and his col- 
leagues that at the proper time the government will finan- 
cially assist the project. It is said that the aid promised 
will be in the shape of a grant of 15%. of the total cost 
of the bridge, that is to say, if the latter reaches $5,000,- 
000 the government will give $750,000 of the amount. It 
is expected that the city corporation will take stock in 
the company to the extent of $250,000 and guarantee the 
interest on an issue of bonds to the extent of $1,000,000. 


HAZELMERBE, B. C.—The large bridge south of the 
North Bluff Road, on the Hall’s Prairie Road, was com- 
pletly destroyed by forest fires last Sept. 20. A new 
bridge will be built immediately, according to reports. 


BUILDINGS. 


NVERLY, MASS.—J. A. McGinty, 58 State St., Bos- 
ar prepared plans for a 2-story brick church at 
Cabot and Essex Sts., to cost $60,000; pastor, Rev. F. J. 
Curran. 

BOSTON, MASS.—Bids are asked until Nov. 5 for erect- 
ing a light-house at Spectacle Island, Boston Harbor. 
Maj. W. R. Livermore, U. Engr., Boston.—At the 
convention of the Y. M. C. A’s. of Massachusetts and 
Rhode Island to be held at North Adams, Mass., Oct. 22, 
the question of constructing association buildings at each 
of the union railway stations in Boston, to cost $40,000 
each, will be considered.—Plans have been prepared for 
adding four stories to the historical buildings on Tremont 
St. Mayor Quincy is interested.—Winslow & Wetherell. 
3 Hamilton Place, have prepared plans for a 5-story brick 
block on Fulton St. for Thos. E. Proctor. It is stated 
that the contract has been awarded to Gooch & Pray, 166 
Devonshire St., at about $65,000.—Gerry & Northrup, 51 
Bristol St., have been awarded the contract for construct- 
ing a $50,000 residence on Fisher Ave., for T. L. Gay, 150 
Fisher Ave.; Arch., W. Y. Peters, 6 Beacon St.—The 
eouncil has passed ordinances appropriating $145,000 for 
Smprovements to the city hall and to four other municipal 
structures. Alderman W. J. Donovan can probably give 
information. 

NEW BEDFORD, MASS.—Bids are asked until Nov. 9 
for erecting and delivering the Butler Flats light tower, 
New Bedford Harbor, Mass. Maj. W. R. Livermore, U. Ss. 
Engr., Boston. 

SOMERVILLE, MASS.—Edward F. Staples has been 
awarded the contract by the aldermen for erecting a new 
school building to cost $23,000, with heating and ventila- 
ting apparatus. Arch., E. M. Sargent, Somerville. 

WORCESTER, ™aSS.—The masonic charity and edu- 
cational association has voted to buy the Mower property 
on Mower Ave., as a site for the masonic temple. The 
foundation will be laid this fall, and the temple will cost 
about $100,000. 

HARTFORD, CONN.—Wm. C. Brocklesby, 278% Main 
St., Hartford, has had plans prepared by him accepted 
for the proposed school building in the First school dis- 
trict estimated to cost $56,650, not including furnishing. 
Bids for the construction will be received at once, but 
only from local builders. Dr. Geo. C. Bailey, Chn. Com. 

BINGHAMTON, N. Y.—Bids are asked until Oct. 8 for 
erecting an addition to the boiler house of the state hos- 
pital; two bonds of $2,000 each required. I. G. Perry, 
State Arch., Albany and Binghamton; Alex. Cumming, 
Pres. Bd. Mgrs. 

BROOKLYN, N. Y.—Press reports state that Secretary 
Herbert has adopted the plan submitted in competition 
by John L. Smithmeyer, Corcoran Building, Washington, 
D. C., the designer of the Congressional Library, for the 
new ward of the Brooklyn naval hospital, and will in a 
few days invite proposals for its construction within the 
$50,000 appropriated by congress. The plans call for a 
structure of white brick and marble of classic lines. Ac- 
commodations will be arranged for 80 patients. 

BROOKLYN, N. Y.—It is stated that the St. Nicholas 
Ice Co. has leased the Clermont Ave. Rink and will at 
once make arrangements for putting in a plant and con- 
verting the building into an ice skating rink.——Poulson 
& Eager, Brooklyn, have been awarded the contract for 
constructing a new iron and copper cupola on the city 
hall at $34,000. The other bids received Sept. 30 were as 
follows: John T. Cashman, $36,000; Milliken Bros., New 
York, $34,880; John Cooper & Sons, New York, $39,875. 
Archs., V. C. Griffith, 95 Fifth Ave., New York, and C. 
Ww. & A. A. Stoughton, 1665 Washington Ave., New York. 
—lIt is stated that J. W. Mackay, 254 Broadway, New 
York, and San Francisco, Cal., proposes to erect a costly 
mavsoleum over his son’s grave in Greenwood Cemetery 

BUFFALO, N. Y.—The C. W. Evans estate will build 
a 3-story business block of brick and stone, to cost $50,- 
000. Arch., Edward A. Kent, 94 White Bldg.m—H. G. 
Davie will build a 4-story brick flat building on Ellicott 
St., at a cost of $18,000. H. L. Jekel, architect. 

CAZENOVIA, N. Y.—A. Russell, The Bastable, Syracuse, 
N. Y., is reported to have prepared plans for a new edi- 
fice for the St. James Church to cost $30,000. 

NEW BRIGHTON, N. Y.—Geo. E. Harding, Arch., 253 
Broadway, New York, John J. Keeney and Percy King 
have been appointed a committee to secure plans for a 
new $75,000 school building. 

NEW YORK, N. Y.—Bids are asked until Oct. 12 for 
erecting two 2-story brick wings for the accommodation of 
264 patients in single rooms, a kitchen, a 2-story build- 
ing containing dining-rooms, etc., for the Manhattan state 
hospital at Ward’s Island, N. Y., and for the steam heat- 
ing and ventilating of these buildings. I. G. Perry, State 
Arch., Albany and Binghamton, N. Y.; John McAnerney, 
Acting Pres. Bd. Mgrs., 1 Madison Ave., New York.—— 
Bids are asked until Oct, 29 for the labor and material]s 


ENGINEERING NEWS. 


required for the stone and brickwork, roof covering and 
interior finish above second story (except plumbing, gas 
piping, heating apparatus, elevators and electric wiring) 
of the United States Appraiser’s Warehouse at New York. 
Wm. Martin Aiken, Supervising Arch., Washington, D. C. 
——J. R. Thomas, 160 Broadway, is preparing plans for a 
new east side hospital for which the last legislature ap- 
propriated $200,000. The building will be of brick and 
140 x 120 ft..—J. H. McGuire, 171 Broadway, is prepar- 
ing plans for a chapel and lecture room to cost $175,000 
for the New York Catholic Protectory at Van Nest, 24th 
Ward.—The American Realty Co. is reported to have de- 
cided to erect an 11-story building at Rector St. and 
Trinity Place.——Plans have been filed by H. S. Wood, 
120 West 49th St., for two 8-story stores on Bleecker St. 
to cost $274,000, Arch., F. T. Camp, 114 Nassau St.; by 
the Singer Mfg. Co., Pres., F. G. Bourne, 149 Broadway, 
for a 10-story building at 149 to 153 Broadway, Arch., Er- 
nest Flagg, 54 Broad St.; by Francis S. Kinney, of Pe- 
quannock, N. J., for a 5-story dwelling at 33 and 35 West 
54th St., to cost $50,000; by J. EB. Weed, 388 Pacific St., 
Brooklyn, for a 7-story brick flat on West End Ave. to 
cost $60,000.—J. C. Burne, 101 West 42d St., has pre- 
pared plans for several 5-story brick flats for Lewis Ric- 
hards to cost about $250,000.—R. P. & J. H. Staats, 29 
Broadway, New York, have been awarded the contract 
for erecting a new 2-story ferry building for the Penn- 
sylvania R. R. Co. at the foot of 23d St., New York.—— 
The Washington Life Insurance Co. will’ next May be- 
gin the construction of a new office building at Broadway 
and Liberty St. 

NEW YORK, N. Y—The Payonia ferryhouse of the Erie 
R. R. Co. at Chambers St. and the North River, was 
destroyed by fire Oct. 6, causing a reported loss of about 
$80,000. Gen. Mgr. M. E. Staples, New York. 

NIAGARA FALLS, N. Y.—The Niagara Falls Hospital 
Association will build a large hospital of brick and stone. 
The city has been requested to make sewer connections. 
About 1,200 ft. of pipe will be required. 

POUGHKEEPSIE, N. Y.—Dodge & Devanney aré re- 
ported to have been awarded the contract for erecting a 
new dormitory for Vassar College at a cost of $200,000. 
Pres., Dr. James M, Taylor. 

ROCHESTER, N. Y.—Sibley, Lindsay & Curr, Division 
St., are having a 7-story 157 x 66 ft. addition erected to 
their building. W. H. Gorsline has the contract for the 
mason work and the Rochester Bridge & Iron Co. that 
for the iron and steel work. Arch., J. F. Warner, 225 
Powers Bldg. 

BRIDGETON, N. J.—Stearns & Castor, Bourse Bldg., 
Philadelphia, have prepared plans for a school building, 
SO x 54 ft., to cost $25,000. 

CAMDEN, N. J.—Bids are asked until about Oct. 20 
for erecting a $15,000 bank building in Orange City, N. J., 
for the Central Trust Co., Camden; estimated cost, $15,- 
000. Arech., Thos. Stephen, Masonic Temple, Camden. 

CAPE MAY, N. J.—A committee has been appointed by 
the state firemen’s association to secure plans for a fire- 
men’s home to cost $100,000. Pres., Gen. B. W. Spencer; 
Wm. H. Brown, Newark, John Kennell, Paterson, and 
John S. Gibson, Newark, are interested. 


HOBOKEN. N. J.—R. P. & J. H. Staats, 29 Broadway, 
New York, N. Y., have been awarded the contract tor 
erecting the new pier and steel shed thereon at the foot 
of 2d St., for the North German Lloyd Steamship Co. 

TRENTON, N. J.—The Trenton school board has re- 
jected bids for a new school building as being too high, 
according to reports. 


VERONA, N. J.—Bids are asked until Oct. 20 for con- 
structing, plumbing, etc., the new Essex county hos- 
pital for the insane to be erected at Overlook, Verona. 
Arch., E. A. Wurth, 748 Broad St., Newark, N. J.; C. W. 
Heilman, Chn. Com. ‘The work is open only to Essex 
county contractors. 


ALLEGHENY, PA.—A permit has been granted for a 
3-story, 146 x 98 ft., addition to the Sixth Ward school 
building; estimated cost, $96,400. 


GIRARD, PA.—It is reported that ground has been se-- 


cured by the masons for a national masonic university to 
be erected near this place. 


HAVERFORD, PA.—Frank Furness,Provident Life Bldg, 
Philadelphia, is reported to have prepared plans for a 
$60,000 clubhouse for the Marion Cricket Club. 


PHILADELPHIA, PA.—An ordinance has been intro- 
duced in the council appropriating $85,000 for a new 
school building at 54th St. and Landsdowne Ave.—Isaac 
Pursell, Arch., 119 South Fourth St., has let the con- 
tract for erecting the Baptist Chapel at Broad and Rit- 
ner Sts. to A. M. Green, of Germantown; estimated cost, 
$150,000. 

PHILADELPHIA, PA.—Bids are asked until Oct. 12 for 
erecting a 3-story brick stable. Arch., G. A. Geiger, 1330 
Poplar St. 

PITTSBURG, PA.—Bids are asked until Oct. 12 for 
erecting a steam ventilating building, and also for making 
a number of improvements about city buildings. Arch., 

. S. Bair, City Hall; J. O. Brown, Dir. Dept. Pub. 
Safety.—tThe St. Margaret’s Hospital Co. has been grant- 
ed a permit for a hospital and a boiler house on 56th St., 
between Lawrence and Davison Sts., to cost $250,000. The 
building will be of brick 350 x 150 ft., also by the board 
of education for a new school building, 126 x 75 ft., to cost 
$50,000. Work was begun on this school last August by 
Wm. Kerr’s Sons. Arch., U. J. L. Peoples, 116 4th Ave. 


PITTSBURG, PA.—T. H. Scott, Standard Bldg., is pre- 
paring plans for additions to the building owned by Frank 
McCann. The addition will be a 6-story hotel.—w. F. 
Trimble & Sons have been awarded the contract for erect- 
ing a 6-story brick warehouse on Penn Ave. for Chas. 
Lockhart; estimated cost, $44,094. . 


WILKES BARRBH, PA.—It is reported that the prison 
commissioners have advertised for bids for furnishing 
and putting in place a new boiler in the county prison. 

BALTIMORE, MD.—Bids are asked until Oct. 13 for a 
new tin roof on the main portion of the U. S. custom 
house in this city. F. T. Shaw, Custodian. 

WASHINGTON, D. C.—Bids are asked until Oct. 13 for 
remodeling the hydraulic elevator machinery in the Win- 
der Bldg., in this city. W. M. Aiken, Supervising Arch., 
Washington. 


WASHINGTON, D. C.—Bids are asked until Oct. 28 for 
the interior finish of basement, first floor, etc., of the post 
office building in this city. W. M. Aiken, Supervising 
Arch.. Washington. 

PORTSMOUTH, VA.—The Seaboard Air Line has pur- 
chased considerable additional water-front at Portsmouth, 
along the Elizabeth River, which now gives the company 
about one mile of open water front terminal facilities, 
and it will erect large warehouses on the newly-acquired 
property at once, covering a front of about 400 ft. and 
running back over 350 ft. 

NEWBERN, N. C.—Bids are asked until Oct. 23 for 
heating and ventilating apparatus for the court house 
and post office building in this city. Wm, Martin Aiken, 
Supervising Arch,, Washington, D, C. : 
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ATHENS, GA.—Strahan & Sheffield, Archs., Athens, are 
desirous of securing catalogues from builders and dealers 
in architectural supplies. 

BRUNSWICK, GA.—It is reported that the Southern Ry. 
Co. has decided to erect a grain elevator in this city. J. 
W. Lovett, supervisor of bridges and buildings, Atlanta. 

SAVANNAH, GA.—The passenger depot of the Plant 
System, at this place, which was totally destroyed by the 
wind storm of last week, will be rebuilt.——The freight 
depots and large warehouses at this place, of the Cen- 
tral R. R. of Georgia and Georgia & Alabama Ry. were 
partially destroyed by the storm—the roofs and walls be- 
ing principally destroyed. These will also be rebuilt at 
once by the companies. ; 

INDIANAPOLIS, IND.—Local papers state that the city 
comptroller has investigated the advisability of construct- 
ing a new city hall on the court house grounds. 

CHICAGO, ILL.—John Hauser, 1941 Third Ave., has 
prepared plans for two 2-story brick flats on 119th St. 
for Isaac White, to cost $60,000. Edward W. Curtis, 
Jr., is reported as preparing plans for three additional 
floors for the Royal Insurance Bldg., 180 Jackson St.; 
estimated cost, $100,000. 

CHICAGO, ILL.—It is stated that the Heidenreich Con- 
struction Co., 541 Rookery Bldg., has been awarded the 
contract for building a grain eelvator at 59th and Leavitt 
Sts., for the Pittsburg, Cincinnati, Chicago & St. Louis 
R. R. Co., Jas. B. Hill, agent, 16 Pacific Ave. 

FULTON, ILL.—A fire last week destroyed the main 
building of the Northern Illinois College, causing a re- 
ported loss of $100,000. Pres., R. A. Morley, Fulton. 


FREEPORT, ILL.—Julian Barnes, Marquette, Chicago, 
is reported as preparing plans for a new school building for 
this city, to cost about $20,000. 

CHEROKEE, IA.—Bids are asked until Nov. 17 (post- 
ponement from Oct. 6) for constructing the hospital for 
the insane at Cherokee, according to reports. Archs., 
Josselyn & Taylor Co., Cedar Rapids, Ia.; E. H. Conger, 
Co-operative Bank, Des Moines, Ia., Treas. 

MILWAUKEE, WIS.—The board of public works has 
received plans from the following architects for a new 
$40,000 school building in the 21st Ward: Albert C. Seims 
and Frank E. Gray, Fernekes & Dollver, Schnetzke & 
Liebert, W. D. Kimball, Colby & Abbott Bldg.; I. J. 
Knapp, Builders’ & Traders’ Exchange; H. J. Van Ryn, 
Merrill Bldg.; Marshall & Ryder, Loan & Trust Bldg.; 
G. A. Dick, Mollerus & Lotter, Rau & Kirsch, 1 Grand 
Ave.; Charles A. Fink, Metropolitan Bldg.; John Jacobi, 
279 3d St.; John Van Roo, of Milwaukee; and A. K. Al- 
drich, of Galesburg, Il. 


BLAIR, NEB.—Bids are asked until Oct. 10 for erecting 
2, POY brick store, 100 x48 ft. Address, Sas Bros., 
air. 


OMAHA, NEB.—The following bids were received Sept 
29 for plumbing and gas piping for the U. S. public build. 
ing in this city; W. M. Aiken, Supervising Arch., Wash- 
ington, D. C.: J. J. Hanighen, Omaha, $8,625, time, 90 
days; Theo. Heuck, 110 S. 14th St., Omaha, $10,941, 3 
months; Bellany & Horning, Omaha, $12,344, 8 months; 
John Rowe & Co., Omaha, $10,650, 90 days, and W. W. 
Sykes & Co., Minneapolis, Minn., $10,813, 90 days. 

KANSAS CITY, MO.—The supervising architect, Wash- 
ington, D. C., received the following bids Sept. 25 for the 
iron and steel work for roof, etc., of the U. S. public 
building in this city, as advertised in Engineering News: 


Time. 
Wisconsin Bridge & Iron Co., Milwaukee. $8,665 60 days 
Fort Pitt Bridge Works, Pittsburg....... 9,790 58 days 
Haugh-Woelke Iron Works, Indianapolis. 7,005 60 days 
Milwaukee Br. & Ir. Wks., Milwaukee.. 9,978 60 days 
Gillette-Herzog Mfg. Co., Minneapolis... 7,973 60 days 
Missouri Valley Br. & Ir. Wks.... ..... - 7,965 60 days 
Stewart Iron Works, Cincinnati, O...... ,888 60 days 
L. Schreiber & Sons Co., Cincinnati, O.. 8,960 60 days 
Universal Construction Co., Chicago.... 7,428 3 mos. 
Brown-Ketcham Iron Wks., Indianapolis. 7,404 60 days 
Thos. Marshall, Pittsburg, Pa.... ...... ,999 4 mos. 
Kansas City Wire & Iron Wks., Kan. City. 8,886 60 days 
Koken Iron Works, St. Louis, Mo....... 9,100 60 days 
Snead & Co. Iron Works, Louisville, Ky. 9,582 60 days 


—wW. F. Hackney, Beals Bldg., has prepared plans for a 
new $100,000 manual training school building in this city. 


LA JUNTA, COLO.—The county commissioners are con- 
sidering the question of a new court house, to cost 
$15,000. i 

GALVESTON, TEX.—The Galveston, La Porte & Hous- 
ton Ry. Co. has purchased two blocks of land for a sta- 
tion in this city. Ch. Engr., H. J. Simmons, Houston. 

HOUSTON, TEX.—Bids are asked until Oct. 15 for the 
metal work for the range beacon, fogbell signal, etc., 
and for constructing an oil house, wharf, boat house, etc., 
at the Brazos River Light Station, Tex. Maj. J. R. Quinn, 
U. S. Engr., New Orleans, La. 


SEATTLE, WASH.—Plans have been prepared for about | 


$90,000 worth of improvements to the Mutual Life build- 
ing on Pioneer Place. Arch., W. E. Boone, 717 New York 
Life Bldg., Seattle. 

PASADENA, CAL.—Plans and specifications have been 
prepared for the United Presbyterian Church to be built 
at Los Robles Ave. and Colorado St. 


OAKLAND, CAL.—Chas. Mau, 957 Broadway, Oakland, 
is reported to have prepared plans for a $30,000 house for 
the Acme Athletic Club. 

SALINAS, CAL.—W. G. Hind is preparing plans for 
Adam Lang for a 38-story hotel building on his lot on 
Castroville St. in this city. 

LOS ANGELES, CAL.—It is reported that Mr. Potter is 
to erect a $100,000 hotel in this city. C. W. Gray, Los 
Angeles, can probably give information. 

SAN FRANCISCO, CAL.—The Pacific Union Club is con- 
sidering sites for its proposed new clubhouse.——The 
board of fire commissioners have filed plans for two new 
fire department buildings.——The Spring Valley Water- 
Works has also filed plans for a 6-story building at Geary 
and Stockton Sts., to cost $30,000; Arch., Clinton Day, 
Mutual Life Bldg.——J. H. O’Brien has been awarded the 
contract for a new roof for the old City Hall at $197,000. 
Archs., Shea & Shea, 26 Montgomery St. 

SAN FRANCISCO, CAL.—The appropriation of $200,000 
for the Mission High School has been approved by the 
board of supervisors. A site will now be chosen and the 
work of construction begun at once. 


TULARE, CAL.—Bids are asked until Oct. 10 for con- 
structing the Elk Bayou school building. A. V. Berry, 
Chn. Trustees. 

WHITTIER, CAL.—Bids are asked until Oct. 17 for 
erecting a $30,000 trades school building. Supt. J. E. 
Coffin, Whittier; C. H. Keyes, Chn. Com., Berkeley, Cal. 

SALT LAKE CITY, UTAH.—An addition is to be built 
to St. Mark’s hospital, 100 x 30 ft. The building when 
completed will enable the hospital to admit about 100 
patients. 

ST. JOHN, N. B.—Bids are asked until Oct. 10 for erect- 
ing a warehouse on Water St., for W. H, Thorne, Arch, 
G. E. Fairweather, 84 Germain St, 
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Supplement—October 8, 1896. 


WATER-WORKS. 


DEERING, ME.—There is some prospect that the city 
will investigate the desirability of securing a water sup- 
ply from Duck Pond, with a power plant. 

BOSTON, MASS.—Bids are asked until Oct. 16 for fur- 
nishing 42 and 48-in. cast-iron water pipe, as stated in 
our advertising columns. F. P. Stearns, Ch. Engr.; W. 
N. Davenport, Secy., 3 Mount Vernon St. 

PAWTUCKET, R. I.—The council has appropriated $7,- 
000 for extending water mains. 

PAWTUCKET, R. I.—Efforts are again being made to 
secure an extension of the water mains to Marieyille. 

DARIEN, CONN.—The plant of the Darien Water Co. 
partially completed, is reported to have been sold to the 
Stamford Water Co.; work to be resumed at once. 

CANASERAGA, N. Y.—The water commissioners are re- 
ported as advertising for bids for completing the reser- 
voir, which was not accepted from the contractor. 

CASTLETON, N. Y.—An election was held last week, 
according to reports, to vote on an issue of $25,000 in 
bonds for water-works. 

CHERRY VALLEY, N. Y.—The contract for trenching 
and pipe-laying has been awarded to George Monahan, 
of Richfield Springs, at $9,500. 

DANSVILLE, N. Y.—The $60,000 in water bonds have 
been awarded to the City Bank of Buffalo, at 3% pre- 
mium. The bonds will bear 414% interest and will mature 
in 1921, with option of call after 1901. 

ELMIRA, N. Y.—The Elmira Heights trustees have au- 
thorized a contract with the Elmira Heights Water Co. 
for the construction of works; water supply to be pumped 
from artesian well to a reservoir; hydrant pressure 
110 Ibs. 

HARTWICK, N. Y.—The Hartwick Water-Works Co. 
Was incorporated Oct. 5 with a capital stock of $18,000, 
by R. T. Luce, J. M. Bush and A. D. Beach. 

KINGSTON, N. Y.—The contract for constructing new 
reservoir and connecting pipe line has been awarded to 
Miles Tierney, the bids being as follows: 


Hilt & Johnson, Albany, N. Y...... tates mae ba 63 
Mrancis’Curnan, Rhinebeck, N.Y... 2.00: eevee ,61- 
Campbell & Dempsey, Kingston...........+...0+6 60,076 
Steward & Rexford, New York.... ........ .....- 58,480 
Clinton Beckworth & Co., Herkimer, N. Y........ 57,337 
MElinp  erney NEW YOLK se. oi): secs aos veces ceces 53,478 


LANSINGBURG, N. Y.—The commissioners are consid- 
ering the advisability of increasing the water supply by 
sinking artesian wells. 

NEW YORK, N. Y.—Bids are asked until Oct. 27 for 
building a reservoir and dam at Byram Pond, a channel- 
way to convey the waters of Stony Brook into this res- 
ervoir, and improving the channel of Byram River in the 
towns of North Castle and Bedford; also for the construc- 
tion of archway and roadway under the old Croton aque- 
duct on the line of Burnside Ave., 24th Ward. C..H. T. 
Collis, Comr. Pub. Wks. 


NtAGARA FALLS, N. Y.—The board of public works 
has requested an appropriation for repairing the pumps 
ani pump house. 

NYACK, N. Y—The water commissioners have reported 
to the village trustees in favor of a gravity supply from 
Spring Valley. James S. Haring, Engr.; E. H. Cole, Clk. 

POTSDAM, N. Y.—This village will probably construct 
a gravity system or a new pumping plant with a system of 
filters in the near future. W. F. P. Sealy, Supt. 


POUGHKEEPSIE, N. Y.—The council has appropriated 
$3,000 to complete the new filter bed. Chas. B. Fowler, 
Supt. Pub. Wks. 

WHITESBORO, N. Y.—The incorporation of the Whites- 
boro Water Co. was noted last week. The Utica Water Co. 
has offered to extend its mains through this village for 
$2,500 and place 20 hydrants for $100 each per year; muni- 
cipal works are estimated to cost about $21,000, with 
$2,380 annual expense. At a public meeting, Sept. 28, it 
was decided not to construct works but to purchase a 
steam fire engine instead, at a probable cost of about 


3,500. 

He OOED EN, N. J.—Jones & Co., bankers of Philadel- 
phia, have disposed of the $200,000 in 30-year 4% water 
bonds at par. 

CLINTON, N. J.—The Clinton Water & Supply Co. was 
incorporated Oct. 2, with a capital stock of $2,000, com- 
mencing with $1,000, by J. M. Johnson and H. G. Fred- 
erick, Millersburg, Pa., and W. H. Johnson, C. W. Leigh 
and others, of Clinton, N. J. 

EGG HARBOR CITY, N. J.—The committee appointed 
about a year ago has reported in favor of works and an 
ordinance providing for a system passed first reading in 
the council Sept. 29. It is stated that work will be com- 
menced as soon as possible. 


BARNESBORO, PA.—The Barnesboro Water Co. was 
incorporated Sept. 30 with a capital stock of $15,000, by 
John Barnes, of Barnesboro, Thos. Barnes, George W. 
Zeigler, of Philipsburg, and others. 

CARLISLE, PA.—M. P. Quinn, of Pottsville, commenced 
work Jast week on the proposed plant of the Carlisle Water 
Co.; water supply from Boiling Springs, 14 miles distant. 
It is hoped to have the plant completed by Jan. 1. 

EMSWORTH, PA.—The Valley Water Co. of this place 
has published notice of intention to apply for a charter. T. 
Lee Clark, E. 8. Reynolds, A. C. Shaw and W. L. Sloan 
are interested. 


FAYETTE CITY, PA.—Application will be made Oct. 
26 by H. C. Huston, M. B. Cutter, Andrew W. Black and 
others for a charter for the Fayette Water Co., to supply 
the township of Lower Tyrone, Fayette county. 

LANCASTER, PA.—The special committee has approved 
the plans of S. M. Gray for an improved water supply 
estimated to cost about $112,000, as follows: 4,800 ft. of 
16-in. low service main, $8,640; 5,600 ft. of 30-in. force 
main, $32,480; gates, valves, etc., $3,500; stand-pipe, $20,- 
000; two 200-HP. boilers, $7,000; one 12,000,000-gallon 
pump in exchange for old pump, $40,000. 

McKEESPORT, PA.—The East McKeesport Water Co. 
is reported as soon to erect a large pumping station on 
the banks of the Monongahela River, opposite Duquesne. 


NORRISTOWN, PA.—A press report, Oct. 2, states that 
the Springfield Water Co., comprising nine water com- 
panies in Montgomery, Bucks and Delaware counties, has 
filed a mortgage in favor of the Columbia Ave. Saving 
Fund, Safe Deposit, Title & Trust Co. for $3,000,000, to 
secure 30-year 5% bonds to that amount. 

PHILADELPHIA, PA.—Local papers announce that the 
filtration schemes are now being agitated in the councils 
and it is believed that the proposed loan of $3,000,000 for 
a system of filters will soon be authorized. 

PITTSBURG, PA.—The filtration committee is reported 
to have voted to visit the plants in operation at Law- 
rence and Lowell, Mass. 

-WEST CHESTER, PA.—An extension of the water sup- 
ply is contemplated, but no steps have yet been taken. D. 
J. Sectt, Pres. Council; E. A. Mercer, Supt. W. W. 


ENGINEERING NEWS. 


CHARLOTTESVILLE, VA.—Surveys for an additional 
water supply for this city have been completed; length 
of line 16 miles, with a masonry dam at the head of 
Moormans River, in the Blue Ridge Mountains. C. D. 
Carter, Chn. Com.; C. E. Dickinson, Engr. 

LUMBERTON, N. C.—Artesian wells are being sunk 
and it is probable that a system of water-works will be 
constructed. E. K. Proctor, Jr., Mayor. 

ADAIRSVILLE, GA.—The ‘“‘Banner’’ of this city is 
agitating the early construction of works. 

AUGUSTA, GA.—The committee has recommended ex- 
tensions of the mains in West End.—-The Augusta ‘‘Her- 
ald” urges that steps be taken for a new water supply. 

COCHRAN, GA.—There is talk of constructing works 
and an electric light plant. 

CLEARWATER, FLA.—F. W. Maloney, superintendent 
for George H. Fernald, left Sanford last week to begin 
the construction of water-works at Clearwater, H. B. 
Plant’s new city. . 

FLORENCE, ALA.—The city purchased the works at the 
sale Sept. 30 for $125,000. T. A. Howell, Supt. 

ONEONTO, ALA.—Etfforts are being made to secure the 
construction of water-works. 

HILL CITY, TENN. — Chattanooga papers state that 
water-works wili probably be constructed at this place 
after the election. 

MILAN, TENN.—This place will soon have water-works, 
according to reports. 

SOUTH PITTSBURG, TENN.—This city was reported 
last week as on the verge of a water famine, owing to the 
dry weather. 


FRANKLIN, KY.—An election will be held Noy. 3 to. 


vote on an issue of $21,000 in bonds for the construction 
of municipal works. James N. JuaaRue, Mayor; &. N. For- 
line, City Clk. 

LANCASTER, KY.—John E. Stormes is reported as re- 
ceiving bids for sinking an 8 and 6-in. artesian well 1,000 
to 1,500 ft. deep. 

CANTON, O.—L. E. Chapin, Cy. Engr., has been di- 
rected to make surveys and estimates for getting more 
well water, also for an improved water supply. 

HAST CLEVELAND, O.—Bids are asked until Oct. 17 
for furnishing and laying a water main in Euclid Ave. 
George L. Quayle and A. F. Ingersol are the committee. 
—The council has rejected the two bids received for the 
$35,000 in water bonds. 


HIRAM, O.—B. S. Dean, Clk. Bd., informs us that it has 
been found necessary to postpone the water-works con- 
struction; all bids have been rejected and the work will 
be readvertised late in the winter so as to put in the 
plant early in the spring. 


ZANESVILLE, O.—Bids for a 6,000,000 or 8,000,000- 
gallon pumping engine were received Sept. 28 as fol- 
lows: Nordberg Mfg. Co., Milwaukee, $22,424 to $33,305; 
Snow Steam Pump Co,, Buffalo, $13,017 to $24,848; Laid- 
law-Duun-Gordon Co., Cincinnati, $12 228 to $36,730; Holly 
Mfg. Co., $18,500 to $22,515; Henry R. Worthington, $13,- 
900 to $23,865. T. D. McCaddon, Secy. 

LEAVENWORTH, IND.—At a meeting Sept. 29 the citi- 
zens subscribed $5,000 toward water-works, which will 
probably be built by a company; it is hoped to have the 
plant in operation by Dec. 1. 

MUNCIE, IND.—C. C. Brown, Consult. Engr., Indian- 
apolis, has reported to the council in favor of increasing 
the pumping and boiler plant about 50% and of improving 
the distribution system. 

DELRAY, MICH.—Efforts are being made to secure a 
village charter; there is talk of water-works to cost $20,- 
000, fire department $8,000, electric lights and other im- 
provements. 


WYANDOTTE, MICH.—The city clerk has been author- 
ized to advertise for bids for two new boilers for the 
water-works. 


BLUE ISLAND, ILL.—Bids are asked until Oct. 19 for 
furnishing and laying a 6-in. cast-iron water main in 
three streets. P. R. Fletcher, Village Engr; Fred Hoh- 
mann, Village Clk. 

CHICAGO, ILL.—Bids are asked until Oct. 12 for lay- 
ing water service pipes in eight strets.——The amount of 
deposit for pumping machinery, as advertised in Engi- 
neering News, has been changed from $25,000 to $10,000. 
Joseph Downey, Comr. Pub. Wks. 


KANKAKEE, ILL.—The asylum authorities have com- 
menced the construction of a new reservoir 70 ft. long 
and it is stated that a filter plant will be put in. 

LAGRANGE, ILL.—This village 1s reported as much 
exercised over the condition of the water supply, which 
is believed to be polluted. - 

PLYMOUTH, ILL.—It is reported that ordinances have 
been adopted to bond the town for $3,000 for a water 
supply. 

SUPERIOR, WIS.—It is reported that more wells will 
be sunk next spring. 

WAUKESHA, WIS.—James K. Anderson, Pres. Wau- 
kesha Water Co., has made a proposal to the Chicago 
board of education to furnish the public schools with pure 
spring water through the line built for the World’s Fair. 

SIDNEY, IA.—Bonds to the amount of $10,000 have 
been voted to extend the water-works; will commence 
construction as soon as bonds are sold. 

DULUTH, MINN.—Bids are asked until Oct. 23 for fur- 
nishing water gates, check valves, etc.; also for trench- 
ing and laying 1,500 ft. of 60-in. steel intake pipe and 
for placing the submerged crib at the outlet end. W. B. 
Patton, Cy. Engr.; M. J. Davis, Pres. Bd. Pub. Wks. 


EAGLE BEND, MINN.—Bids are asked until Oct, 17, 
according to reports, for Loring a well. Peter Munch, 
Clk. School District 85. 

MILACA, MINN.—It is reported that bonds have been 
voted for water-works. 

WHITE SULPHUR SPRINGS, MONT.—M. S. Parker, of 
Great Falls, has reported that works can be constructed 
for $30,000; no definite action yet taken. 

KANSAS CITY, KAN.—It is reported probable that the 
Metropolitan Water Co. will construct a large reservoir, 
abandoning the Kaw Point pumping station and pumping 
its entire supply at Quindaro. 

FORT SMITH, ARK.—The Municipal Water Co. is re- 
ported about to commence the construction of settling 
basins and other improvements to cost about $40,000. 
Pres., Geo. M. Myers, Kansas City; Supt., S. T. Rosamond. 

PALESTINE, TEX.—A contract was closed Sept. 24 
with J. W. Brynes & Co., of Galveston, according to press 
reports, to construct works for $90,000; water supply from 
wells; council has refused to purchase the present plant. 

TRINIDAD, COLO.—A water company is negotiating for 
the sale of its plant to the city; company has a 50-year 
franchise and has heretofore refused to sell. 

DENVER, COLO.—The advisory board of health has 
adopted a resolution urging the appointment of a commis- 
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sion to investigate the sources of water supply and make 
necessary recommendations. 

NEWBERG, ORE.—Bids are asked for the purchase of 
$15,000 in 20-year water bonds; population, 1,100; no 
present indebtedness. J. G. Hadley, Cy. Recdr. 

ANAHEIM, CAL.—Bids are asked until Oct. 13 for the 
purchase of $11.000 in water bonds and $7,000 in electric 
light bonds, as noted in our issue of Sept. 17. C. S. 
Rogers, of Anaheim, is preparing specifications for the 
water-works and bids for the construction will be re- 
ceived as soon as the bonds have been sold. M. Nebelung, 
Cy. Clk. 

LOS ANGELES, CAL.—Efforts have been made by the 
council to purchase the existing plants, but press reports 
announce that these efforts have been unsuccessful and 
that the council has instructed the city clerk to advertise 
for bids for the construction of a water plant adequate to 
the city’s needs. 

SALINAS, CAL.—The Salinas City Light & Water Co. 
was incorporated Oct. 1 with a capital stock of $200,000, 
commencing with $500, by H. S. Ball, Luther Rodgers, E. 
P. Iverson and others of Salinas. 

MONTREAL, QUE.—The superintendent has_ reported 
that the upper level reservoir leaks 70,000 gallons each 24 
hours; $120,000 is asked for this and other improvements. 

THREE RIVERS, QUE.—A new 9-in. matin will proba- 
bly be laid at an early date. O. Z. Hamel, Supt. 

WINNIPEG, MAN.—It is reported that the city council 
will print the pamphlet describing the proposed water- 
works with supply from driven wells and distribute the 
Same in time for the electors to vote on an issue of $600,- 
000 in bonds for such a plant next December. 


SEWERAGE. 


DEERING, ME.—The city engineer has been directed to 
prepare estimates and to advertise for bids for building a 
has in three streets to cost $4,200. I. W. Barbour, Cy. 

ngr. 

MANCHESTER, N. H.—The question of constructing 
sewers for draining that portion of. the city known as 
Whittier Land is being considered by the sewer committee. 
John C, Ray is interested. 

BOSTON, MASS.—The aldermen have voted to appro- 

priate $150,000 for sewers. W. J. Donovan, Alderman from 
East Boston, is interested. 
: BOSTON, MASS.—Bids are asked until Oct. 13 for build- 
ing a sewer in Ruggles St., the work to include 9,390 ft. 
of earth excavation and refill for 2 ft. 6 ins. x 3 ft. brick 
sewer; 210 cu. yds. brick masonry (American cement mor- 
tar); 10 cu. yds. brick masonry (Portland cement mortar); 
193 cu. yds. concrete; 14.8 M. ft. B. M. spruce lumber and 
217 spruce piles. B. W. Wells, Supt. of Sts. 

HOLYOKE, MASS.—J. J. Kirkpatrick, Cy. Engr., writes 
us that all sewers are built by city laborers. Lyman & 
Kellogg, of Holyoke, have been awarded the contract for 
furnishing 1,450 ft. of 24 and 10-in. sewer pipe at 78%% 
off the price list. 

HYDE PARK, MASS.—J. H. McKnight, of Everett, 
Mass., and T. H. Bryne, of Medford, Mass., have been 
awarded the contracts for constructing four sections of 
the sewer system, as advertised in Engineering News. 
Engr., P. W. Blake, Hyde Park; F. A. Wyman, Chn. 
Comrs. 

MARLBORO, MASS.—The council is reported to have 
voted to issue $4,000 in bonds for new filter beds. C. F. 
Bigelow, Cy. Engr. 

QUINCY, MASS.—C. F. Knowlton, Comr. Pub. Wks., 
writes us that an appropriation of $68,000 for building one 
section of the brick main sewer has been ordered to a 
second reading in the council and will probably be passed 
this fall. Surveys and plans are all prepared. E. W. 
Branch is the official in charge. 

STONEHAM, MASS.—Ferguson & Quimby, of Boston, 
have the contract for building six miles of sewers and 
the city will build three miles by day labor. Des. Engr., 
B. R. Felton, 10 Tremont St., Boston; L. L. Gerry, Engr. 
and Supt. of Streets. 


UXBRIDGE. MASS.—Edward Parker, Town Clk., writes 
us that no action has yet been taken on the Dribble Tail 
Brook sewer. 


WORCESTER, MASS.—S. M. Gray, Providence, R. I., 
and T. M. Drown, Pres. Lehigh University, Bethlehem, 
Pa., have been engaged to consult with F. A. McClure, Cy. 
Engr., in regard to the purification of the sewage of this 
city; estimated cost, $890,000. 

WARREN, R. I.—We are informed that no sewers will 
be built at present. Plans for a complete system have 
been prepared by Chas. F. Chase, 75 Westminster St., 
Providence, R. I. 

MIDDLETOWN, CONN.—The sewer committee has 
recommended the construction of 500 ft. of brick sewer in 
North Main St. E. P. Augur, Cy. Engr. 


TORRINGTON, CONN.—Surveys are being made for a 
storm sewer in Main St. 


JAMAICA, N. Y.—The state board of health and the vil- 
lage authorities are again considering the plans for the 
proposed sewer system. Dr. P. M. Wood, Chn. Sewer 
Comn.; J. J. McLaughlin, Village Engr. 


JAMESTOWN, N. Y.—At an election held Sept. 26 the 
question of issuing $50,000 in bonds for sewers was de- 
feated. John Conway, Chn. Bd. Pub. Wks. 


JAMESTOWN, N. Y.—The board of public works is re- 
ported to have been directed to make new plans for the 
disposal of sewage. The favored plan is to extend the 
sewers to Cassadaga Creek. 

ONEIDA, N. Y.—We are informed that the following 
bids were received Sept. 29 for constructing two miles of 
pipe sewers, as advertised in Engineering News; Enegrs., 


Stanwix Engineering Co., Rome., N. Y.; J. Dewey, 
Pres. Comrs,: 

John Marsden, Uticd, Nir Ya. asecaeiens tin dy amen tes $5,990 
L. D. Hurlburt, Syracuse, N. Y...... 123 
Wi Ge Gay, ONG Sits <svelsmesicveteeteestse Fite oer ee 9,045 
Makin & Cockman, Niagara Falls, N. Y.......... 10,007 
Hitch’ @oWisher: Onelts 2.4, vnc es tds cchets oi ae ,751 
F. H. Gott, Buffalo (awarded contract)............ 5,132 


SYRACUSE, N. Y.—The question of constructing the 
two intercepting sewers into Onondaga Creek to cost $1,- 
000,000 is again being considered. Des. Engr., Samuel 
M. Gray, 174 Weybosset St., Providence, R. I.; Wm. A. 
Sweet, Engr., Syracuse. 


HOBOKEN, N. J.—Bids are asked until Oct. 28 for re- 
building the sewer in 3d St. M. V. McDermott, Cy. Clk. 

NEW BRUNSWICK, N.J.—The contract for constructing 
pipe sewers, for which bids were received Oct. 5, as adver- 
tised in Engineering News, has been awarded to James 
Gilligan, of New Brunswick, at $6,644. The itemized bids 
will probably be published next week. Asher Atkinson, 
Cy. Surv. 

ALLEGHENY, PA.—Sewer contracts were awarded last 
week as follows: Wm. J. Dunn, $754; Sloan, MclIlvain & 
Ott Bros., $3,500; Harvey Sloan, $10,451. D. L. Fulton, 
Supt. Sewers; Robt. McAfee, Dir. Pub. Wks. 
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PITTSTON, PA.—The council has let a contract for 
constructing pipe sewers to Hart & Gibbons, at $3,357. 

CLEVELAND, O.—We are informed that the following 
bids were received Sept. 23 for constructing 3,865 ft. of 
8 to 6-ft. circular brick sewer, with junctions and plank 
sheetings left in trench, all bidders being residents of 
Cleveland. D. E. Wright, Dir. Pub. Wks.: L. H. Fahey 
(awarded contract), $41,264; Northern Ohio Paving & Con- 
struction Co., $62,528; Clements Bros.’ Construction Co., 
$64,363; Ford P. Beers, $66,710; Campbell Bros., $68,949; 
W. H. Ford & Co., $75,986; M. Bramley, $83,447; 
J. Connelly & Son, $86,769. 


MARIETTA, O.—Bids are asked until Oct. 29 for im- 
proving sewers in the fifth district. Carl Becker, Cy. Clk. 
——We are informed that the T. B. Townsend Contracting 
Co., of Zanesville, O., has been awarded the contract for 
constructing 42,000 ft. of 24 to 8-in. pipe sewers. W. P. 
Mason, Cy. Engr. 

CRAWFORDSVILLE, IND.—At the last council meeting 
it was voted to issue $20,000 in bonds to begin a system 
of sewerage and thereby give employment to the city’s 
poor during the winter. The work is to be done by the 
city, no contract. No other steps have yet been taken. 
Steps towards plans will be taken at once, F. Hoffman, 
Cy. Engr. 

INDIANAPOLIS, IND.—Bids are asked until Oct. 14 for 
constructing a main sewer in five streets; also for 1,110 
ft. of 36 to 32-in. brick and about 3,800 ft. of 22 to 6-in. 
pipe sewers. B. J. T. Jeup, Cy. Engr. 

RICHMOND, IND.—Bids are asked until Oct. 16 for 
constructing a sewer, according to reports; bond, $5,000. 
J. H. Winder, Clk.; H. L. Weber, Cy. Ener. 


DETROIT, MICH.—J. A. Mercier & Co. have been 
awarded the contract for constructing 1,754 ft. of brick 
sewer in McClellan Ave., at $3.42 per ft. and James Han- 
ley for constructing a brick sewer in Cadillac Ave., at 
$1,148. H. D. Ludden, Cy. Engr. 

CHICAGO, ILL.—Bids are asked until Oct. 12 for con- 
structing private drains in seven streets and sewers in 25 
other streets. Joseph Downey, Comr.—The question of 
constructing an intercepting sewer north of Fullerton 
Ave. and south of 39th St. is being discussed by the 
mayor and the city authorities; estimated cost, $2,225,000. 
L. B. Jackson, Cy. Engr. 

LINCOLN, ILL.—It is reported that this city will soon 
ask for bids for constructing a sewer system for the 
Brainard branch. T, S. Davy, Cy. Engr. 

WEBSTER CITY, IA.—Nothing definite has yet been 
done in regard to sewers for this city. Engr., Edward E. 
Fox, 702, 86 La Salle St., Chicago, Il. 

TOPEKA, KAN.—The council has acted favorably on the 
report for sewers in North Topeka. W. H. Barnes, Cy. 
Engr. ia 

ST. PAUL, MINN.—Bids are asked until Oct. 10 for a 
sewer in Waltham St. John Copeland, Comr. Pub. Wks.; 
John C. Mueller, Clk. 


GALVESTON, TEX.—The commissioners’ court is con- 
sidering the question of draining about 12,000 acres of 
land in Arcadia, North Arcadia and South Alta Loma; es- 
timated cost about $20,000. 

TELLURIDE, COLO.—The Telluride Sewerage Co. has 
been incorporated by Arthur M. Read, H. H. Daniels and 
A. E. Pattison, with a capital stock of $25,000, to con- 
struct a sewerage system in this city. 

PORTLAND, ORE.—The council has decided to construct 
a 12-in. pipe sewer in several streets. A, N. Gambell, 
Audr. 


SAN RAFAEL, CAL.—Geo. L. Richardson, Cy. Engr., 
writes us that estimates have been prepared for a system. 


SANTA MONICA, CAL.—It is stated that arrangements 
are being made by the city engineer for constructing sew- 
ers in this city. 

SONORA, CAL.—Bids are asked until Nov. 2 for con- 
structing a pipe sewer in Sonora Creek. R. Inch, Cy. Clk. 


SALT LAKE CITY, UTAH.—L. G. Wilkerson and A. 
L. Hobson have been awarded contracts for constructing 
sewers in two streets, at $3,082 and $2,888, respectively. 
F. C. Kelsey, Cy. Engr. 

LONDON, ONT.—It is reported that Chas. H. Rust, City 
Hall, Toronto, Ont., has submitted a report on the pro- 
posed sewer system for this city. 


GARBAGE DISPOSAL-STREET CLEANING. 


BROOKLYN, N. Y—The following bids were received 
Oct. 5 for the remoyal, collection and final disposition of 
garbage in the city from Jan. 1, 1897, to Dec. 31, 1901, 
all local bidders; Z. Taylor Emery, Comr. of Health; T. 
B. Willis, Comr. Cy. Wks: : 

Thos. F. Byrnes (Holthaus system), $166,000 for 1st 
year, $180,000 for 2d, $191,000 for 3d, $208,000 for 4th, 
and $224,000 for 5th year. 

Jas. Kane and Geo. Cunningham (Brownlee system), 
$200,000, $180,000, $185,000, $190,000 and $195,000, re- 
spectively, for the five years. 

Chas. Hart and I. S. McGiehan (system not stated), 
$179,500, $184,500, $189,500, $149,500, $199,500. 

E. J. McKeever & Bro., $148,400 a year, using the Mc- 
Kay system, or $144,000 for the Brownlee system. 

Brooklyn Sanitary Co., F. D. Cranford, Pres.; W. J. 
Cranford, Secy.-Treas. (Arnold system), $113,000, $117,- 
000, $120,000, $125,000 and $130,000 for a plant on Bar- 
ren Island, or $90,000, $91,000, $92,000, $93,000 and $94,- 
000 a year for a plant to be erected within three miles of 
the City Hall. 


YONKERS, N. Y—The board of trade has adopted reso- 
lutions protesting against the proposed construction of a 
garbage crematory at the foot of Ashburton Ave. 

READING, PA.—The contract for a garbage crematory, 
as advertised in Engineering News, has been awarded to 
the Dixon Sanitary Crematory Co., Findlay, O., at $10,- 
000; capacity 100 tons in 24 hours. The bids were pub- 
lished in our issue of Sept. 24. 


YORK, PA.—The sanitary committee has recommended 
that a Dixon Crematory be purchased at a cost of 4$7,- 
400. The bids were received last month, as advertised in 
Engineering News. John W. Brant, Cy. Clk. 


WASHINGTON, D. C.—The garbage crematory, at the 
foot of South Capitol St., which has been in operation for 
five months as an experiment, has suspended operations, 
and local papers state that the garbage is now conveyed 
down the river in scows and dumped on a farm. No 
permit for the erection of a new crematory has yet been 
secured, owing chiefly to the opposition of residents 
in each neighborhood where a site hag been selected. 

HELENA, MONT.—The contract for a new garbage 
crematory was signed Sept. 28: it will be built by Geb- 
bardt & Wagner, 


LOS ANGELES, CAL.—The board of public works is 
preparing specifications preparatory to advertising for 
bids for street sweeping, according to reports, 
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STREETS AND ROADS. 


BOSTON, MASS.—Bids are asked until Oct. 8 for about 
10,000. sq. yds. of macadam paving, 17,000 cu. yds. of 
excavation, 6,300 lin. ft. of guard rail, etc., in Andover 
and Troro. T.C. Mendenhall, Chn. Mass. Highway Comn., 
Worcester; Chas. Mills, Ch. Engr., 4 Mount Vernon St., 
Boston.—Plans for extending Dorcester Ave. have been 
submitted to the harbor and land commissioners for ap- 
proval. The department of parks received the following 
bids Sept. 29 for building a road in the Arnold Arbore- 
tum, the work to consist of 44,600 cu. yds. of loam and 
earth excavation: T. F. Finneran and M. J. O’ Hearn, 
$18,092; James Doonan, $13,750; F. X. Faucier, $15,152; 
Neil McBride, $15,909; Andrew Carberry, $17,572; Col- 
lins & Ham, $18,177; John Crowley, $20,272; Thomas 
Minton, $20,778; T. M. Broderick, $21,460; H. P. Nawn, 
$25,159; John A. Whittemore & Sons, $28,540. 

CLINTON, MASS.—The road commissioners have asked 
for an appropriation of $7,150 for macadam paving and 
Sewers. J. Thissell, Cy. Engr. 

LOWELL, MASS.—The Good Roads League was organ- 
ized in Jackson Hall, Sept. 30, to urge the extension of 
good roads in this vicinity. Pres., T. P. Hall; Vice-Pres., 
C. H. Conant; Secy. and Treas., Geo. H Stevens. 

QUINCY, MASS.—The board of trade is considering the 
question of widening and improving Hancock St. trom 
City Square to the Neponset bridge; estimated cost of pay- 
ing, $99,000. S. O. Moxon, Councilman, and W. B. Rice 
are interested. 

HARTFORD, CONN.—Local papers state that the board 
of street commissioners has decided next year to pave 
four streets with sheet asphalt and two other streets with 
asphalt blocks. Chas. M. Northam, Pres. Comrs. 

ARDSLEY, N. Y.—The question of issuing $25,000 in 
bonds for paving is being considered by the citizens. 

BROOKLYN, N. Y.—Bids are asked until Oct. 13 for 
asphalt repaving in Greene St. T. B. Willis, Comr. Cy. 
Wks.——The commissioner will at once begin the improye- 
ment of certain streets in the interest of bicyclists, to 
cost $2,100. 

NEW YORK, N. Y.—Bids are asked until Oct. 12 for 
grading and flagging in two streets and for constructing 
sewers in three streets. L. F. Haffen, Comr. St. Improve- 
ments, 2622 Third Ave.——It is stated that work will soon 
be resumed by James D. Leary on the Harlem River 
Driveway. A retaining wall 800 ft. long will be built. S. 
V. R. Cruger, Pres. Pk. Bd., and Samuel McMillan, Park 
Comr., compose the special commission. 


RICHMOND HILL, N. Y.—A committee has been author- 
ized to engage an engineer to prepare specifications for 
the macadamizing of Briggs Ave. 

ROCHESTER, N. Y.—Wm. H. Jones & Sons have been 
awarded the contract for Medina stone paving in Allen 
St., at $20,573. E, A. Fisher, Cy. Engr. 

SCARSDALE, N. Y.—It is stated that the residents of 
this place have voted to issue $4,500 in street improve- 
ment bonds. ; it 

PLETON, N. Y.—The board of supervisors o his 
Pe at its last meeting, Sept. 25, directed Henry P. 
Morrison, Engr. County Roads, to make surveys and pre- 
pare plans and specifications for about 8% miles of addi- 
tional macadam road work. Bids will probably be asked 
about the end of December for this work. 

CAMDEN N. J.—Dr. J. H. Wills, of the Egypt Wheel- 
men, has petitioned the council for permission to build at 
the club’s expense a bicycle path three-quarters of a mile 
long in Haddon Ave. < aaa 

R SEY CITY, N. J.—Bids are asked unti ct. 12 for 
aha 500 sq. yds. of paving, 3,100 cu. yds. of earth 
excavation, filling, 7,000 sq. yds. of asphalt paving, etc. 
J. C. Kaiser, Chr. Com. , as 

NEY, N. J.—Bids are asked until Oct. 138 for 
ae flagging, etc., in two streets. B. E. Canfield, 
Township Clk.; W. S. Logan, Town Sury., Midland Ave., 
Arlington, N. J. 

ALLENTOWN, PA.—It is reported that the citizens will 
vote in November on the question of increasing the debt 
$350,000 for paving and sewers. R. 8S. Rathbun, Cy. Engr. 

ENY, PA.—D. L. Fulton, Supt. Bureau of 
rer ee Sewers, informs us that A. V. Purnell has 
been awarded a contract for paving and grading at $23,000. 

EVUE, PA.—At the election in November the 
uu of issuing $36,000 in bonds for paving will be 
SOON! Ss. M. T t. B h Engr 

NNELLSVILLE, PA.— §S. M. Troust, Boroug ngr., 
sites us that the contract was to be let Oct. 3 for 3,700 
sq. yds. of repressed brick paving. 

JOHNSTOWN, PA.—John H. Dye, F. E. Cresswell and 
Chas. Hower are making surveys for the proposed In- 
diana and Westmoreland counties turnpike. About $9,000 
has so far been raised by Dr. W. E. Matthews for the road. 


TTDALE, PA.—Bennett & Co. have been awarded 
orcas for paving Broadway, at $1.29 per sq. yd. 

E, MD.—The mayor has approved the ordi- 
gees Tonite and grading in three streets. Janon 
Fister, Cy. Comr. 

HAGERSTOWN, MD.—The commissioners have ordered 
the widening and improvement of two streets. J. E. 
Roger, Cy. Engr. ; 

SPARTANBURG, S. C.—J. M. Elford, Cy. Clk., writes 
us that the city is now macadamizing certain streets. 
Des. Engr., A. Madole; C. M. Amos is the official in 
charge. 

ATLANTA, GA.—Porter King, Mayor, has approved the 
contract awarded to A. W. Hammond for paving White- 
hall St. 

AUGUSTA, GA.—It is stated that the Aiken Improve- 
ment Society is considering the question of building a 
wagon road from Aiken to this city. 

CHATTANOOGA, TENN.—The city has been authorized 
to issue $37,000 in-6% street improvement bonds. Robt. 
Hook, Cy. Engr. Baie ee : 

KRON, O.—Hayes & Sons, o eveland, have pur- 
chase $46,000 of 5% improvement bonds. S. W. Parshall, 
Cy. Engr. Pie 

CLEVELAND, O.—The board of park commissioners re- 
ceived the following bids Sept. 23 for improving Doan 
Brook Parkway, all bidders being residents of Cleveland: 
Northern Ohio Paving & Construction Co., $101,741; W. 
H. Ford & Co., $114,593; W. J. Gawne, $110,359; Brannan 
& DeCelle, $80,107; Burnett & Carr, $72,803; and James 
B. Macdonald, of Fairmount, O., $68,738 (awarded con- 
tract).——The following bids were received Sept. 23 for 
14,014 sq. yds. of brick paving in East Madison Ave.: M. 
J. Bromley, $19,106; Brennan & Buettner, $19,347; The 
N. O. Paving & Construction Co., $19,486; Burnett & 
Carr, $20,628; Burgess & Gribbin, $23,395. E. A. Roberts, 
Secy. Bd. Control; D. E. Wright, Dir. 


COLUMBUS, O.—The city engineer and the county sur- 
veyor are considering the lowering of the grade of West 
Broad St. Josiah Kinnear, Cy. Engr. 
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DEFIANCE, O.—It is reported that this city has sold 
$40,000 of 5% street improvement bonds. 


IRONTON, O.—The county commissioners awarded con- 
tracts to Harry Brown, J. J. Robinson, Edward Wolfe 
and Josiah Thompson for building sections of the Branch 
turnpike. 

MARIETTA, O.—Bids are asked until Oct. 26 for brick 
paving in Fourth St. Carl Becker; (Cy; Clk:———" ws ss 
Berry, Bellaire, O., has been awarded the contract for 
34,000 sq. yds. of brick paving. W. P. Mason, Cy. Engr. 

PLEASANT RIDGE, O.—Bids are asked until Oct. 24 
for grading and macadamizing Liberty St., and also John 
St.; check, $1,000. J. A. Hosbrook, Village Engr., 56 
Pike Bldg., Cincinnati; J, B. Hayward, Village Clk. 

INDIANAPOLIS, IND.—Bids are asked until Oct. 14 for 
1,600 ft. of cement sidewalks. Resolutions have been 
adopted for brick paving and sewers in a number of 
streets. 

: PERU, IND.—Bids are asked until Oct. 13 for improy- 
ing certain streets. David Irwin, Cy. Clk, 

DULUTH, MINN.—The following contracts have been 
awarded by the county commissioners for constructing the 

Gulbrandson Bros., section No. 4, 

- 5, $6,450; W. H. Randall, No. 


ST. PAUL, MINN.—Bids are asked until Oct. 12 for 
grading in a number of alleys. John Copeland, Comr. 


PORTLAND, ORE.—The question of paving First St. 
with brick is being considered. T. M. Hurlburt Cy. 

ry. hea ; 
CLOVERDALE, CAL.—The residents of Yorkville are 
bg ee ie era of building a road to Fish Rock; 

committee has been appointed 

Take Gs Teo pp: by the supervisors to 
_ EUREKA, CAL.—At the election Noy. 3 the question ft 
ole ae in ae for building roads will be voted 
pon. - &. Herrick, Sury., Eurek 3 ERD: i 
Orion Coin reka; H. D. Smith, F. Z, 
: SANTA BARBARA, CAL.—The supervisors are consi - 
ing the question of building a new county road Onee ae 


Santa Ynez Mountain, to cost about $12,000. FB. BF, Flour- 


ney, County Sury. 


, SAN RAFAEL, CAL.—G@eo. L. Richardson, ¢ 

informs us that A. RB. Buckman, San Brnncnee ee 
has been awarded the contract for grading and macadam- 
izing Fourth St. at $12,000, and B. Schwieran, San Ra- 
fael, for grading one section of Irwin St. at $1,500. 


MANUFACTURING PLANTS. 


BOSTON, MASS.—The “Transcript’’ Says that pla 
been submitted by J. C. Spofford for a machine seals 
be erected in Marginal St., East Boston, near Jeffries St. 
for J. H. Long. The plans are for a frame structure, 
75 x 100 ft., two stories high, and will cost about $6,000. 


has purchased the factory at Montell 
by the Field-Hazzard Co. of ai 

FALL RIVER, MASS.—The contract for 
a large cotton mill in Mexico is said to h 
to D. H. Dyer & Son, of this city. 


ecently occupied 


the erection of 
ave been awarded 


CAMDEN, N. J.—A 24%-story brick buildin at.Point a 
Pearl Sts., used by two woolen and waned yarn nie 
ning firms, was destroyed by fire Oct. 3. Sheimer & 
Boyer and James E. Ackroyd were the losers. The loss is 
estimated at $100,000; insurance, $85,000 to $100,000. 

STIRLING, N. J.—The Stirling Silk Mills were t 
destroyed, with their machinery and contents, on Regs 
loss about $200,000, on which there is about $150,000 
Pio Ree pres were owned by Alfred Screull 

ainfield, N. J. e mills will be rebui in- 
surance is adjusted. ° ee ees 

ALLEGHENY, PA.—The American Laundry & Mf 0. 
has taken out a building permit for the pipe eo 
2-story and basement brick building at Madison Ave. and 
O’Hara St., to cost $13,500. William Lang is president of 
the company. 

BLOOMSBURG, PA.—A wind storm on Sept. 30 destroy- 
ed the buildings of the Bloomsburg Mfg. Co. and the Diane 
& Copper Co. The School Furniture Co. lost the roof, 
stack and the end of its building. The Paragon Plaster 
Co.’s building is completely demolished. 

CAMBRIA, PA.—It is reported that the Cambria Iron 
Co. wil make improvements this year in their plant that 
will cost from $500,000: to $800,000. 


LANCASTER, PA.—The brick planing mill of H. Burd 


Cassel, collapsed during the storm of Sept. 30, destroy-- 


ing valuable machinery and involving a loss of about $10, - 


PENCOYD, PA.—The Pencoyd Iron Works, of Philadel- 
phia, is preparing to erect another large addition to its 
plant, according to reports. 

PHILADELPHIA, PA.—Hales & Ballinger, 1200 Chest- 
nut St., have prepared plans for a factory for Richard C. 
Remmey & Son, 2600 Cumberland St., to be five stories 
high; built of brick and iron with slate and tin roof, 
steam heat and elevator, and to cost $50,000. 

STROUDSBURG, PA.—Chas. W. MecMurran, of Hights- 
town, N. J., as trustee, representing New York capitalists, 
PEOhoses to erect a large plant for the manufacture of 
brick. 

TITUSVILLE, PA.—A dispatch states that Titusville has 
et the silk ribbon factory of Chas. Horne, of New 
York. 

PHILADELPHIA, PA.—H. Disston & Sons, it is said, 
propose to build a one-story brick and iron boiler house, 
94 x 50 ft. at Tacony. 

BALTIMORE, MD.—The Anheuser-Busch Brewing As- 
sociation, of St. Louis, Mo., 
plans prepared for an ice-plant, ete., to cost about $75,000. 

SAVANNAH, GA.—The guano works, of Hull & Co., and 
the Savannah Guano Co.’s mills, were wrecked by the 
storm last week; and will be rebuilt. Comer, Hull & Co. 


lost their entire plant, and will put in an entirely new 


equipment in the new building which they will erect, 


is reported to have had: 
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JACKSON, MICH.—The Michigan Central is reported to 
have set aside $160,000 to be expended in new shop build- 
ings at Jackson Junction. 


CHICAGO, ILL.—Fire destroyed a large portion of the 
Chicago Architectural Iron Works plant Sept. 30. The 
works are at Oakley Ave. and Kinzie St. Loss, about 
$25,000. The large building known as the finishing works 
and warehouse was entirely destroyed.—tThe city archi- 
tect is preparing plans for a machine shop, repair shop 
and storage sheds to be built for the city on Ashland 
Ave., near 22d St., to cost $60,000. 


FARMER CITY, ILL.—A plan is on foot to locate an 
-jron foundry here. It is proposed to erect a number of 
buildings, the main one to be 200 x 50 ft., three stories 
high. The foundry part will be 100 x 60 ft., one story 
high. Three or four other buildings will also be erected. 
The entire plant to be constructed of brick. 


MENDOTA, ILL.—It is stated that a stock company has 
been organized at this place to build a $60,000 box fac- 
tory. 

MARINETTE, WIS.—The United States Leather Co. is 
said to be advertising for bids for 2,050 ft. of dock and 
the dredging of a 90-ft. channel 2,000 ft. long and 10 
ft. deep. As soon as the contract is let active work on a 
tannery will start and it will be running in the early 
part of 1897. It will cost $500,000. 


MONTROSE, COLO,—The Farmers’ & Merchants’ Flour- 
ing Mill was burned Sept. 30. Estimated loss, $53,000. 

ALAMEDA, CAL.—Dr. W. S. Halpruner, of 1501 Pa- 
cific Ave., is said to be working on a scheme to establish 
a bicycle manufactory in this city. 


MINING. 


MOUNT CARMEL, PA.—Messrs. Brennan, Boyle & Foy, 
of Pittston, have decided to erect a breaker of 450 tons 
eapacity, and sink a slope or shaft on their newly acquired 
coal land, east of this place; cost about $100,000. 


NORTH CAROLINA.—Our correspondent writes us as 
follows: A number of Northern capitalists have been in 
Charlotte (the center of the gold mining belt of the state) 
and in adjoining counties for the past week, looking into 
the possibilities of the gold mining industry in that lo- 
eality. Several of them have secured options on tracts of 
gold-bearing land, and the prospects are that considerable 
money will be expended in thoroughly testing and de- 
veloping that section——The mica mines in Mitchell countv 
are now being worked more largely than ever before, all 
of them being in full blast, and the mica is claimed to be 
of a superior quality to any heretofore taken out. The 
best mica, and the most extensive mica mines in this 
country are now being worked in the western part of the 
state.——Near Lincolnton, where there are several unde- 
veloped gold mines, nuggets weighing 350 dwts. have been 
found recently. Over 1,800 dwts. of such nuggets have 
heen picked up at odd times on the property of Major 
Burton, who lives three miles from Lincolnton. 


BUTTE, MONT.—It is reported that new boilers and a 
new hoisting engine will be installed at the Original mine, 
W. A. Clark, owner. 

CENTRAL CITY, COLO.—The Denver ‘‘Republican’’ 

states that Toensmeier & Co. have taken a new lease on 
the Alva Adams in Lake district and intend to sink 
another shaft on the west end of the claim, to a depth 
of 300 ft.. and will connect with the west level of the main 
shaft at that depth. A new 100-HP. boiler will be placed 
in the main shaft and they intend to sink another lift 
of 100 ft., working the shaft to a total depth of 425 ft. 
—At the Lotus shaft house, in Russell, necessary repairs 
are being made to the building to withstand the winter, 
and owner Sternberger says that he will soon put on a 
larger plant of machinery, intending to sink the shaft, 
at present a depth of 475 ft., to a depth of 1,009 ft. 
_ CRIPPLE CREFK, COLO.—The tunnel. owned by the 
Squaw Mountain Tunnel & Mining Co., has been leased 
by R. M. Maloney, Lyman White and FE. J. Cooper. at 
$200,000. for 18 months. They are bound by the lease 
to run 600 ft. of tunnel during the first 12 months, be- 
sides other work on the veins already cut. A new plant 
and machinery will be put in. 

BAKER CITY, ORE.—A stamp mill is to be erected at 

the Maid of Frin mine. on Powder River, in the spring, 
according to reports. Col. Alexander may be addressed. 
SONORA, CAL.—It is stated that the owners of the 
Confidence mine intend to erect hoisting works, a 30- 
stamp mill and an electric plant. 
VIRGINIA, NEV.—It is said that plans and specifications 
have been prenared for the building of a new 30-stamp 
‘Mill near the Clifton tunnel. P. T. Farnsworth, Gen. Mgr. 
_SANDON, B. (.—The Reco Mining & Milling Co. has 
been incorporated with a capital stock of $1,009.000. and 
will at once erect a concentrator and tramway at the Reco 
mine. On Sept. 22 one of the ore sheds over the tunnel 
‘Was destroyed by fire; loss, $500. F. T. Kelly is interested 
‘in the company. 


4 MISCELLANEOUS CONTRACTS. 


_ BOILFRS.—Atlanta, Ga.—The Georgia Ice Co. is report- 
as about to purchase two new boilers. 

_ FIRE HOSE.—Niagara Falls, N. Y.—The fire and water 

committee has voted to advertise for bids for 2,000 ft. of 

fire hose. 

WHARF.—Boston, Mass.—Bids are asked bv the harbor 
and land commissioners. 65 Bowdoin St., until Oct. 14 for 
building a wharf at South Boston flats. 

FIRE ENGINE.—Whitesboro, N. Y.—At a public meet- 
ing last week it was voted to purchase a steam fire engine 
to cost about $3,400. Address Dr. W. W. Jones. 
RETAINING WALL.—Niagara Falls, N. Y.—The man- 
agement of the Gorge Road will build a retaining wall, 39 
50 ft.. facing the abutments of the new steel bridge. 
SMOKESTACK.—St. Paul, Minn.—Bids are asked until 
t. 9 for a smokestack set uv complete at the Centerville 
pumping station. John Caulfield, Secy. Water Comrs. 

HARBOR WORK.—Olvympia, Wash.—A local paper states 
hat Savage & Scofield have just been awarded a contract. 
ut about $11,000, for government work on the harbor at 
iverett, 

ROCK CRUSHER.—Lynchburg, Va.—This city will buy 
rock crusher and other machinery to be used in im- 
oving the streets and roads of the town. La Fayette P. 
des. Cy. Engr. : 
DREDGING PLANT.—Wilmington, N. C.—Bids are 
ed until Nov. 2 for furnishing a new or second-hand 
edzing plant, as stated in our advertising colums. Lt. 
1. D. P. Heap, U. S. Engrs. 

ANAL.—Boston, Mass.—The Maritime Canal Co., Which 
Oposes to build a canal across Cape Cod, has been au- 
lorized by the Massachusetts Railroad Commissioners and 
Harbor and Land Commissioners, sitting jointly. to issue 
rom “ped ie time the $6,000,000 of stock and $6,000,- 
0 of bonds. 


-village, as stated in our advertising columns. 


FILLING.—Brooklyn, N. Y.—Bids are asked until Oct. 
14 for filling in a portion of the wharf at the foot of 96th 
St. Engr., E. C. Swezey, Third Ave. and 39th St.; E. R. 
Kennedy, Pres. Shore Road Comn. 

DREDGING.—Sault Ste Marie, Mich.—The Lake Su- 
perior Power Co. received four bids last week for dredg- 
ing at the head of the proposed canal, all at the same 
price; work will be re-advertised. 


ROCK.—Portland, Ore.—Bids are asked until Oct. 29 for 
furnishing rock and placing same on the north jetty at 
the entrance to Coos Bay, Ore., as stated in our advertis- 
ing columns. Capt. W. L. Fisk, U. S. Engrs. 


GRADING.—New York, N. Y.—Bids are asked until Oct. 
12 for grading about 50 acres at Sandy Hook, N. J., the 
site of the new post of Fort Hancock. Address Capt. C. A. 
Devol, A. Q. M., Army Bldg.; Jas. M. Moore, A. Q. M. 
Gen., U. S. A. 

SURVEYS AND MAPS.—Sea Cliff, N. Y.—Bids are asked 
until Oct. 19 for surveying and furnishing maps of this 
Cc. S. Dun- 
ning and G. H. Brouwer, Committee, Room 28, 47 Broad- 
way, New York. 


TELEPHONE LINES.—Long-distance telephone lines 
are to be built between Columbia and Charleston, S. C., 
and from Charleston to Augusta, Ga., to Atlanta and other 
points. Dist. Supt. Easterling, of Atlanta, Ga., has the 
matter in charge. 

FLUME.—Cleveland, O.—Bids are asked until Oct. 15 for 
the reconstruction of the wooden flume in Walworth Run, 
from the westerly line of Scranton Ave. to a point 2h0 
ft. southerly of the Abbey St. viaduct; check, $200. D. E. 
Wright. Dir. Pub. Wks. 


DRAINAGE DITCH.—Omaha, Neb.—Bids are asked until 
Ost. 27 for constructing an external drainage ditch in the 
U. S. public building at Omaha, as stated in our adver- 
tising columns. Wm. M. Aiken, Supervising Architect, 
Washington, D. C. 


BELT-POWER ELEVATORS, ETC.—Washington, D. C. 
—Bids are asked until Oct. 13 for furnishing two belt- 
power elevators, 3 iron cupolas and 800 tons of coal for the 
Washington navy yard, as stated in our advertising col- 
umns. Edwin Stewart, Paymaster Gen., U. S. N. 

DRY DOCK AND MARINE RAILWAY.—Vancouver, B. 
C.—Press reports state that a marine railway and dry dock 
which will be able to handle all lumber ships and most 
steamers arriving at this port, will be constructed by Eng- 
lish capital. The site has been chosen near the sugar re- 
finery and the money has been raised. 


PARK AND RAILWAY.—The Stribbling Springs Park 
Co., of Augusta county, Va.. has been incorporated to 
subdivide 3,000 acres into building lots, construct ten 
miles of electric railway, modernize the hotel and build 
numerous cottages. Pres., E. D. Root, Winchester, Va.: 
Engr., C. E. Dickinson, Charlottesville, Va. 

BRICK CONDUIT.—Boston, Mass.—The following bids 
were received Sept. 24 for constructing a 15% x 17-ft. 
brick conduit for Stony Brook, section 5: Shea, Chapman 
& McCalla, New York city (all others Boston), $47,642: 
H. P. Nawn, $53,655; 


vision will be made for two marine railways, one of which 
will be capable of handling vessels of 500 tons, and draw- 
ing 11 ft. of water. The other will be for those of 200 
tons burden and 9 ft. draft. The new boiler and machine 
shop is 70100 ft. It will be equipped with the latest 
machinery and appliances. Nearby and connected with the 
machine shop will be a blacksmith shop. The establish- 
ment will also be provided with a large furnace shed for 
frame setting, plate setting and shop work and a building 
for the storage and display of plans. It will be some time 
before the plant is completed. 


CONTRACT PRICES. 


PUMPING STATION WORK.—New Bedford, Mass.—The 
following bids were received Oct. 1 for the building of 
foundations for the engine house, boiler house and chim- 
ney and coal shed at the new pumping station, Little 
Quittacas Pond, and for the laying of 400 ft. of intake 
into that pond, and for the masonry connection between 
Little and Great Quittacas, as advertised in Engineering 


News; Geo. 8S. Rice & Geo. E. Evans, Engrs., 95 Milk 
St., Boston; R. C. P. Coggeshall, Supt.: 
a od A 
z ae & 
Oy 7. Be 
ro Oa Ss Ye) 
Quantities. ox 1 Eq . a 
BR of Sh oe 
-& Be 2A Sa 
<3] <a MN be 
Earth excavation ....14,000 cu. yds. $0.75 $1.26 $0.65 $0.35 
Borrowed earth ....18,000 “ ‘ +35 50. ~—.30 80 
Rock excavation 100; Eee * 3.00 1.00 2.00 4.00 
Dredging ...... om AS b By as 40 1.50 1.00 
Masonry: 
Concrete! ......... es 6.00 4.90 4.50 5.50 
Concrete? .... ites 8.00 7.00 6.50 6.50 
Rubble stone! . te es 7.00 6.90 5.50 4.75 
Rubble stone? an a 9.00 8.50 6.00 5.75 
Rubble stone, dry.. 100 ‘* “ 3.50 3.40 2.50 3.00 
Brick, Am.cem. mor 725 “ ‘* 14.00 11.50 13.50 10.00 


16.00 13.40 15.50 12.50 
60.00 33.33 70.00 45.00 
40.00 22.00 47.50 30.00 


Brick, Port.cem.mor 280 ‘* ‘ 
Brick, white enmld BOL ae os 
Dimension stone... 150 ‘* “ 


Rip-rap in place.... 1,800 “ ‘ 2.00 1.80 2.00 2.50 
Hamrd dress’g, stone 2,500 sq. ft... .65 .60 .70 .75 
Piles driven, in place 4,500 lin. ft.. .50 .80 .25 .80 


Spruce sheet’g in ple 200M. ft... 45.00 20.00 35.00 30.00 
Spruce timb’r in pl’ce 35“ ... 30.00 24.00 30.00 30.00 
So. pine tmbr in ple 10 ‘* ... 50.00 38.00 40.00 40.00 
Lay’g 40-in. c. i. pipe 54 lin. ft.. 6.50 2.70 3.00 2.50 
£6 SO=In. wetis i SEs" ess 6.50 2.00 2.00 2.00 
sé a IAS bs 100) Fass 1.00, ¥.70:) “50, 1:00 
a Sin; ff) £0 464 G50 Ga 60 .29  .40 ~.50 
=! Geint Safe SS 1000. ofS ec: 00 (2% .380 «30 
Wooden fence . aso; QOL) nee ane 0.20) «35 + .30 
Hydrants to be set.. ravers s\aieia¥s 15.00 7.00 10.00 5.00 


1American cement mortar. 7?Portland cement mortar. 


PUMPING ENGINE.—Toledo, O.—The following bids 
were received Oct. 1 for furnishing a 15,000,000-gallon _ 


Bids for 15,000,000-gallon Pumping 


Diam. cylin- 


Bidder. Class i—ders,ins.—; 

of engine. h.p, -inti Lip. 

Geo. F. Blake Mfg. Co....:. Vert. Triple. 30 52 79 
Geo. F. Blake Mfg. Co. ..... Vert. Triple. 26 44 65 
Geo. F. Blake Mfg. Co. ..... Cross Comp. 38 ree 76 
Geo. F. Blake Mfg. Co. .....Cross Comp. 31 67 
FLOM y pM i (C0, «octets cry aieee sere V. Crs.-Com. 301% .. 61 
FROM Y MES COs vienssae, viniovers ossie na» Vert. Triple. 27 46% 69 
Holivyi Mie. Go. <<.525 cn ccc Vert. Triple. 27 46% 69 
Fraser & Chalmers ......... Single.? 20 22 49 
H. R.. Worthington «2.5 26... Vert. Comp. 30 in 60 
Manistee Iron Works ........Vert. Triple? 2% 40 61 
Manistee Iron Works ....... Vert. Triplet 35 55% 8) 


"Lbs. of water raised 1 ft. per 100 Ibs. of coal; evapora tion 10 Ibs. ) 
speed; includes foundation. “Includes foundation and removal of old pump. ‘Direct-connected. 


Engine, Toledo, O., Oct. 1, 1896. 


Steam 
No. Size L’gth Piston press- 
cylin- plung- stroke, speed ft. ure, 
ders. er,ins. ins. pr.min. Duty.* Ibs. Price. 
3 : 60 100 =135,000,000 125 $79,500 
3 24% 60 150. 135,000,000 125 69,100 
2 36% 60 100 . 125,000,000 2 75,500 
2 380 60 150 125,000,000 125 62,800 
2 26 60 200 = =115,000,000 125 
3 30 60 200 135,000,000 125 
3 30 60 200 135,000,000 125 
3 20 16 arene 135,000, 000 160 
4 (2) 32 60 140 =110,000,000 125 
3 (6) 22 96 200 135,000,000 Rae 
8 (38) 32 60 135,000,000 


*Seventy revolutions, 125,000,000 duty at half 


CANAL WORK.—Albany, N. Y.—The contract for re- 
pairing the steel dam across the Mohawk River at Cohoes, 
has been awarded to Curringham & Monty, of Sandy Hill, 
at $11.710.—The bids for rebuilding lock No. 9, Cham- 
plain Canal, between Mechanicsville and Stillwater, were 
as follows: 

Jno. Cunningham, Sandy Hill (accepted).......... $27,447 
Troy Public Works Co., Troy: N. Y......:$2..<..% 28,613 


Whalen & Higgens, Waverly, N. Y.............. 28,092 
Flood & Sherrill, Sandy Hill, N. Y............... 30.739 
Becxweth & Quackenbush, Greenbush, N. Y....... 80,773 
Hilt & Johnson, Greenbush, N. Y...............2- 37,578 


STONE DRY DOCK.—Norfolk, Va.—Rear-Admiral Geo. 
Brown, commandant at the navy yard, has sent to Wash- 
ington specifications for a new stone dry dock to be con- 
structed at the Norfolk yard. It will be 600 ft. long 
and 30 ft. deep over the sill, thus having sufficient ca- 
pacity to hold any vessel afloat. Local papers state that 
the new timber dry dock has been attacked by worms and 
although it is only seven years old, it will be worthless 
in less than six years more. An appropriation of $10,090 
will be used for sheathing the timbers of the dock with 
copper. The material from which the new stone dry dock 
will be constructed, should the work be authorized, will 
be the artificial stone manufactured at this yard. This 
composition is made of washed pebbles, cement and fine 
sand and is very durable. 


PIER WORK, ETC.—New York. N. Y.—Bids are asked 
by the department of docks until Oct. 13 for repairing and 
extending pier at West 131st St. and North River. The 
department of docks will construct four piers near Wash- 
ington Market, North River. from 676 to 726 ft. in length 
and 125 ft. in width, with 250 ft. of open water between 
them; water to be 35 ft. deep up to the bulkhead line: 
entire cost of improvement to be $8,000,000.——The 
North Side board of trade is agitating the question of hav- 
ing the Bronx Kills, which run between the Harlem 
River and Long Island Sound. converted into a channel 
350 ft. wide and 50 ft. deep. in accordance with a Gov- 
ernment survey made in 1881, and having the Bronx 
River widened and dredged’ to a navigable depth, as far 
as West Farms. If the Bronx River should be converted 
into a navigable waterway 100 ft. wide it is claimed it 
would be of inestimable value to the entire North Side, 
and would give new and valuable water front two miles 
long and penetrating well into the 24th ward. 

SHIP YARD.—Brooklyn, N. Y.—Owen P. McGowan and 
others, who recently bought the old Mumm’s shipyard, at 
the foot of 55th St., are said to intend to thoroughly 
equip it for the repair and building of steam and sailing 
craft of every description. The improvements involve the 
dredging out of the basin, new buildings and machinery. 
The basin will be dredged out to a depth’ of 20 ft. over 
an area 135 x 800 ft. This work will be begun soon. Pro- 


BRICK PAVING.—Albany, N. Y.—The following bids 
were received for paving Second St., from Ten Broeck 
to Knox St., with vitrified brick; all local bidders: 


Mul- Cal- LAD 

Quantities. R. H. derry lanam Dum- 

Strong! Bros.2 & Co.* ary.‘ 

Brick paving 8,890 sq. yds. $2.05 $2.04 $1.97 $1.97 

Pav’g relaid 100 ‘* ‘“ 45 20 25 .50 
Sidewalks: 

Vit. brick.30,000 sa. ft.. 07 .085 -10 .09 
4-ft. flag. ‘7,000' ** *° 13 -145 16 13 
Relayg wlks30,000 ‘ ‘ 04 .035 07 -035 
Straight curb,5,890 ft... ... .65 .84 95 50 
Cirelar curbs 260 fo zisas'< -65 84 -95 -50 
Curb reset.. OR. aah 10 ak 12 -20 
Alley basin. Bare setrcecncc, 70.00 75.00 80.00 25.00 
Days to complete work... 350 240 250 150 

POCAL Sy ctetd sinie ialaterscmieiars $27,170 $28,513 $30,370 $25,728 


1Catskill brick and New York cement; ?Mack brick and 
Hoffman cement; *Catskill brick and Hoffman cement; 
*Catskill or Canton brick and Hoffman cement. 


DREDGING.—Norfolk, Va.—The following bids were re- 
ceived by Capt. Thos. L. Casey, U. S. Engrs., Sept. 28 
for dredging the harbor at Norfolk, at its approaches, as 
advertised in Engineering News: 


' -~ 
ee 
. $8 
so] we —Time.— 
: pete ela wee 
Bidder. ey a 3% g 3 
5 arene joys Oss 
Ss Sas oA ga 
Ho @ao BA A 
Pe < A iS) 1S) 
Virginia Dredging Co.,Richmond$0.108 2,000 30 dys. 10 mos 
Elijah Brainard, New York.... .0995,50010 “ 10 « 
Sanford & Brooks, Baltimore.. .0994,00030 “ 410 « 


P. Sanford Ross, Jersey City... 
Morris & Cumings D’g Co.,N.Y. 
Chester T. Coler, Norfolk, Va.. 
Balt. Dredging Co., Baltimore. . 
Rittenhouse R.Moore,Mobile,Ala. .1093,00060 “ 10 * 
American Dredging Co., Phila.. .1024,00020 “ 10 “ 


REPAIRING ASPHALT PAVING.—Omaha, Neb.—Judge 
Powell has refused to grant an injunction restraining the 
city from contracting with John Grant for repairing as- 
phalt paved streets. The bids were received in June and 
the contract has since been awarded. It covers 40 paving 
districts, aggregating 200,000 sq. yds., and is for five 
years, the price to be paid being 98 cts. to $1.10 a sq. yd. 
for repairs actually made. 


:08%2°000 20 “ 10 “ 
-135 2,500 7 mos.12 ‘ 
10 3/000 10 dys. 10 “ 


NOTE i—The reader will observe that these last two pages of Construction News are numbered consecutively with the loose part of the Supplement. 
The leat mayzbe readily cut out and pasted thereto by those who keep the Supplement on file, 
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MACADAMIZING.—Council Bluffs, Ia.—The following 
bids were received Sept. 25 for macadamizing a roadway 
in Broadway, from 12th St. to the bridge, about five 
miles; class A for macadam composed entirely of lime- 
stone and class B for macadam composed of a bottom 
course of limestone and a top course of Sioux Falls 
granite; prices are per cubic yard: 


Bidder. Class A. 
Li Ws Pulpnas) Staats eee 
KF. H. Guanella............ 1.78% 
Jie Dis SAUSROR. Cea ea eer ears 1.97% 
E. Van Court & Co........ 1.89 
Eis, Al Wickham to), ccmisivioke 1.83% 
yo Bia Rey Cee rem ccoie rete 2.3714 


The lowest bids on stone alone, omitting grading, give 
the following totals: Class A, 16 ft. wide, $10,471; 18 ft. 
wide, $11,781; 20 ft., $13,089. Class B, 16 ft. wide, $12,- 
847; 18 ft. wide, $14,454; 20 ft., $15,059. Awarding of 
contract was postponed one week. Thos. Tostevin, Cy. 


Engr. 
METAL MARKET PRICES. 


FOUNDRY PIG IRON.—New York: $11 to $12. Pitts- 
burg: $10.75 to $11.50. Chicago: $10.50 to $11.50. 


LEAD.—New York: 2.7 to 2.8 cts. Chicago: 2.6 cts. St. 
Louis: 2.55 to 2.6 cts. 

BARB WIRE.—Pittsburg: $1.75 to $1.80 for galvan- 
ized and $1.55 and $1.65 for painted in carload and less 
than carload lots at mill. 


NAILS.—Pittsburg: $2.55 per keg for carload lots and 
$2.65 for less than carload lots of wire nails at mill, $2.30 
and $2.40 fcr cut nails at mill. Chicago: $2.70 and $2.80 
for wire nails, $2.45 and $2.55 for cut nails. New York: 
$2.70 and $2.80 for wire nails and $2.45 and $2.55 for cut 
nails. 


SCRAP.—Car wheels, $10.50 to $11.50; wrought turnings, 
$9 to $9.50; cast borings, $7 to $7.50, all delivered at pur- 
chasers’ works; hammered car axles, $15.50 to $16, deliv- 
ered at New York; wrouoght pipe and tube, $7.50 to $8, 
delivered at New York: No. 1 railway wrought, $11 to 
$12; cast machinery, $11 to $11.50 at mill. 


TRACK MATERIAL.—New York: angle bars, 1.2 to 
1.3 cts.; spikes, 1.6 to 1.65 cts.; track bolts, 1.85 to 1.95 
cts. with square and 1.95 to 2.05 cts. with hexagon nuts. 
Chicago: angle bars, 1.4 to 1.45 cts.; spikes, 1.7 to 1.75 
cts.; track bolts, $1.95 to 2 cts. with square, and 2.05 to 
2.1 cts. with hexagon nuts. 


RAILS.—New York: $28 at eastern mills and $28.75 at 
tidewater; old rails, $12.50 to $13.50 for iron, and $11 to 
$11.50 for steel; light rails, $29; girder rails, $28 up to 
7-in., and $30 for over T7-in. rails. Pittsburg: $28 for 
standard sections of 45 lbs. and over; old rails, $15 to $16 
for iron, and $12 to $128 for steel. Chicago: $29 to $381 
for standard sections, $28 for light sections; old rails, 
$12 for iron and $8.50 to $9 for steel. 


STRUCTURAL MATERIAL.—New York: beams, 1.7 to 
1.75 ects.; channels, 1.7 to 1.75 cts.; angles, 1.35 to 1.4 cts.; 
tees, 1.6 to 1.7 cts.; universal mill plates. 1.3 to 1.4 ets.; 
steel plates, 1.35 to 1.45 cts. for tank; 1.45 to 1.55 ects. for 
shell; 1.6 to 1.7 cts. for flange; 1.8 to 1.9 cts. for or- 
dinary firebox; 2.25 to 2.5 cts. -.for locomotive firebox. 
Pittsburg; beams, 1.55 to 1.75 cts.; channels, 1.55 to 1.75 
ets.; angles, 1.15 ets.; tees, 1.4 cts.; Z-bars, 1.3 to 1.35 
ets.; universal mill plates, 1.2 to 1.25 cts.; steel plates, 
1.15 to 1.2 cts.; for tank, 1.25 to 1.3 cts.. for. shell; 
1.35 to 1.4 cts. for flange; 2.5 cts. for ordinary firebox, 2.5 
to 3.5 cts. for locomotive firebox. Chicago: beams. 1.7 to 
1.8 cts.: channels, 1.7 to 1.8 cts.; angles, 1.3 to 1.35 cts.; 
tees, 1.55 to 1.6 cts.: universal plates, 1.85 to 1.4 cts.; 
steel plates. 1.35 to 1.4 cts. for tank; 1.55 to 1.6 cts. for 
flange; 2.15 to 2.25 cts. for ordinary firebox; 4 cts. for 
locomotive firebox. 


IRON AND STEEL.—According to the reports in the 
“Tron Age’”’ the outlook is encouraging for a good revival 
in business after the election shall have put affairs on a 
sound-money basis. There has been more activity in Bes- 
semer pig in the central west than there has been for 
some time, and in the Chicago district some large in- 
quiries are in the market. Under moderate transactions, 
relatively speaking, Bessemer pig has advanced to $11 
in the valleys as the asking price for delivery into next 
year. Steel bars are phenomenally low, only 1 ct. per lb. 
at Pittsburg. In Pig Iron for foundry purposes the feel- 
ing is better and more inquiries are coming forward, al- 
though the actual consumption is not believed to have 
been growing much of late. Makers, notably those of the 
south, are holding out for better prices, and $7 for No. 2 
Foundry at Birmingham is regarded as rock bottom. 

At Philadelphia, movements in the iron and steel trade 
have not been large during the past week. neither have 
prices appreciated, but there is a strong indication that 
things are surely shaping for a very decided improvement 
in the future. So far as actual transactions are concerned, 
however, there is no particular change from the earlier 
weeks of the month, and it is not unlikely that similar 
conditions will rule during October, as manufacturers 
will not accept ruling prices for long deliveries, and con- 
sumers will not pay an’ advance until the election of Mc- 
Kinley is an accomplished fact. 

At Pittsburg, the last week of September was the best 
for some time, as far as sales of pig iron and steel were 
concerned. The situation is steadily improving and Oc- 
tober is expected to show still further improvement. In the 
opinion of many people in the trade here. the country 
could hardly be in better condition for the revival in 
business which is expected to come with the defeat of 
free silver at the November election. Stocks are practically 
exhausted all over the country and railways are badly in 
need of material and will buy heavily as soon as they can 
realize on their securities. The extension of. electric 
lines in the next five years will be rapid and will require 
a large tonnage of iron and steel in various shapes. The 
fact that stocks are practically extinct is illustrated by 
the way in which buyers are trying to place orders at 
present prices, but for deliveries running through the first 
half of 1897. 

At Chicago inquiries are increasing, the demand is be- 
coming more general and confidence is growing on all 
sides, The railways are particularly prominent in mak- 
ing inquiries for prices, some desiring figures for a year’s 
supplies. The improved feeling appears to be based al- 
most entirely on the belief in McKinley’s election, and a 
great deal of business has been partly placed that is 
contingent on that event. At the same time there are 
some influences which are assisting in improving the gen- 
eral situation, one of which is the reduction in freight 
rates on grain to Eastern points. 


ee 


INDUSTRIAL NOTES. 


THE S. MORGAN SMITH TURBINE WORKS, York, 
Pa., has recently shipped two 33-in. water wheels to a 
town in Wisconsin. 

MILLER BROS. & CO., Pittsburg, Pa., are stated by the 
press to have the contract for the erection of a large 
Stee] plant at Mariopol, Southeastern Russia. 


Contract Work Should Always be Advertised in a Paper Read by Contractors. — 


Nearly Every Prominent Contractor and Manufacturer of Contractors’ Supplies in North America Reads Engineering N 


THE NILES TOOL WORKS, Hamilton, O., it is re- 
ported, will soon ship a number of planers and boring 
machines to Italy and Austria. 


THE HAMILTON MACHINE TOOL CO., Hamilton, O., 
has completed, it is said, another order for drill presses 
to be shipped to Stockholm, Sweden. 

B. W. PAYNE & SONS, Elmira, N. Y., boiler manu- 
facturers, have had their plant attached by the sheriff. 
The assets of the firm are stated to be $260,000. 


THE JAMES McKINNON PILE DRIVING & BRIDGE 
BUILDING CO., Providence, R. I., has been dissolved by 
mutual agreement. James McKinnon will continue the 
business under the firm name. 

THE BROOKLYN HEIGHTS RY. CO., Brooklyn, N. Y., 
has put into service 14 new cars from its own shops. 
These cars are fitted with electric buttons for the use of 
passengers in signaling to stop the car. 


THE MORGAN ENGINEERING CO., Alliance, O., is re- 
ported to have shipped last month 200 tons of machinery 
to Russia for the new locomotive works there. There were 
two steam hammers, a hydraulic crane and a hydraulic 
flanging press. 

-THE BRIGHTMAN FURNACE CoO., Cleveland, O., has 
sold to the Union Pacific Co., it is said, three large 
stokers. Contracts are now on hand from the Jewish 
Orphan Asylum, Cleveland Steam Fitting Co., both of 
Cleveland, and B. F. Goodrich Co., Akron, O 


THE LACONIA CAR CO., Laconia, N. H., may have a 
receiver appointed. The capital stock is $200,000; the plant 
is mortgaged for $150,000 and has outstanding debts of 
$250,000. The appointment of a receiver is asked so that 
work may continue on present contracts amounting to 
$380,000. 

THE GATES IRON WORKS, Chicago, IIll., is reported 
to have shipped two rock crushers, with a daily capacity 
of 200 tons each, to the Coolgardie gold fields of West 
Australia. The company has also an order for one of its 
largest. crushers, capacity two tons per minute, for the 
Basalt Actien Gesellschaft of Kolen, Germany. 


THE UNIVERSAL CONSTRUCTION CO., Chicago, IIl., 
has built a steel car for the Northern Pacific Ry., which 
has no wood in its construction. The platform is 
made of rolled steel. It weighs 25,860 lbs., and has a 
capacity of 80,000 lbs. It is 33 ft. long and standard 
height. The trucks are massive in construction and the 
journals are 4% x 8 ins. box bearing. 


MR. N. F. HUGO, of Duluth, Minn., has the contract 
for three miles of 42-in. steel force main for the Duluth 
water-works and is now getting the necessary machinery 
in place. Mr. Hugo intends to have a plant in operation 
soon for doing all kinds of structural work, including 
bridge work. The plates for the force main will be rolled 
by the Ironton Structural Steel Co., of Duluth. 


R. P. & J. H. STAATS, 29 Broadway, New York city, 
have the contract for the new ferry building for the 
Pennsylvania R. R. Co., to be erected at the foot of West 
23d St., New York city. The building is to be of steel, 
two stories in height. The same firm has the contract 
for the new pier and steel shed thereon for the North Ger- 
man Lloyd Steamship Co., to be built at the foot of 2d 
St., Hoboken, N. J. 


THE YOUNGSTOWN BRIDGE CO., of Youngstown, 
Ohio, is completing a two-span truss bridge for the Penn- 
sylvania Lines Northwest, over the Tuscarawas River. 
It has contracts for several other bridges for the same 
company; three girder spans for shipment to Russia; fur- 
nace building for the new plant of the Punxsutawney (Pa.) 
Iron Co.; and among other structural work, several build- 
ings for mining plants in Arizona. Work is also under way 
on a seven-span bridge for Lewiston, Me.. consisting of 
85-ft. plate girders, carrying granite pavement. 

WM. SKINNER & SONS, Baltimore, Md., are said to 
have a contract from the Baltmore & Ohio R. R., for ten 
large freight lighters, for use in New York harbor. Five 
are covered and the remainder are open freight lighters, 
equipped with heavy masts and hoisting gear. The latter 
are for ordinary heavy freight, while the covered lighters 
are intended principally for moving frozen meats. All 
the lighters are 80 ft. long, 28 ft. wide and 8 ft. deep. 
The entire lot is to be finished and delivered by the first 
of next year and will cost in the aggregate between $40,- 
000 and $50,000. ; 

THE WEST SUPERIOR IRON & STEEL CO., West Su- 
perior, Wis., it is said, may be reorganized. It is pro- 
posed that the bondholders and creditors shall combine 
and take possession and operate the plant. The principal 
obstruction to this is the position of the Land & River 
Improvement Co., one of the largest stockholders and cred- 
itors. The indebtedness of the West Superior Iron & Steel 
Co. is between $3,000.000 and $4,000,000, of which nearly 
$1,400,000 is represented by bonds. Mr. John D. Rocke- 
feller is a large bondholder, and is working for a reorgan- 
ization. 

THE JACKSON FILTER CO., 312 North 4th St., St. 
Louis, Mo., Mr. Powell Jackson, Pres., informs us that 
it has keen awarded the contract for putting in a 500,000- 
gallon filter for the Sullivan, Ind., water-works, and a 
200,000-gallon filter for the Rex Mill Co., Kansas City, 
Mo,; a 200,000-gallon filter for the St. Charles Hotel, New 
Orleans, and two 100,000-gallon filters for the Boston 
Club of New Orleans. Among the plants recently in- 
stalled by this company are: The 800,000-gallon filters for 
the Cameron, Tex., water-works; a 200,000-gallon filter 
for the Century Bldg., St. Louis; a 100,000-gallon filter 
for the Chemical Bank Bldg., St. Louis; a 300,000-gallon 
filter for the Hast St. Louis (Ill.) Ice & Cold Storage 
Co.; a 300.000-gallon filter in the Planter’s Hotel, St. 
Louis; a 150,000-gallon filter for Anthony & Kuhn Brew- 
ing Co., and many filters of smaller capacities. 


NEW COMPANIES.—Falls City Chain Works, Louis- 
ville, Ky.; $10,000; E. M. Hubbert, Jacob Block and New-~ 
ton Seibert. 

Southern Electric Co., Baltimore, Md.; James F. Mor- 
rison, Paul Winsor, John S. Boyd. 

Faurot Steam Boiler Mfg. Co.. Denver, Colo.; $150,000, 
Joseph H. Smith, C. B. Ayres, Charles S. Faurot. 

Phillipstown Crushing Co., Cold Spring, N. Y.; to deal 
in road machinery and to contract for crushing stone and 
constructing and repairing roads; $2,500; Henry Metcalfe, 
and Richard Giles, of Cold Spring; John M. Touchey and 
William Church Osborne, of Garrison, N. Y. 

Pacific Coast Water Grate Bar Co., San Francisco, Cal.; 
$100,000, commencing with $75,080; W. N. Faris, S. R. 
Jacobs, L. P. Bolander. 

Cc. GC. Bradley & Son., Syracuse, N. Y.; to conduct a 
general manufacturing business in wood and iron and 
hardware specialties; $25,000; Christopher C. Bradley, 
Christopher C. Bradley, Jr., and Cora M. Bradley, all of 
Syracuse. 
oe Boiler & Engine Works, Lansing, Mich.; $100,- 


Greenville Tube Co., Greenville, Pa.; to manufacture 
iron and steel; $1,000; F. W. Ensworth, G. B. Chase, 
Carl Buck, Levi Morrison and H. N. Shrom. 

State Line Natural Gas Co., Point Marion, Pa.; J. M. 
Cooper, W. F. Johnson and T. J. Lockwood. 


Forciped Co., New York city; to maufacture bicycJes 
and a patented appliance for same; $500,000, commencing 
with $25; W. E. Prall, Chas. T. Hunt, Fernando Baltes,’ 
New York city. : 

Hamilton Pressed Brick Co.. Scranton, Pa.; $100,000, 
OnE enOIES, with $10,000; Treas., C. O. Sutton, Scran- 
ton, Pa. f 

George B. Inman Contract Co., New York city; to con- 
struct water-works, gas and electric light works, electric 
railways, etc.; $10,000; George B. Inman, Edwin L. Hunt, 
New York city, and George #rohl, of Brooklyn, N. Y. 

Ajax Electric Co., Brooklyn, N. Y.; to manufacture 
studs and: electric appliances; $50,000; T. C. R. Horsfield, 
Arthur S. Willdig and W. D. Spelman, of Brooklyn. 

Air Pressure Cylinder Co., New York city; to manu- 
facture material and appliances for the transmission or 
use of gas, air, or other substances at high pressure; 
$1,000,000; Charles E. Warren, Norton, Conn.; Henry A. 
Robinson, Yonkers, N. Y.; John T. Little, Jr., Henry L. 
Stimson, New York city. 

Eagle Mfg. Co., Kansas City, Mo.; $100,000, commenc- 


‘ing with $50,000; Hiram F. Devol, George H. Devol, Sam- 


uel B. Stockley. : 

Edwards Car Coupler Co., Troy, N. Y.; $500,000; Rich- 
ard J. Edwards, Galena, Ill.; Charles E. Lewis, Philadel- 
phia; Charles H. Wallow and John A. MacDonald, Troy. 

Northern New York Oil, Gas & Mining Co., Chicago; 
$50,000; Victor Barothy, Herman Will, John Berry and 
William P. Byrne. 

Otway Stone Co., Otway, O.; $50,000. 

Standard Telephone Mfg. Co., Philadelphia, Pa.; to 
manufacture telephones and electrical supplies; $500,000, 
commencing with $100; Chas. K. Yungman, Geo. F. 
Payne, Chas. G. Wetter, all of Philadelphia. 

Mineola Town Co., Los Angeles, Cal.; to deal in real 
estate, construct water-works, etc.; $100,000, com- 
mencing with $100; F. R. Strong, James M. Wilde, M. 
E,. Hammond, all of Los Angeles. 

Bellaire, Benwood & Wheeling Ferry Co., Wheeling, W. 
Va.; to operate a ferry between Bellaire, O., and Benwood, 
W. Va.; $100,000; Jas. H. Reed, Jacob Friday, W. C. 
Jutte, all of Pittsburg, Pa. 

Solar Oil Co., Columbus, O.; $25,000, commencing with 
$300; H. W. Webb, S. V. Point, H. L. Gilbert, all of 
Columbus, O. 

New Jersey & Delaware Leffler Ry. Co., Philadelphia, 
Pa.; Indiana Leffler Ry. Co., Indianapolis, Ind.; Illinois 
Leffler Ry. Co., Chicago, Ill.; to deal in mines and timber 
lands, build railways and canals; each with a capital stock 
of $5,000,000, commencing in each case with $100; John 
B. Muchmore, Shelbyville, Ind.; H. W. Lester, Chicago, 
Ill.; C. E. Payen, Chicago, Ill. 

British Canadian Gold Field Exploration, Development 
& Investment Co., Spokane, Wash.; $2,500,000; W. H. 
WAEPTSS®, W. L. Stuart, C. B. Murroy, all of Toronto, 

nt. 

Hoffman Foreign Machine Co., New York city; to manu- 
facture and deal in machinery; $300,000, commencing with 
$500; R. L. Shainwald, Chas. Fishel, Adolph Liebes, all 
of New York city. 

Imperial Electric Co., Westfield, N. J.; to manufacture 
electrical machinery and specialties; $60,000, commencing 
with $1,000; W. B. Elliot, J. W. Eskholme, Westfield, 
N. J.; H. J. Linder, Brooklyn, N. Y. 

Alcatraz Co., San Francisco, Cal.; to manufacture oils, 
asphalts, gas, ete., and to conduct a general contracting 
business; $5,000,000, commencing with $50; Chas. E. — 
Green, C. E. Foerster, A. F. Morrison. 

Central Steamboat Co., Providence, R. I.; to build and ~ 
operate steamboats; $1,000,000, commencing with $10,000; 
Robert Coit, J. N. Harris, Augustus Brandegree, New 
London, Conn. 

Electric Gas Light, Heat & Power Co., Pittsburg, Pa.; 
to manufacture gas and electricity and to deal in engines 
and electric apparatus; John McGarvey, 72 Paccart St., 
Allegheny, Pa.; G. D. Williams and Ralph Theophilus. 

Lincoln Fuel Gas Co., Pittsburg, Pa.; $1,000; Treas., 
Jeremiah Miller, Pittsburg, Pa. f 

Warren Granite Co., Bucksport, O.; to manufacture 
granite; $20,000, commencing with $11,000; Ed. L. War- 
ren and A. I. Warren. 

Wiard Foundry Co., of Brooklyn, N. Y.; $10,000; Mat- | 
thew Wiard, William N. Calder, of New York city, and 
William J. Berrell, of Bayonne, N. J. : 

Automatic Switch Lock Co., Charlestown, W. Va.; $50,- 
000, commencing with $50; Harry M. Stevenson, Chas. 
L. Spencer, Frederic F. Culver, all of New York city. 

Forest City Mfg. Co., Cleveland, O., to manufacture 
nails, nail machinery, iron and steel; $25,000; Charles S. 
Bently, N. C. Brooks, and L. B. Bears. 5 

American Patent Diamond Dop Co., New York city; to — 
manufacture diamond dops and other diamond cutting — 
and polishing articles; $5,000; E. Loesser, Leon Dreyfus, 
Ernest Loesser, of New York city. 

Rogers Mfg. Co., Kansas City, Kan.; $50,000; John, 
George S. and Samuel H. Rogers and O. T. Stephenson, 
all of Kansas City, Kan. 

Commercial Construction Co., New York city, to con- | 
struct electric railways, electric light plants and sub- 
ways, and deal in electrical suppiles; $10,000; George 
Hilliard, George M. Still, New York city; Archibald J. — 
Martin, Brooklyn. 

Monarch Duplex Engine Co., Tucson, Ariz.; $1,000,000; 
D. D Hobbs, J. T. Hobbs and W. G. Meade. 

Little Giant Fire Extinguisher Co., New York city; 
to manufacture fire extinguishers; $500,000; Edgar H. 
Ellis, C. H. Bellows, of Brooklyn; Jay W. Watkins, C. H. 
Peno, of New York city. 

Clinton Hills Powder Co., Cooperstown, N. Y.; $10,000; 
George S. Brooks, George M. Jarvis and E. V. Adams, 
all of Cooperstown. = 


Lincoln Fuel Gas Co., Harrisburg, Pa.; to operate in- 


McKeesport, Elizabeth, West Elizabeth and other towns — 
in Allegheny county; $1,000; Jeremiah Miller, John M. 
Boyd, Frank J. Paulson, all of Pittsburg. } 

Los Alamitos Sugar Co., Los Angeles, Cal.; to erect 
and operate a sugar factory; $1,000,000, commencing 
with $400,000; William A. Clark and Will A. Clark, Jr. 
of Butte, Mont., and J. Rose Clark, of Los Angeles. 


a 


DESIRABLE ITEMS. % 


Much of the very best information published in 
our Construction News columns comes to us from 
subscribers who send items in reference to work 
with which they are connected or in Which they are_ 
interested. Such reliable items are not only greatly 
desired by us but frequently result in much good 
to the sender by bringing his name and his work 
to public attention. If you are not already doing 
so we ask you, hereafter, to send us the earliest 
possible information of work that comes under 
your notice, ie. 


.s 
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INDUSTRIAL NOTES 


PERSONALS. 


Mr. Edward McGovern, railway contractor, of Lancaster, 
Pa., died Oct. 1. 

M. Victor de Lesseps, son of the late Count de Lesseps, 
died in Paris, France, Oct. 6. 

Mr. James T. Goodwin, Superintendent of the Virginia 
Jron Works, Norfolk, Va., died Oct. 

Mr. W. H. Ferguson, Superintendent of the Dayton Coal 
& Iron Co., of Dayton, Tenn., has resigned. 

Capt. W. E. Nason, Superintendent of the Franklin 
Water-Works, Franklin, O., died Oct. 10. 

Mr. James Wood, proprietor of the Duquesne Tin Plate 
Works, Pittsburg, Pa., died Oct. 2, aged 35. 

Mr. Chas. R. Kelsey, Manager of the Sweetwater Coal 
Mining Co., of Hopkins, Wyo., resigned recently. 

Mr. Thomas B. Packer, of the firm of Hubbard & Packer, 
mechanical engineers, of Pittsburg, Pa., died Oct, 5. 

Mr. H. McIntire, formerly Roadmaster of the Des Moines 
& Fort Dodge R. R., at Grand Junction, [a., died Sept. 29. 

Mr. Chas. P. Russell has been appointed General Super- 
intendent of the North Adams (Mass.) Gas & Electric 
Light Co. 

Mr. Charles H. Russell, City Engineer of Providence, R. 
I., was married Oct. 7 to Miss Florence Russell, of Lock- 
port, N. Y. 

Mr. W. A. Wolford, Master Mechanic of the Cleveland, 
Cincinnati, Chicago & St. Louis Ry., at the Wabash shops, 
has resigned. 

Mr. Joachim B. Mathisen, of the firm of Howard & 
Mathisen, architects, San Francisco, Cal., committed sui- 
cide Sept. 26. 

Mr. E. W. Knapp, Master Mechanic of the Mexican Na- 
tional R. R., at Acambaro, Mex., has been transferred to 
the City of Mexico. 

Mr. Henry Breed, of Lynn, Mass., died Sept. 27, aged 67. 
He was the first Superintendent of the Boston, Revere 
Beach & Lynn R. R. : 

Mr. Henry Holmes, for several years Master Mechanic 
of the Wabash, St. Louis & Pacific R. R., died at East 
Buffalo, N. Y., Sept. 20. 

Lieut.-Com. William Wilberforce Gillpatrick, U. S. Navy, 
Light-house Inspector of the Fourteenth District, at Cin- 
cinnati, O., died last week. 

Mr. Bernard F. O’Connor has been elected President, 
and Mr. James M.- Fish, Secretary, of the Underground 
R. R. Co., of New York city. 

Mr. E. D. Stegall has been appointed Master Mechanic of 
the Mexican National R. R., at Acambaro, Mex., to suc- 
ceed Mr. E. W. Knapp, transferred. 

Mr. D. R. Murphy has been appointed Division Super- 
intendent of the Duluth, Mississippi River & Northern Ry., 
with headquarters at Hibbing, Minn. 

Mr. Adam Harkness has been appointed Division Su- 
perintendent of the Pennsylvania Coal Co., at Dunmore, 
Pa., to succeed Mr. Anthony Horan, deceased. 

Mr. W. H. Brehm has been appointed Master Mechanic 
of the Missouri, Kansas & Texas Ry., with headquarters 
at Parsons, Kan., to succeed Mr. C. T. McElvany. 

Mr. John L. Wigton has been appointed Master Car 
Builder of the Missouri, Kansas & Texas Ry., with head- 
quarters at Sedalia, Mo., to succeed Mr. J. Doyle. 

Mr. H. Walter Webb, Third Vice-President of the New 
York Central & Hudson River R. R., has been appointed 
Receiver of the Ogdensburg & Lake Champlain R. R. Co. 

Mr. Edwin Hawley, Vice-President of the Minneapolis & 
St. Louis R. R., has been elected President of the same, to 
succeed Mr. W. L. Bull, resigned, as noted in our last 
issue. 

Mr. R. Fitzsimmons, Acting Master Mechanic of the 
Mexican National R. R., at the City of Mexico, has been 
appointed Foreman of Engines, with headquarters at Sal- 
tillo, Mex. 

Mr. Paul Minnis, formerly Gene: 1l Manager of the Home 
Telephone Co., Mobile, Ala., has accepted the position of 
electrical engineer with the Best Telephone Mfg. Co., Bal- 
timore, Md. 

Mr. H. U. Wallace has been appointed Roadmaster of the 
First Division of the Illinois Central R. R., with head- 
quarters at Chicago, Hl., to succeed Mr. A. Philbrick, 
transferred. 


Mr. Charles O. Jolly, Superintendent of the Toronto 
branch of the Ontario Rolling Mill Co., has been made 
Superintendent of the New Haven Rolling Mill Co., New 
Haven, Conn. 


Mr. H. F. J. Porter, of Chicago, Ill., delivered a lecture 
on ‘‘Hollow Steel Forgings,’”’ illustrated by stereoptican 
views, before the students of Purdue University, Lafayette, 
Ind., Sept. 28. 

Mr. T. F. Grover, Superintendent of the Milwaukee & 
Wuwatosa Electric Co., has been appointed General Man- 
ager of the Fond du Lac Electric Light & Power Co., of 
Fond du Lac, Wis. 


Mr. A. Philbrick, Roadmaster of the First Road Division 
of the Illinois Central R. R., at Chicago, Ill., has been 
transferred in the same capacity to the Thirteenth Divi- 
sion, with office at Memphis, Tenn. 


Mr. Stewart Rapalje, of Northport, N. Y., died Oct. 8, 
aged 54. He was the author of a ‘“‘Digest on Railroads and 
Corporation Decisions,’’ and was at one time the editor of 
“The Railway and Corporation Law Journal.” 


Mr. S. S. Babbitt,- mechanical engineer, formerly with 
the Shoenberger Steel Co., has accepted a position as 
representative, in Pittsburg, Pa., of Wm. Todd & Co. 
and Wm, B. Pollock & Co., of Youngstown, Pa. 


Mr. George Senft, General Superintendent of the Ligonier 
Valley R. R., was shot and seriously injured in a conflict 
which occurred Sept. 29, at Ligonier, Pa., between two 
parties of laborers over a disputed piece of property. 


Mr. A. T. Sabin, Engineer of Maintenance of Way of 
the Chesapeake, Ohio & Southwestern R. R., has been ap- 
pointed Roadmaster of the Tenth Road Division of the 
Illinois Central R. R., his headquarters remaining at 
Louisville, Ky. 

Mr. Lawrence Fisher Frazee, Superintendent of the Ber- 
gen Point & Port Richmond Ferry Co., died Oct. 10, aged 
83. He was interested in the old Camden & Amboy R. R., 
and was active for many years in various branches of the 
Pennsylvania R. R. 


Mr. F. W. Brazier, General Foreman of the car shops of 
the Illinois Central R. R., at Burnside, Ill., has been ap- 
pointed Assistant Superintendent of Macninery of that road 
and of the Yazoo & Mississippi Valley R. R., with head- 
quarters at Chicago, Ill. 


Prof. William Kendrick Hatt has returned to Purdue 
University, Lafayette, Ind., to take charge of the work in 
Applied Mechanics in the Department of Mechanical En- 
gineering, having been pursuing for tne past year a course 
of studies at Cornell University, Ithaca, N. Y. 


Mr. Edwin Mitchell, Assoc. M. Am. Soc. C. E., has 
opened an office at 5 East Lexington St., Baltimore, Md., 
as a civil and sanitary engineer. He is a graduate of 
Union University, Schenectady, N. Y., and has been en- 
gaged in municipal and railway engineering for the past 
11 years. 

Col. Augustus Boyd, retired iron manufacturer, of Phil- 
adelphia, Pa., died Oct. 5, aged 70. At the age of 21 he 
became the Manager of the Elizabeth Iron Furnace in 
Lancaster county. Pa. After the war, in which he served 
creditably, he engaged in the manufacture of iron at 
Coatesville, Pa. 


Mr. Lewis Kingman, Chief Engineer of the Mexican Cen- 
tral Ry,. with headquarters in the City of Mexico, has been 
engaged by the management of the Atchison, Topeka & 
Santa- Fe Ry. Co. to inspect the entire Santa Fe system 
and report an estimate of what it would cost to reproduce 
the several lines. 

Mr. Geo. H. Sturtevant, Jr., and Mr. F. H. Todd, have 
formed a partnership under the firm name of Sturtevant 
& Todd, with offices at 506 Association Building, Chicago. 
They will make a specialty of municipal and railroad 
engineering, a field in which both have practised for 
several years past. 


Prof. C. P. Matthews has been called to the chair of 
Associate Professor of Electrical Engineering, Purdue 
University, Lafayette, Ind., and Prof. Winder F. Golds- 
borough, Associate Professor of Electrical Engineering, 
succeeds Prof. Harold Babbitt Smith, Professor of Elec- 
trical Engineering, resigned. 


Mr. C. F. W. Felt, formerly Resident Engineer of the 
Gulf, Colorado & Santa Fe Ry., was appointed Sept. 1 
Chief Engineer in charge of the maintenance of tracks, 
buildings and bridges and water service and all construc- 
tion work, with headquarters at Galveston, Tex., as was 
noted in part in our issue of Sept. 3. 


Mr. P. J. McWeeney, of Herkimer county, New York, has 
been appointed Deputy Superintendent of Public Works of 
the N. Y. State Department of Public Works, and will per- 
form the duties of Superintendent Aldridge in his absence, 
except those as a member of the State Canal Board and 
of the Capitol Construction Commissivnu. 


Mr. John W. Hill, M. Am. Soc. C. E., consulting engi- 
neer, of Cincinnati, O, and Mr. Geo. H. Benzenberg, M. 
Am. Soe. C. E., City Engineer and President of the Board 
of Public Works, of Milwaukee, Wis., have been selected 
by Mayor Swift, of Chicago, Ill., as two of the three ex- 
perts authorized by the’special council committee to inves- 
tigate the matter of building intercepting sewers. 


Mr. Ira Judson Coe, civil engineer, was married Oct. 
14, to Miss Harriet Whiteman Halloway, daughter of 
the Rev. William W. Halloway, D. D., of Dover, N. J. 
Mr. Andrew H. Green, Jr., Manager of the Solvay Process 
Works, Detroit, Mich., was the best man, and Messrs. 
Daniel B. Clark, of the Metropolitan Water-Works, Bos- 


“ Western Carolina Ry., 


ton, Mass., and Robert H. Jacobs, civil engineer, of the 
New York Water-Works, were the ushers. All three 
were classmates of Mr. Coe, at Cornell University. 


Mr. H. Collbran, President and General Manager of the 
Midland Terminal Ry., with office at Denver, Colo., has 
left for a six months’ trip to Corea, Asia, in the further 
investigation of certain mining and railway concessions ob- 
tained by him and others from the government of that 
country, Mr. W. T. Carley, a railway engineer of consid- 
erable experience in the south, and two mining engineers 
accompanying him. Mr. W. K. Gillett, Vice-President and 
Treasurer, will assume the entire management of the 
road during the absence of Mr. Collbran. 


Mr. J. B. Cleveland, Receiver for the Port Royal & 
Western Carolina Ry., with headquarters at Spartanburg, 
S. C., has been elected President of the Charleston & 
which is a consolidation of the 
former named road with the Port Royal & Augusta Ry. 
Mr. A. W. Anderson, Superintendent of the Port Royal & 
Western Carolina Ry., with offices in Augusta, Ga., will 
retain that office under the new organization. Mr. A. H. 
Porter, recently Superintendent of the Central of Georgia 
Ry., has been appointed Roadmaster of the Charleston & 
Western Carolina Ry. 


Mr. Robert Neilson, M. Am. Soc. C. E., General Super- 
intendent of the Northern Central and the Philadelphia 
& Erie Division, Pennsylvania R. R., died, in Williams- 
port, Pa., Oct. 12, aged 59 years. Mr. Neilson was born 
in Ontario, Canada, Aug. 19, 1837. He graduated from 
the Renssalaer Polytechnic Institute in 1861 and entered 
the service of the Philadelphia & Erie Railway as rodman. 
He has been connected with the Pennsylvania R. R. and 
its branches ever since. In January, 1882, he was ap- 
pointed to the position held at the time of his death. 
He became a member of the American Society of Civil 
Engineers on Feb. 17, 1869. 


Mr. Alfred F. Noyes, M. Am. Soc. C. E., of the firm 
of Noyes & Hazen, of Boston, died suddenly of heart 
failure on Oct. 12, at the age of 45. He was City Engineer 
of Newton, Mass., for the 15 years ending in the middle 
or latter part of 1893, when he resigned to accept the 
position of Assistant Chief Engineer of the Massachusetts 
State Board of Health. In 1895 he was appointed a mem- 
ber of the Metropolitan Sewerage Commission, which has 
charge of the construction of a great system of trunk 
sewers for Boston and vicinity. Mr. Noyes had been 
President of both the Boston Society of Civil Engineers 
and the New England Water-Works Association. 


Major Wm. H. McClintock, Manager of the Alabama Car 
Service Association, died at Birmingham, Ala., Oct. 2. 
He was born Dec. 13, 1844, at Edgefield Court House, 8. 
C., and entered the railway service Jan. 1, 1881, being 
from that time until '82 Assistant Engineer on the Louis- 
ville & Nashville R. R: During the following year he was 
Superintendent of the Road Department, and from Jan, 1, 
1888, to April 15, 1886, Assistant Engineer of the Southern 
divisions of the same road, from Decatur to New Orleans. 
On the latter date he became Resident KMugineer of the 
Atlanta & West Point R. R. and the Western Ry. of Ala- 
bama, and held this office until April 1, 1887, when he’ was 
appointed Superintendent of the Columbus & Western and 


the Savannah & Western Divisions of the Central of 
Georgia Ry. At the end of 188) he was appointed Superin- 
tendent of Roadway of the Louisville, New Orleans «& 
Texas R. R., and General Superinuendent ot the New 
Orleans & Northwestern Ry. in Sept., 1800. In Feb,, 1891, 


he was appointed to the office he held at the time of his 
death. 

Col. Levi K. Fuller, M. Am. Soc. M. E., ex-Governor of 
Vermont, died at his home in Brattleboro, Vt., Oct. 10. 
He was born in Westmoreland, N. H., Feb. 24, 1841. 
When 16 years of age the Windham’ County Agricultural 
Society awarded him a prize for a steam engine improve- 
ment. He subsequently went to Boston, where he took a 
course of scientific study. In 1860 he entered the Estey 
Organ Works, of Brattleboro, as a machinist and he was 
gradually promoted until he became Vice-President of the 
company, which position he has held for 20 years. In 
1873 he was tendered the appointment of commissioner to 
the Vienna Exposition by President Grant, but declined 
the honor, owing to pressure of private business. He was 
an active member of the American Association for the Ad- 
vancement of Science and of the American Society of Me- 
chanical Engineers. Mr. Fuller is said to have been 
granted over 100 patents upon his inventions, chiefly upon 
machinery for the manufacture of musical instruments. 
He was interested in astronomy and had an observatory 
attached to his residence with a fine equatorial telescope. 
He held many town offices and in 1880 was elected to the 
state senate. In 1886 he was elected Lieutenant-Gov- 
ernor, and in 1892 was chosen Governor. 


William Harrison Grant, M. Am. Soc. C. E., died at 
his home in Sing Sing, on Oct. 10. Mr. Grant was born 
at Neversirk, Sullivan County, N. Y., on May 15, 1815, 
and he was educated at the New Paltz Academy, where 
he studied surveying. After some experience on the New 
York & Erie Railway, he continued his mathematical 
studies at Ithaca Academy. He then appointed 
assistant engineer on the enlargement of the Erie Canal, 
under the late William J. McAlpine and remained in that 
service about nine years, though for two winters he was 
a deputy clerk in the New York legislature and for a time 
assistant to Adjutant-General Niven. Laterhe wasan assist~- 
ant engineer on the Hudson River Railway survey, under 
Chief Engineer John B. Jervis; but before this road was 
completed he was made Chief Engineer of the Cleveland 
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Zanesville & Cincinnati Railway, of which he constructed 
GO miles. He then surveyed a railway from Georgetown 
to Hagerstown, Md., on a route afterwards occupied in 
part by the Baltimore & Ohio Railway. Returning to 
New York, he was appointed Superintending Engineer of 
Central, Park and was cornected with that work until 
its completion. Mr. Grant was later made Ciyil and Topo- 
graphical Engineer of the Department of Public Works, 
with the Annexel District under his charge, and he 
was also constructing engineer of the same department: at 
a later period. In 1876 he formed a partnership with 
Donald G. Mitchell, as landscape architect. In 1878 he 
was employed upon the improvement of rivers and har- 
bors in Maryland and Virginia and his last public posi- 
* tion was that of Superintendent of the new U. S. Naval 
Observatory. He resigned all work in 1893 and took up 
his residence in Sing Sing. In addition to the profes- 
sional work not=d he was connected with the Ontario & 
Western and the West Shore railways and designed and 
constructed the Yonkers water supply. A widow 
children survive him. 


partly 
and three 

Prince Michael Hilkoff, Imperial Minister of Ways of 
Communication of Russia, and the master spirit in the 
construction of the Trans-Siberian railway, was one time 
a resident of the United States, and is familiar with our 
methods of constructing and operating railways. As an- 
nounced in our issue of Sept. 17, this high official is 
now making an extended tour through this country for 
the purpose of further studying the latest American 
practice in railway engineering. A correspondent of the 
San Francisco ‘“‘Chronicle,’’ presumably a member of the 
World’s Transportation Commission of the Field Colum- 
bian Museum, gives a detailed sketch of the career of 
Prince Hilkoff, and from this the following abstract is 
made: Prince Michael Hilkoff traces his descent from a 
princely Tartar house of six centuries ago. At the age of 
46 he was an officer in the Imperial Guards and served 
during the Crimean War. In 1857 he first visited the 
United States, bearing letters from the Emperor Alexan- 
der II., to President Buchanan, and he travelled very ex- 
tensively over the country, extending his journey as far as 
the Rocky Mountains. After spending another year in 
travel and study in Europe, he entered the service of the 
Foreign Office at St. Petersburgh at the age of 23. But 
the ukase of Alexander II. abolishing serfdom throughout 
Russia, reduced the head of the house of Hilkoff to com- 
parative poverty, and later family dissension led to the 
son Michael leaving home to seek his own fortune. He 
sailed for the United States, and arriving in Philadelphia 
he obtained work in the machine shops of a Mr. Wain- 
wright at a dollar per day, working under the assumed 
name of John Magill. In the service of Mr. Wainwright 
he went to the Argentine Republic and was for some time 
engaged in railway construction, and also obtained his 
first practical knowledge of locomotive engineering. He 
was finally called back to Russia by his father, 
his way home he spent some months in the erecting shops 
of a locomotive builder at Birkenhead, England. After 
some effort and numerous disappointments he obtained 
the position of superintendent of locomotives and railway 
carriages at Moscow, and remained there until about 
1879. In 1880 General Annenkoff commenced his famous 
railway movement into Central Asia, and he secured the 
services of his old friend and schoolmate, Prince Michael 
Hilkoff, as chief of the mechanical division of this work. 
He later became Chief Director of the Trans-Caspian rail- 
ways and Minister of Public Works of Bulgaria. In 1885 
arose the emergency for speedily pushing the Trans-Cas- 
pian railway to the Amu Daria, and General Annenkoff 
again called Michael Hilkoff to his aid. These two men 
built nearly 500 miles of railway between June 1, 1885, 
and Dec. 4, 1886. After serving 8 years in Central Asia 
and the Trans-Caspian region, Prince Hilkoff was made 
the director of several lines in European Russia, and in 
1894 he was promoted to the position he now holds. 


ENGINEERING SOCIETIES. 


COMING TECHNICAL MEETINGS. 


ENGINEERS’ CLUB OF COLUMBUS. 
Oct. 17. Secy., M. S. Hopkins, Columbus, O. 
ENGINEERS CLUB OF PHILADELPHIA. 
Oct. 17. ‘‘Electricity in Gold Milling,’ by H. M. 
Chance. Secy., L. F. Rondinella, 1122 Girard St. 
ENGINE HRS’ CLUB OF MINNEAPOLIS. 
Oct. 19. Secy., Elbert Nexsen, 1620 S. BE. 4th St., 
apolis, Minn. 

ASSOCIATION OF RAILWAY SUPERINTENDENTS 
OF BRIDGES AND BUILDINGS. 
Oct. 20. Annual meeting, at Chicago. Secy., S. F. Pat- 

terson, Concord, N. H 


Minne- 


ENGINEERS’ SOC. OF WESTERN PENNSYLVANIA. 
Oct. 20. Secy., Daniel Carhart, 410 Penn Ave., Pitts- 
bur; 


Z. 
WESTERN pepe oes CLUB. 
Oct. 20. Secy D. Crossman, The Rookery, Chicago. 
COLUMBIAN ENGINEERING SOCIBTY. 
Oct. 20. Secy., F. W. Hart, 15th and H Sts., N. W., 
~ Washington, . C. 
AMERICAN INSTITUTE OF ARCHITECTS. 
Oct. 20, 21, 22. Annual meeting to be held at Nashville, 
Tenn. Secy., Alfred Stone, Providence, R. I. 
AMERICAN STREET RAILWAY ASSOCIATION. 
Oct. 20-23. Annual convention, at St. Louis. Secy., T. 
C. Penington, 2020 State St., ‘Chicago. 
ENGINEERS’ AND ARCHITECTS’ ASSOCIATION OF 
SOUTHERN CALIFORNIA. 
Oct. 21. Secy., F. Van Vleck, Los Angeles. 
ASSOCIATION OF ENGINEERS OF VIRGINIA. 
Oct. 21. Secy., J. A. Pilcher, Roanoke, Va. 
BOSTON SOCIETY OF CIVIL ENGINEERS. 
Oct. 21. Secy., S. E. Tinkham, City Hall. 
gag ery INSTITUTE OF ELECTRICAL ENGI- 
Oct. 21. Secy., R. W. Pope, 26 Cortlandt St., New 
York city, 


but on - 


WESTERN FOUNDRYMEN’S ASSOCIATION. 
Oct. 21. Secy., A. Sorge, Marauette Bldg., Chicago. 
ENGINEERS’ CLUB OF ST. LOUIS. 

Oct. 21. ‘Boiler Efficiency with Low Grade Fuels,” by 

Wm. H. Bryan. Secy., Wm. J. Bryan, Turner Bldg. 
AMERICAN SOCIETY On C1VIL ENGINEERS. 

Oct. 21. “Suspension Bridges—A Study,"’ by Geo. S. 
ees een Secy., C. W. Hunt, 127 E. 23d St., New 
york. 

CANADIAN SOCIETY OF CIVIL ENGINEERS. 
Oct. 22. Secy., C. H. MeLeod, Montreal, Can. 
Bac ee ASSOCIATION OF THE SOUTH. 

23. Sec L. P. Brown, Nashville, Tenn. 
INDYANAPOLIS ENGINEERING CLUB. 
Oct. 24. Secy., C. C. Brown, Indianapolis, Ind. 
CIVIL ENGINEERS’ CLUB OF CLEVELAND. 

Oct. 27. ‘‘Gas Producers and the Mechanical Handling 
of Fuel for Same,’’ C. L. Saunders. Secy., F. A. Coi- 
burn, Case Library Bldg. 

WISCONSIN POLYTECHNIC SOCIETY. 


Oct. 27. Secy., W. K. Means, Loan and Trust Bldg., 
Milwaukee, Wis 
CHICAGG BLECTRICAL ASSOCIATION. 
Noy. 6. eens Metrie System in Electrical Industries,” 
by F. S. Hickok. Secy., J. R. Cravath, 810 Old Colony 
Bldg. 


CIVIL ENGINEERS’ SOCIETY OF ST. PAUL.—At the 
meeting of Oct. 5, a discussion of continuous rails on 
concrete foundation in connection with asphalt pavements 
was opened by Mr. Wilson and continued by Mr. Curtin. 
Cc. L. Annan, Secy. 


IOWA ENGINEERS’ SOCIETY.—Articles of incorpora- 
tion of this soéiety were filed for record on Oct. 38 in Des 
Moines, Ia. Incorporators are L. Higgins, C. R. Allen, 
Seth Dean, F. L. Easley and J. D. Wardle. The society 
is an organization of civil engineers. 


THE WESTERN SOCIETY OF ENGINEERS.—At the 
regular meeting of Oct. 7, a paper on ‘“‘Steel for Boilers 
and Fire Boxes’’ was read by T. L. Condron, and H. F. J. 
Porter, of the Bethlehem Iron Co., spoke on ‘‘Steel 
Forgings,’’ illustrating his lecture by stereopticon views 
of steel in process of construction. 


BROOKLYN ENGINEERS’ AND ARCHITECTS’ AS- 
SOCIATION.—This society has been organized in Brook- 
lyn, N. Y., and all civil, mechanical, naval, military, elec- 
tric and mining engineers are eligible for membership. In 
the Brooklyn library an alcove with several thousand 
books of reference has been set apart for the use of the 
association. Mr. A. J. Provost is temporary chairman of 
the organization, and the committee which has been ap- 
pointed to draft a constitution and by-laws includes Mr. 
Provost, William G. Ford, Walter Meserole, A. J. Cald- 
well and George W. Wilson. 


AMERICAN RAILWAY ASSOCIATION.—At the meet- 
ing held in New York on Oct. 7, with the President, Mr. 
E. T. D. Myers, in the chair, the business consisted prin- 
cipally of the reading of reports from a number of com- 
mittees, including those on train rules, on gages, on gen- 
eral regulations, on standard wheel and track gages, on 
general regulations for employes and the report of the ex- 
ecutive committee. There are now 252 railway companies, 
operating 154,000 miles of road, represented in the as- 
sociation by their presidents, vice-presidents, general 
managers, general superintendents, division superintend- 
ents, or other officers of the operating departments. 


AMERICAN SOCIETY OF CIVIL ENGINEERS.—At the 
meeting on Oct. 7, Mr. Benjamin M. Harrod, Vice-Presi- 
dent, in the chair, the Secretary reau a paper by Mr. W. 
A. Rogers on ‘“‘The Reconstruction of the Grand River 
Bridge.’’ The bridge is on the line of the Chicago, Mil- 
waukee & St. Paul Ry., and the new structure consists 
of steel truss spans on masonry piers, replacing wooden 
spans on pile piers. The trusses were erected on the old 
piers and then shifted longitudinally onto the new piers. 
All the work was done by the Bridge and Building Depart- 
ment of the road. 

The Secretary announced that althoucg™ *. 2 iio:ary had 
been kept open every Wednesday evening during the sea- 
son, for about two years, on request of a number of 
members, the attendance has been very small. As a fur- 
ther experiment the Board of Direction has decided to 
keep it open every week day during November and 
December. He announced the deaths of Mr. Robert L. 
Harris, of New York city; Mr. Francisco De Garay, City 
of Mexico; and Mr. Vernon H. Gridley. 

The nominating committee has presented to the Board 
of Direction, as required by the constitution, the follow- 
ing nominations for the oflices to be filled at the next 
annual meeting: President, Benjamin M. Harrod, New 
Orleans, La.; Vice-Presidents, George H. Mendell, San 
Francisco, Cal., and John F. Wallace, Chicago, IIl.; 
Treasurer, John Thomson, New York city. Directors: 
James Owen, Newark, N. J.; Rudolph Hering, New York 
city; H. G. Morse, Wilmington, Del.; B. L. Crosby, St. 
Louis, Mo.; H. 8. Haines, Atlanta, Ga.; and L. M. John- 
son, Eagle Pass, Tex. 


ENGINEERS’ SOCIETY OF WESTERN PENNSYL- 
VANIA.—At the September meeting Professor Fessenden 
presented a paper on ‘“‘The Economic Use of Electric 
Motors for Driving Machine Shops,’’ which stated that 
reliability, flexibility and convenience in operation were 
questions of more importance than that of cost. The rea- 
son for this being that the total cost for power in the 
average manufacturing business is only a small fraction, 
less than one quarter of 1% of the total cost of the finished 
output. Hence a shut-down for a single day means the 
loss of more money than the coal bill would amount to in 
a number of months. Estimates were given of the total 
first cost, and operation of, a machine shop when the 
power was furnished in five different ways. It was dem- 
onstrated that when the tools were run electrically in large 
groups, the first cost and cost of operation were greater 


than with engine-driven shafting, but that with small | 
groups or with individually driven tools the reverse wal 
the case. This is due to the fact that by doing away with 
the friction losses the size of the generating plant could 


be decreased, and the saving so made through having a ie 
smaller steam plant, and no main countershafting or large — 


belts, hangers, ete., more than counterbalances the ad- 
ditional cost for motors and dynamo. 


that 


and a dynamo haying high efficiencies, but that the shape of | 
their characteristic curves must be carefully chosen so 
as to correspond to the class of work to be done. Other- 
wise poor results might be obtained under the actual 
conditions of working. 


CONDENSED LIST OF CONTRACTS PENDING 


He pointed out — 
it was not *sufficient to simply choose a good engine — 


— 


CONSTRUCTION NEWS. 


WITH DATE OF OPENING BIDS. 


Bids to be See me 
opened, Work. Place. News. 
Oct. 15.Lighthouse work, Brazos River, Tex.....Oct. 


Oct. 15. Repairing r’y bridges, etc., San Francisco. Oct. 
Oct. 15.Rebuilding flume, Cleveland. O. ......... Oct. 
Oct. 15.Masonry, abutments, ete., Buffalo, N. Y....Oct. 
Oct. 


.15.Church building, 
.15.River bank protection, Evansville, Ind....Oct. 


+t. 15. Bridges (2), Elk Point, S. Dak. 


5. 
. 15.Pipe (1,215 tons, 30-in.), Evansville, Ind. .Sept. 


. 15.County court house, South Bend, Ind.....Sept. 10 ; 
.16.Railway bridge, Rumford Falls, Me. hits 


. 16. Water pipe (48 and 42-in. ), Boston, Mass. ..Oct. 32 
. 16. Bridge, 


Raleigh, N. G...%s 090 sseeenene 


Advertised, Engineering News, Oct: 1. 


ept. : 
15.Asphalt paving (5,000 sq. yds.), Niles, O. Sent 24 
Advertised, Engineering News, Sept. 24. ; 


Electric lighting, Manistee, Mich. ...... -Sept. 24 


Advertised, Engineering News, Sept. 


Advertised, Eng. News, Oct. 1 and 8 


Advertised, Engineering eRe Oct. 8. 
Indianapolis, Ind... mason sat OCU 


Oct. 16.Sewer, Richmond, tnd. ae 
Oct. 16. Paving, Boston, Mass.. .-- wes e's OCT 
Oct. 16.Pipe sewers, Buffalo, N. Nisa’ oeeteie s eee Oct. 
Oct. 16.Heating, plumbing, etc., Chien ee Til. ....Oct. 15 
Oct. 16.Electric Tight plant, Chicago, Tll.s.. st asus OCR IEE 
Oct. 17. Sidewalks, Union, (Ni. Ji.2-2 eee Dacor neete ct. 15 
Oct. 17.Water main, East Cleveland, O. ......... Oct. 8 
Oct. 17. Well, Eagle Bend, Minn. ............ 3 OCEEES s 
Oct. 17.School building, Whittier, Cal. ...........Oct. 8 
Oct. 17.Pumping engine, Kansas City, Mo. ......Sept. 74 
Advertised, Eng. News, Sept. 17 and 24. 
Oct. 17. Dredging, Philadelphia, Pas merch ....Sept, 24 
Oct. 17.Dredging in Lemon Creek, N. Y..........Sept. 24 
Advertised, Eng. News, Sept. 24 to Oct. 15. 
Oct. 17.Increased water supply, Watervliet, N. Y.Sept. 24 
Oct. 17.Paving bonds ($17,000), Niles, O. ....... Sept. 24 | 
Advertised, Engineering News, Sept. 24. : 
Oct. 17. Brick arch 60 ft.), Mansfield, ‘Owes sec atOee 1a 
Oct. 19.Pipe sewer, Fresno, Cal... 0... 0c oss. ess OChuniiae 
Oct, 19.Dredging in South River, N. J...........Sep t. 24 
Advertised, Eng. News, ‘Sent. 24 to Oct. 15. 
Oct. 19. Brick paving, Cincinnati, QO. 5 aide see ieee bn 24 
Oct. 19.Paving, Toledo, O...... ses oe sic vis ves OCR 
Oct. 19. Water main, Blue Island, Ill. ............0ct. 8 
Oct. 19.Survey and maps, Sea Cliff, Tae We eisiaore ss OC 
Advertised, Enginering News, Oct. & > 
Oct. 19.Are lights, poles, etc., Kankakee, Ill.....Oct. 15 
Oct. 19.Power pumps (2), Chicago, Ill..... von es Onteaa a 
Oct. 19. Asphalt paving, New York, N. Y........- Oct. 15 
Oct. 19.. Park -work, Newark, NioJocesoeecmeneee . «Oct. 1b 
Oct. 19. Filling (160,000 cu. yds.), Boston, Mass... Oct Ibs 
Oct. 19.. Paving, Jersey Citys Nidan ees PNAS ict. Lies 
Oct. 19. Pipe sewers, Lincoln; Til? 73) seeeeeeeee Oct. 15 
Oct. 20. Ambulance station, New York, INWVaseces Och Aaa 
Oct. 20.Sewers, Trenton, Ni: J... 2: gascnienneee Oct. 15 3 
Oct. 20. Repairing cribwork, New. York, N. Y>./20ct ita 
Oct. 20. Addition to school building, Baltimore. . a 15 
Oct. 20. Bridge abutments, Woonsocket, R. L. 7 
Oct. 20.Water mains (26 'sts.), Chicago, RE Sesever 
Oct. 20. Hospital building, Verona, N. J..........- 
Oct. 20.Bank building, Camden, N. J............. 829 
Oct. 20.Heating and ventilating, Allegheny, Pa...Oct. 1 
Oct. 20.Sewer bonds ($212,000), ee O. .:... Oct aia 
Oct. 20.Water-works, Blanchester, O...... ......Oct. k b 
Oct. 20. Water extensions, Pueblo, Colo.. aia) pceiela her ane 7 
Oct. 20. Drainage channel, Peoria, Hl. ............ Sept. 7 c 
Advertised, Eng. News, ‘Sept. 47 t Octs Ae B 
Oct. 20. Rip-rap embankment at Agate Bay, Minn..Sept. 24 . 
Advertised, Eng. News, Sept. 24 to Oct. 15. am 
Oct. 20. Electric light plant, Blanchester, 0. «.. +. OCH 
Oct. 20.Plumbing, heating, etc., Buffalo, Nese. ta 
Oct. 21.Dredging harbor at Newport, R. I....... a 
Advertised, Eng. News, Oct. 1 to 5. : A 
Oct. 21.Brick paving, Ottumwa, Ia....... ies tae OGte 15 9 
Oct. 21.Graveling and sidewalks, Indianapolis, ‘Ind. Oct. 15 
Oct. 21.School building, ete., New York, N. Y....Oct. 15 
Oct. 22.Power house, Genoa, Neb... ...2:.esssss Oct. 15 
Oct. 22.Electric wiring, etc., Brooklyn, N. Y..... oe 15 
Oct. 22. Barracks, stable, etc., Fort Riley, Kan. ...Oct. a 
Oct. 22. Repairing sidewalks, Cincinnati, O....... Oct ie 
Oct. 22. Jetty and levee work at San Diego, Cal...Oct. 1 c 
Oct. 22. Improving roads, Stapleton, N. Y. ..... -..Sept. 24 
Oct. 23. Heating, ventilating, New Berne, N. C.....Oct. 8 
Oct. 28. Laying 60-in. intake pipe, Duluth, Minn...Oct. 8 
Oct. 23.Water gates, valves, etc., Duluth, Minn.. Oct. oe 
Oct. 28.Graveling, Indianapolis, ind ees os OGG ai 
Oct. 23.Belgian block paving, Camden, N. “Jus - Oct. 15 
Oct. 23.Electric power for bridge, Brooklyn....... Oct. 15 
Oct. 23.Cast-iron sewer pipe, etc., Brooklyn...... Oct. 15 
Oct. 24. Wells, stand-pipe, etc., Huntington, Ind. .Oct. 15 — 
Advertised Engineering News, Oct. 15. 
Oct. 24.Macadamizing. etc., Pleasant Ridge, O. .....Oectamae 
Oct. 24.Dredging in Chicago River, 1,300,000 yds..Oct. 1 
Advertised, Eng. News, Oct. 1 to 22. " 
Oct. 26.Dredging Elizabeth River, Va... o0nos ue OCleea 
Advertised, Eng. News, Oct. 1 and 15. ‘- 
Oct. 26. Brick paving, Marietta, O. ............ - =e OCS 
Oct. 26.Pumping engines, McKeesport, Paiva. eee Oct, 15 © 
Advertised. Engineering News, Oct. 1. 
Oct. 26.Motor battery, North Point, Md........... ch bh 
Oct. 26.Electric light plant, Watertown, Mass. Seca 15-4 
Det. 26.College building, Athens, O........ oc : 
Oct. 26.Sinking wells, etc., McKeesport, Pa.. 3 
Advertised. Engineering News, Oct. Ib. a 
Oct. 26.Armory foundation, Buffalo, N. Y...... Oct, 15am 
Oct. 26.Cement walks (53,600 sq. ft.), New York. . Oct. 15” 
Oct. 26.Dredging Baltimore Harbor, «es Betas tLe 
Oct. 27.Blectric light plant, Cuthbert, Ga....... Oe 15 
Advertised. Engineering News, Oct, 15. 
Oct. 27.Macadamizing Paterson, N. J.........---Oct. 15 
Oct. 27.County court house, Wise, Va...., : . Octs 15:8 
Oct. 27.Ditch at U. S. bldg., Omaha, Neb......... Oct. 8 | 
Advertised, Eng. News, Oct. 8 and 15. ’ 
Oct. 27. Reservoir, dam, etc., New York, N. Y.....Oct. 8 
Oct. 28.Interior building work, Washington, D. C..Oct. 
Oct. 28.Sewer, Hoboken, N, J, .eyecyeeyesye sy: +s Ot, @ 
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Oct. 28.Breakwaters, New London, Conn......... Oct. 1 
Advertised, Eng. News, Oct. 1 to 22. 

Oct, 28.School building, Springfield, Ill........... Oct. 15 

Oct. 28.Steel pipe, Vancouver, B. C.............. Oct, 15 


Oct. 29.Improving canal (28 miles), Alpany, N. Y..Oct. 
Advertised, Eng. News, Oct. 15 and 22. 


Advertised, Eng. News, Oct. 15 and 22. 


., 
Oct. 29.Waste weir, etc., at Cartersville, N. Y...Oct. 
Oct. 29.Sand, Philadelphia, Pa............. adiers 1 OCie I 
Oct. 29.U. S. bldg. work, New York, N. Y......... Oct. 8 
Oct. 29.Rock for jetty, Coos Bay, Ore.............Oct. 8 
Advertised, Eng. News, Oct. 8 to,22. 
Oct. 29.Iron and steel bridges, Cleveland, O.......Oct. 8 
Pe OO WOPhy MOTICtia, On) 6. cciccc avon cccamase Oct. 8 
Oct. 30.Electric wiring, heater, etc., Boston...... Oct. 15 
Oct. 30.Steel water pipe (8 m.), Duluth.......... Oct. 15 
Advertised, Eng. News, Oct. 15 and 22. 
Oct. 31.Brick and pipe sewers, Sharpsburg, Pa....Oct. 15 
Oct. 31. Extension to court house, Lancaster, Pa...Oct. 1 
; Advertised, Eng. News, Oct. 1 to 22. 
Noy. 2.Chemical fire engine, etc.(2), Glenfield, Pa.Oct. 1 
Noy. 2%.Dredging plant, Wilmington, N. C........Oct. 8 
Advertised, Eng. News, Oct. 8 to 22. : 
mov. 2.Pipe sewers, Sonora, Cal. .........0..008 Oct. 8 
Noy. 2.Light-house tower, New Orleans, La..... Oct. 15 
; Nov. 2.Street bonds ($4,870), Wyoming, 0...... Oct. 15 
Novy. 5.Post office building, New London, Conn..Oct. 15 
Advertised, Eng. News, Oct. 15 and 22. 
_ Novy. 5.Lighthouse, Boston Harbor, Mass. ....... Oct. 8 
Noy. 5.Street railway franchise, Santa Rosa, Cal..Oct. 8 
_ Noy. 5.Hotel, theatre, etc., Washington, D. C...Oct. 1 
_ Noy. 6.Water bonds ($800,000), Cleveland, O......Oct. 15 
Noy. 9.Hospital building, etc., Fort Leavenworth. Oct. 15 
Advertised, Eng. News, Oct. 15 to 29. 
_ Noy. 9.Lighthouse tower, New Bedford, Mass....Oct. 8 
= mov. 10.Dams, ete., Rock Island, Ill............. Oct. 15 
, «© Advertised, Eng. News, Oct. 15 to Nov. 5. 
Noy. 10.Dredging machinery, Portland, Ore...... Oct. 15 
Advertised, Eng. News, Oct. 15 to Nov. 5. 
Noy. 11.Hydraulic dredges (2), St. Louis, Mo....Oct. 15 
Advertised, Eng. News, Oct. 15 to Nov. 5. 
Noy. 12.Administration building, Springfield, O...Oct. 15 
Noy. 14.Pumping engines (6), Chicago, IIll....... Sept. 24 
Advertised, Eng. News, Sept. 24 to Oct. 22. 
Nov. 14.Grain elevators, etc. (2), Galveston, Tex..Sept. 24 


Noy. 14.Sewage pumping mach’y, Mexico, Mex....Aug. 27 
Nov. 18.Hospital building, Cherokee, sa.......... Oct. 8 
Nov. 24.County jail and residence, Atlanta, Ga.....Oct. 1 
Noy. 30.Breakwater extension, Buffalo, N. Y.....Oct. 35 
Advertised, Eng. News, Oct. 15 to Nov. 5. 
Dec. 30.Steel rails (150,000 tons), Sydney, N.S.W..Aug. 6 
Advertised, Eng. News, Sept. 8 and Oct. 1. 
Jan. 8.Wooden bridge (220 ft.), Tillamook, Ore...Oct. & 
Dec. 9.Hospital building, Los Angeles, Cal...... Oct. 15 
No date.Electric light plant, Demopolis, Ala...... Oct. 15 
Advertised, Engineering News, Oct. 10. 
RAILWAYS. 
East df Chicago. 
BUTLER & PITTSBURG.—The Pittsburg, Pa., ‘“Post’’ 


states that the new equipment to be bought for this road, 
described last week, includes 25 locomotives and 400 curs. 
The Pittsburg, Shenango & Lake Erie, which is the 
northern outlet for the Butler & Pittsburg, will also 
order new equipment and heavier rails. 

CINCINNATI, UNION CITY & CHICAGO.—A press dis- 
patch from Wabash, Ind., states that this uncompleied 
railway, noted in our issue of Oct. 8, will be sold Oct. 
28. John Bliss and F. W. Short, of Chicago, are said to 
be trying to reorganize the company so as to complete 
the road. 

LAWRENCE LUMBER.—E. E. Greenwood, Ch. Hngr., 
Skowhegen, Me., writes us that the Lawrence Bros. 
Lumber Co., St. Gardiner, Me., has had this railway, 
noted in cur issue of Oct. 8, as the Dead River, located 
to develop timber land in Franklin County, Me. Its out- 
let is on the bank of the Dead River. The road will ve 
built next season and extensions made later. 

MIDLAND.—It is reported that the contract between 
the Midland Ry. Co. and the Dominion government for 
the construction of a railway between Truro and Windscr, 
N. S., has been signed. 

ST. LAWRENCE & ADIRONDACK.—It is stated that 
the extersion between Beauharnois and Caughnawaga, 
Que., which has been in progress for some months, is 

lew complete to connect with the Canadian Pacific at 
Caughnawaga. 

ST. CATHARINES & NIAGARA CENTRAL.—This com- 
pany may ask from Parliament the right to issue new 
bonds, and to extend its line to meet the Toronto, Hamil- 
ton & Buffalo Ry. at Smithville, Ont. 

ST. JOSEPH VALLEY.—A press dispatch states that 
work is in progress on this line between Buchanan and 
Benton Harbor, Mich. The existing line is 11 miles 
long. Ch. Engr., W. W. Graves, St. Joseph, Mich. 


Southern. 


BUTTERS’ LUMBER.—W. H. Butters, Hub, N. C., 
writes us that this line is 15 miles long, from Hub to 
Fair Bluff, N. C., and is now nearly finished; all material 
is purchased. Pres., H. Butters; Ch. Engr., B. A. Jack- 
son, Hub, N. C. 

KENTUCKY MIDLAND.—A press dispatch states that 
this railway is ordered to be sold by the Franklin Cir- 
cuit Court on Jan. 1, 1897. The upset price is fixed at 
$150,000. “It has been ordered sold twice before, once at 
$320,000 and once at $250,000, but no bids were received. 
The road is 40 miles long and cost over $1,000,000 to 
build it. G. B. Harper, Receiver, Frankfort, Ky. 

TENNESSEE, GEORGIA & ALABAMA.—It is stated 
that preliminary surveys have been begun on this rail- 
way, noted in our issue of Sept. 17.——The United States 
Construction Co. has been organized at Atlanta, Ga., 
with a capital of $250,000 to construct the railroad be- 
tween Augusta and Chattanooga. Ch. Engr., F. 8. Wal- 
lace, Chattanooga, Tenn. 

WASHINGTON, ANNAPOLIS & CHESAPEAKE,.—Sur- 
veys for several routes are in progress. L. H. Hyer is 
in charge of the survey and is stated to have been at 
Davidsonville, Md., last week. The line runs trom 
Washington to a point on the Severn River. 


Northwest. 


CHICAGO & ALTON.—It is said that the Chicago «& 
Alton has determined on building a branch into 
Peoria, Ill. For the last few months it has been run- 
ning trains to that city over the tracks of Toledo, Peoria 
& Warsaw, a distance of 12 miles. Surveys are now in 
progress. Ch. Engr., H. C. Draper, Chicago, Ill. 

FLINT & PERE MARQUETTE.—This line is now com- 
pleted a distance of about 19 miles from near Monroe, 
Mich., to Alexis Junction, O. 

PENNSYLVANIA CO.—The Chicago ‘‘Herald” says that 
Thomas Rodd, Ch. Engr., Pittsburg, has submitted in- 
complete plans for the elevation of the company’s tracks 
from 55th to 63d Sts., Chicago. The plans call for sub- 
stantially the same construction as was employed in the 


elevation of the Rock Island tracks, steel bridges at the 


street crossings with earth embankments between. It is 
probable that work will soon begin. 
GREAT NORTHERN.—A. R. Cook, Mgr., Hope, N. 


Dak., writes us that the extension from Hope, noted last 
week, touches the towns of Aneta, Findley and Sharon, 
a distance of 28 miles and is now almost finished. The 
Halstad branch is now completed to Carmen, Minn., a 
distance of 33 miles. There are five stations, about 6 
miles apart. The line is through a rich section of the 
Red River Valley. Foley Bros. & Guthrie, of St. Paul, 
are the contractors. 


NORTHERN PACIFIC.—A press dispatch from Frazee, 
Minn., says that this company has been making improve- 
ments in its yard at that place, and is also building and 
preparing to put in an iron bridge across Otter Tail River, 
near Frazee. The company has had between*100 and 200 
men at the work for the last month. 


SHEBOYGAN, ST. PAUL & WESTERN.—A report from 
Sheboygan, Wis., says that this company, noted in our 
issue of Oct. 8, has asked Sheboygan to issue $35,0U0 in 
city bonds to aid the project. 

WISCONSIN & MICHIGAN.—The press states that it is 
now officially announced that the Wisconsin & Michigan 
Ry. will extend to Iron Mountain and Norway, Mich., next 
spring. Track will be laid from the northern terminus of 
the line at Faithorn Junction. It will require 15 miles of 
track to reach the Menominee range. Ultimately the line 
will reach Ironwood and Bessemer. Ch, Engr., A. M. 
Kinsman, Menominee, Mich. 


Rocky Mountain and Pacific. 


FLORENCE & CRIPPLE CREEK.—Surveys are said 
to have been made for the branch line, from Victor, 
Colo., to Goldfield and Altman, about 12 miles. Grading 
has begun. J. B. Orman has the contract for the work. 


PE ELL.—Geo. H. Ellsbury, Centralia, Wash., writes 
us that the survey is now in progress from Pe Ell, Wash., 
to the mouth of the Columbia River. The first object of 
the survey was to find a suitable location and pass through 
the Coast Range of mountains; there is ample capital be- 
hind the proposition if the location is satisfactory; this 
is now beyond doubt, as the survey is past the summit; 
a very easy pass has been found and the grade established 
proves to be more satisfactory than was even anticipated; 
the force of engineers is still in the field and will be 
through in about three weeks. The distance from Pe Ell 
to the mouth of the Columbia River is about 30 miles, and 
the object of building is to open up the large quantities of 
coal which lie near Centralia and to establish a coaling 
station at the mouth of the Columbia, the only good and 
deep harbor on the Pacific coast north of San Francisco; 
and also to establish a short route from Puget Sound 
points to San Francisco. The jetty recently completed at 
the mouth of the Columbia has altogether altered the 
channel and transferred it from the Oregon to the Wash- 
ington side. 


MONTANA.—Reports state that tracklaying on this line 
to Castle is now complete for 22 miles from Helena, 
Mont. About 250 men are at work. The contract calls 
for the completion of the work by Noy. 15. 


STREET AND ELECTRIC RAILWAYS. 


BOSTON, MASS..—The ‘‘Financial News’ states that 
the Southbridge & Fiskdale Electric Ry. will probably be 
extended through Brimfield, Mass. 


CLINTON, MASS.—It is reported that $150,000 has been 
subscribed for building the Worcester & Clinton Elec- 
tric Ry. 

FALL RIVER, MASS.—The city council has granted an 
extension of the time for the completion of the tracks of 
the Globe St. Ry. Co. until Aug., 1897. 


FRAMINGHAM, MASS.—It is understood that a new line 
extending from Marlboro to Framingham Center via 
Southboro may be built by the Framingham Union St. 
Ry. Co. Pres. Jas. R. Entwistle. 


MILFORD, MASS.—The Milford, Holliston & Framing- 
ham St. Ry. Co. has been granted a franchise. The lines 
may be built this fall. 


WEST ROXBURY, MASS.—A company is said to have 
been organized to build a street railway between West 
Roxbury and Newton, a distance of ten miles. 


WORCESTER, MASS.—The Consolidated St. Ry. Co. has 
bought land for an extension of its tracks. 


SHELTON, CONN.—The Shelton St. Ry. Co., it is said, 
will relay its track; John Fagan & Sons have been 
awarded the contract for the construction. 

BINGHAMTON, N. Y.—The Binghamton St. Ry. Co. has 
obtained permission to make extensions. 

BUFFALO, N. Y.—A franchise for extensions has been 
granted the Buffalo Ry. Co. 


FLUSHING, N. Y.—The Highway Commissioners of the 
towns of Flushing and Newtown have granted the Brook- 
lyn City R. R. Co. permission to cross Strong’s bridge 
over Flushing Creek. The company has agreed to pay 
$2,000 toward the cost of the new iron bridge. The work of 
completing the line into this village will be pushed for- 
ward, and it is expected that cars will be running in a 
few days. The opening of the road will give Flushing a 
direct connection with Brooklyn for the first time. 

LYNBROOK, N Y.—It is reported that electricity may 
be substituted for steam on the Long Beach Ry. 


: OSWEGO, N. Y.—It is stated that the Oswego St. Ry. 
is to be sold under first mortgage bonds held by the 
Knickerbocker Trust Co., of New York. C. Sidney Shep- 
ard, of New York, who has advanced the local company 
about $60,000, will, in all probability, become the road’s 
owner. 

MOUNT VERNON, N. Y.—It is understood that the 
Union Electric Ry. Co. will soon extend its trolley line 
from Mount Vernon to Eastchester. 


BENSALEM, PA.—It is rumored that the East Penn 
Traction Co., recently incorporated with a capital stock 
of $350,000, will build a trolley line 51 miles long, to 
touch Bensalem, Flushing, Newportville, Emilie, Falk- 
ington, Morrisville and other points. Among those inter- 
ested are: Malcomb A. Buckman, Wm. Barnsley, John L. 
Janney and A. J. Cleaver, all°of Newtown, Pa. 


DOYLESTOWN, PA.—Geo. S. Gaudy, Philadelphia, Pa., 
is quoted as saying that the Doylestown & Willow Grove 
projected trolley line will be built soon. 

PITTSBURG, PA.—The Second Ave. Traction Co. has 
started work on the laying of a permanent roadbed and 
track on the California Ave. branch, from Woodland Ave. 
to city line at High Bridge. The new road will be built 
of 9-in. T-rails and new ties will be used entirely. Gran- 
ite blocks will be laid between the rails and for a distance 
of 1 ft. on either side. 

WESTCHESTER, PA.—Wm. S. Kirk, Pres., 806 Province 
Bldg., Philadelphia, Pa., writes us that good progress is 
being made and that bids are now being received for 
building the projected electric railway. 


RICHMOND. VA.—Mayor Taylor has signed the ordi- 
hance granting a franchise to the Traction Co» to build 
a line to Hollywood. The company will begin the con- 
struction of this extension at once, 

CHESTER, W. VA.—J. E. McDonald, Pres., East Liver- 
pool, O., writes us that the electric line of the East Liver- 
pool & Rock Spring St. Ry. Co., now building between 
Bast Liverpool and Chester, is two miles long and will be 
completed inside of 60 days. The capital stock of the 
company is $30,000, all paid in. 

DE LAND, FLA.—Frank E. Bond writes us that the 
electric railway projected from De Land to Datona is 2% 
miles long. The surveys are made and a 50-year fran- 
chise granted by De Land with exemption from taxation 
for 20 years. Work is in progress on obtaining right of 
way. It is expected to start on construction by Jan. 1. 

BUCYRUS, 0.—On Oct. 7 the city council granted a 
franchise for an electric railway to Wm. E. Haycox, of 
Mansfield, and Fred B. Perkins, of Toledo. The road is to 
connect Bucyrus and Galion, and will be built next year; 
noted in our issue of Oct 8. 

CLEVELAND, O.—An ordinance has passed the 
council allowing the Consolidated Ry. Co. to extend 
tracks. 

IRONTON, O.—It is reported that the street railway will 
be changed into an electric system. 

CHICAGO, ILL.—Press dispatches say that $5,000,000 in 
bonds of the General Electric Ry. of Chicago have been 
underwritten by J. Pierpont Morgan & Co., of New York. 
There will be an immediate issue of $3,000,000 of these 
ponds to provide for the corstruction of 114% miles of 
road provided for under the present ordinance owned by 
the company. The remaining $2,000,000 will b@ issued as 
the money is needed for further extensions, The Lake 
Street and the Metropolitan Elevated railways are to be 
notified to raise their tracks at Rockwell St. The work will 
cost about $5,000. 

MILWAUKEE, WIS.—A local paper states that work 
on the Milwaukee & Wauwatosa Dummy line tracks has not 
been resumed since its suspension on Aug. 6. The property 
is still under the direction of the courts, and in the hands 
of a receiver in the interest of the mortgage bondholders. 
The option held by J. S. McDonald of Detroit for the 
promoters of the projected Waukesha line has expired, 
but can be renewed by the new direciors of that com- 
pany. A practical railway contractor is quoted as saying 
that 80% of the ties must be replaced with new ones 
within the coming year. The estimated cost of renovating 
the track and constructing a power-house and electric 
equipment is about $65,000. It is said that the bonded 
indebtedness of the old company is $125,000, for which 
new bonds will be issued if a readjustment and reorgani- 
zation plan is consummated. 

DES MOINES, IA.—The Des Moines City Ry. Co. is 
making arrangements, it is said, to extend its lines. 

OMAHA, NEB.—An ordinance has been granted the 
Metropolitan St. Ry. Co. allowing it to extend its lines 
on certain streets. 

PINE BLUFF, ARK.—D. C. Bell is interested in a pro- 
posed electric railway. 

AUSTIN, TEX.—F. 1]. Waitress, of Chicago, and J. O. 
Weatherbee, of Boston, owners of a majority of the stock 
of the Austin Rapid Transit Ry., are said to be consider- 
ing the extending of their iines to the driving elub track 
and other points in the near future. 

HOUSTON, TEX.—Citizens are attempting to secure an 
extension of the Houston Electric St. Ry. 

PHOENIX, ARIZ.—D. A. Abrams writes us that nothing 
will be done on the street railway project until after the 
election. 

BERKELEY, CAL.—The Ryder Electro-compressed Air 
Motor Co., which was incorporated in San Francisco in 
May, will put its new motor system on the Central Uni- 
versity and ferries car line during the present month. 
After the Berkeley system is in operation it is stated that 
the Santa Rosa St. Ry. Cos. will consoiidate and equip the 
entire system with the Ryder motor. 


ELECTRIC LIGHT AND POWER. 


BARTON, VT.—It is reported that this place will ask 
for authority to issue $40,000 in bonds for an electric light 
plant. It already has permission to issue $10,000 in 
bonds. 

BOSTON,.MASS.—Bids are asked unti Vet. 15 for fur- 
nishing a boiler and all piping, pumps, etc., for an elec- 
tric plant at the House of Correction, Deer Island, Bos- 
ton Harbor; estimated cost, $12,000. F. B. Bogan, Supt. 
Pub. Bldgs., Old Court House.—-An appropriation of 
$25,000 has been made for other electrical work. 

BOSTON, MASS.—Bids are asked until Oct. 30 for eiec- 
tric wiring, heating, ete., for the state house. Arch., A. 
G. Everett, State House, Boston; J. D. Long, Chn. Comrs., 
27 Mount Vernon St. 


BRAINTREE, MASS.—The residents of this place have 
yoted to appropriate $3,000 for a new generator for the 
electric light plant. : 

MARBLEHEAD, MASS.—The committee has submitted 
a report on the construction of an electric light plant for 
this place. J. B. Litchman, Chn. 

NEW BEDFORD, MASS.—The aldermen have appointed 
a committee to report not later than Nov 12, on the 
question of an electric light or gas plant. A. B. Drake, 
Supt. Pub. Wks. 

WATERTOWN, MASS.—Bids are asked until Oct. 26 for 
an electric light and power plant at the arsenal. Maj. 
J. W. Reilly, Ordnance Dept., Watertown. 


BARRINGTON, R. I.—The council will hold a meeting 
Oct.17 to consider the question of granting a 25-year fran- 
chise to the Bristol Electric Light Co. 

WARREN, R. I.—The Bristol County Gas & Electric Co. 
has asked for a 25-year franchise. 


ALEXANDRIA BAY, N. Y.—It is reported that A. E. 
Hume has purchased the plant of the Alexandria Bay 
Blectric Light & Power Co. and will at once make a num- 
ber of repairs to it. 

BROOKLYN, N. Y.—Bids are asked until Oct. 22 for 
the electric wiring and fixtures for the county court house. 
T. B. Willis, Comr. Cy. Wks. 

BUFFALO, N. Y.—The board of public works has been 
directed to prepare plans and advertise for bids for the 
electric lighting of the public buildings for three and 
five years. James Mooney, Chn. Comrs.——A contract has 
been made by the Buffalo Transmission Co, with the Ni- 
agara Falls Power Co. spt, 8 ES power to this city 
by way of North Tonawanda. Geo. Urban, Jr., and Tracy 
C. Becker, are interested in the Buffalo company. 

FLUSHING, N. Y.—It is stated that the trustees have 
decided to issue $4,000 in bonds for erecting 40 are lights. 
G. A. Roullier, Village Engr. 

HAMBURG, N. Y.—There is some talk of building a new 
electric light plant in this place. The three-year contract 
with the Hamburg Water & Blectric Light Co. has expired 
ne the price of $70 per light a year is considered too 
high. 
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WHITESTONE, N. Y.—It is reported that the construc- 
tion of an electric light plant and an electric fire alarm 
system is to be considered. Engr., G. A. Roullier, Flush- 
ing. 

EGG HARBOR CITY, N. J.—Geo. Pfeiffer, contractor 
for the water-works at Camden, N. J., has secured a 
conditional contract for an electric light plant and water- 
works in this city. This contract must be ratified by the 
citizens at an early election. 

CHAMBERSBURG, PA.—The Chambersburg Electric 
Light Co. will increase its plant at once. 

PITTSBURG, PA.—The question of building an electric 
light plant to cost $10,000 for the city hall is being dis- 
cussed. J. O. Brown, Dir. Pub. Safety. 

CUTHBERT, GA.—Bids are asked until Oct. 27 for con- 
structing an electric light plant, as stated in our advertis- 
ing columns. Robert L. Moye, Mayor and Chn. Comn. 

ROME, GA.—It is stated that the plant of the Rome 
Light Co. is to be enlarged. C. E. Woodruff, Receiver, 
Roe. i 

FERNANDINA, FLA.—The committee is reported as 
wanting bids for an engine to operate an arc dynamv of 
40,800 c. p. and incandescent dynamo of 500 382 ¢. p., 
and 500 16 c. p. lights. 

ATLALLA, ALA.—It is stated that an electric light 
plant is proposed for this place. 

DEMOPOLIS, ALA.—This city wishes to have an elec- 
tric light plant; probable cost $5,000; with two 75-HP. 
boilers, one 100 HP. engine and five miles of wire, as de- 
scribed in our advertising columns. Gesner Williams, 
Mayor; J. G. Chisholm, Clk. 

OKOLONA, MISS.—At an election held Oct. 5 the people 
voted in favor of building an electric light plant and 
water-works. Plans and specifications will be prepared 
at once, according to reports. E. J. Bzell, Chn. Com. 

CAMDEN, TENN.—It is stated that an electric light 
plant for this place is being considered. 

CLARKSVILLE, TENN.—It is reported that the Clarks- 
ville Electric St. Ry. Co. has decided to put in an electric 
light plant at once. 

BRIGHTWOOD, IND.—Dr. Wm. H. Johnson, Pres. Town 
Bd., proposes to erect an electric light plant to cost about 

GLADSTONE, MICH.—The plant of the Gladstone Elec- 
tric Light Co. was destroyed by fire Oct. 10. The con- 
tract with the city expires in a short time and unless a 
new contract is made the plant will not be rebuilt. 

WEST BAY CITY, MICH.—This city is reported to be 
asking for propositions for an electric light plant, with an 
option by the city to purchase the plant. Geo. Wask, 
Cy. Clk. 

CHICAGO, ILL.—Bids are asked until Oct. 16 for erect- 
ing and furnishing an electric light plant for the isolation 
hospital at 34th St. and Lawndale Ave. Joseph Downey, 
Comr. Pub. Wks. 

CHICAGO, ILL.—Bids are asked until Oct. 19 for fur- 
nishing two triplex power pumps for the public library 
in Dearborn Park. W. B. Wickersham, Secy., City Hall; 
Archs., Shepley, Rutan & Coolidge, Venetian Bldg., Chi- 
cago. 

KANKAKEBHR, ILL.—Bids are asked until Oct. 19 for 
poles and are lights for the city lighting. Engr., F. B. 
Rae, 134 Monroe St., Chicago, Ill.; J. H. Brayton, Mayor; 
S. L, Swinney, Clk. 

STAUNTON, ILL.—We are informed that the following 
bids were received Sept. 29 for an electric light plant; 
Engrs., Bryan & Humphrey, Turner Blag., St. Louis, Mo.: 

Steam plant: 


Russell & Co., Massillon, O...... 


A. L. Ide & Son, Springfield, Ill.........-.. 2,700 
Dudley Machinery Co., 11 N. 3d St., St. Louis.... 2,075 
Moses P. Johnson Machinery Co., i «(22 
Electric Eng. Co., 8 S. Commercial St., St. Louis. eaters 
2Benj. H. Richards, Edwardsville, Ill............ 1,351 

Appar- Con- 

atus. stn 
General Electric Co., Schenectady, N. Y.. .$3.880 euVens 
1Ft. Wayne Blec. Corp., Ft. Wayne, Ind.. 4,567 $3,747 
Western Electric Co., Chicago, Ill........ 3,700 Hons 
HB tyter, 19S. (Othust.. (St, psOulsere ati 8,664 4,520 
Electrical Engineering Co., St. Louis.... weee 45282 


iAwarded contracts; 2erecting buildings, bid rejected. 


STAPLES, MINN.—Press reports state that the council 
has voted to grant a franchise for an electric light plant. 
R. Aundle, Pres. Village. 

GENOA, NEB.—Bids are asked until Oct. 22 for erect- 
ing a brick power house at the Indian school. J. E. Ross, 
Supt., Genoa. 

BIG TIMBER, MONT.—The Big Timber Electric & 
Power Co. is preparing to put in a 70-HP. water motor 
at the site of its plant on the Yellowstone River. The 
water will be taken from the Boulder River. 

BEEVILLE, TEX.—Arrangements are reported to have 
been made by L. D. Rhodes, of Karnes City, Tex., for 
putting an electric light plant in this town. 

WACO, TEX.—It is reported that the committee has re- 
ported on a city electric light plant to cost $40,000. 
Stephen Turner, Cy. Engr. 

CAMERON, MO.—It is stated that at an election held 
recently it was voted to issue bonds for erecting an elec- 
trie light plant. 

ARLINGTON, ORE.—The erection of an electric light 
plant is being considered, according to reports. 

PARRSBORO, N. §.—Dr. J. R. Smitn 1s reported to have 
been granted a franchise for an electric light plant. 

AUBURN, ONT.—J. M. Campbell, of Kingston, Ont., 
is reported to be preparing plans ana specifications for 
the plant for the Auburn Light & Power Co. 

PETERBORO, ONT.—The council of this city is re- 
ported to be considering the question of an electric light 
plant. 

MONTREAL, QUE.—It is reported that the National Un- 
derground & Conduit Co., of New York, N. Y., has been 
awarded the contract for building a conduit by the 
Lachine Rapids Hydraulic & Land Co. 


NEW COMPANIES.—Bryan Water, Ice, Light & Power 
Co., Bryan, Tex.; $20,000; J. N. Cole, W. HE. Sandles, 
G. W. Smith. : 

Akron Light, Fuel & Powér Co., axron, Erie county, 
N. Y.; $10,000; J. W. Stearn, J. Henry Troutman, Irving 
D. Eckerson, Richard H. Bell, of Akron; J. 8. Campbell, 
of Butler, Pa. 

Bossert Blectriec Construction Co., Utica, N. Y.; $16,000, 
with all paid in; Pres., Wm. F. Bossert, 40 Broadway, 
Utica; Vice-Pres., H. P. Crouse, Utica; Secy. and Treas., 
Seth C. Adams, Utica. ; 

Wheeling Private Electric Corporation, Wheeling, Ww. 
Va.; $25,000, with $50 paid in; H. S. Sands, H. HE. Hoh- 
man, T. H. P. Keyser, Robt. W. Kyle, all of Wheeling. 


BRIDGES. 


BANGOR, ME.—It is stated that the Boston & Maine R. 
R. Co. is having plans prepared for a new steel bridge 
over the Piscataquis River. H. Bissell, Ch. Engr., Bos- 
ton, Mass. 

BOSTON, MASS.—The state board of health is reported 
to have asked for bids for rebuilding the canal bridge 
over the Sudbury River in Wayland, The structure will 
be of stone and concrete, 30 ft. long and 20 ft. wide. S. 
W. Abbott, Secy. Bd., State House. 

MALDEN, MASS.—The aldermen have been asked by the 
aldermen of Everett to appoint a committee to consider 
the question of widening the Malden bridge. E. W. Lyd- 
ston, Cy. Engr., of Everett, Mass.; G. A. Wetherbee, Cy. 
Engr., of Malden. 

PROVIDENCE, R. I.—The council has appropriated 
$2,000 for rebuilding the Tar bridge over the Woonas- 
quatucket River.—The question of asking the general 
assembly for permission to issue $320,000 in bonds for 
rebuilding the Weybosset St. bridge and the river walls 
is being considered by the council. Robt. E. Smith, Comr,. 
Pub. Wks.; J. H. Shedd, Cy. Engr. 

WESTERLY, R. I.—This place has been authorized to 
build a highway bridge over the breachway at Wards Pond. 

WOONSOCKET, R. I.—Bids are asked until Oct. 20 for 
building abutments and pier for a new bridge on River St. 
Joseph J. McGee, Chn. Com., Woonsocket. 


NEW HAVEN, CONN.—The supreme court has de- 
cided that a new bridge must be built on Chapel St. 
cL. W. Kelley, Cy. Engr. 

NEW YORK, N. Y.—The board of street openings, on 
Oct. 9, passed a resolution authorizing the commissioner 
of street improvements in the 28d and 24th wards to 
build a viaduct at 153d St. over the New York Central 
R. R. Co.’s tracks. Plans are reported to be prepared for 
viaducts at 168th and 171st Sts. L. F. Haffen, Comr. 

WATERTOWN, N. Y.—A meeting will be held Noy. 6 
in the office of Maj. W. S. Stanton, U. S. Engr., to con- 
sider the question of constructing a draw in the bridge 
over the Chaumont River at Chaumont, which belongs to 
the Rome, Watertown & Ogdensburg R. R. Co. Supt., E. 
G. Russell, Watertown. 

HARRISON, N. J.—Bids are asked until Oct. 15 for con- 
structing the north approach in Harrison to the proposed 
highway bridge over the Passaic River at South Fourth 
St., Harrison, and Jackson St., Newark. Engr., T. H. 
McCann, Jersey City; P. J. Cairns, Pres. Council, 
Harrison. 

MERCHANTVILLE, N. J.—An overhead bridge 66 ft. 
wide will be built soon at Moorestown turnpike by the 
Pennsylvania & N. J. R. R. Co. 

NEWARK, N. J.—The following bids were receivec 
Sept. 30 by the joint bridge committee of Essex and 
Hudson counties for a bridge over the Passaic River at 
Jackson St., as advertised in Engineering News; Thos. 
McCann, Engr. Hudson County, Jersey City: James 
Owen, Engr. Essex County, Newark; (1) being for HKssex 
county approach, (2) for the superstructure: 


1. 2. 
Edgemoor Bridge Wks., Wilmington, Del. .$20,750 $94,950 
Fagan Irecen Wks., Hoboken, N. J........ 21,612 *78,194 
M.. T;.2Gonnolly, aJersey) City 5.005 cera 29,876 81,576 
Boston Bridge Wks., Boston, Mass...... 26,506 93,990 
Miliard & Lahey, Philadelphia, Pa...... 27,000 97,000 
Youngstown Bridge Co., Youngstown, O.. 28,700 100,300 
BS CELIO RAGA OS ics Wane natn saat is terete aledayotevats F . 64,000 


Norfolk gc USillery a. sc<tnmttiieaistnivle te bulb! te eters 

Hulmes & Cogan, Jersey City.. ........ 

P. Sanford Ross, Jersey City...... : 
As ISPrOnES ten «ster iteti che Netsy axe stays he peceste eee Zo iaee 68,762 
Sandford & Skillman, Jersey City........ ..... 61,975 


*Awarded contract. 

Masonry: F. C. O’Reilly, $3,488; A. C. Sandford, $3,998; 
M. T Connolly, $6,820; Fagan Iron Works, $6,800; Nor- 
folk & Sillery, $3,750. Ten bids were received for ine 
Harrison approach, divided in separate bids each, for 
60,000 cu. yds. of filling, 5,000 sq. yds. of paving, 16,000 
sq. ft. of flagging, and 2,000 ft. of curbing. 

COLUMBIA, PA.—It is reported that the Western Mary- 
land R. R. Co. is considering the question of a bridge over 
the Susquehanna River at Columbia. J. M. Hood, Pres., 
and Gen. Mgr., Baltimore, Md. 

HARRISBURG, PA.—The county bridge over the Con- 
odoquinet Creek north of New Kingston, will be repaired. 
It was badly damaged by the recent storms. 

MEDIA, PA.—It is reported that the grand jury has 
been petitioned to erect a new bridge over Lobbs Run, in 
Alden. ; 

MERCERSBURG, PA.—The recent storm destroyed a 
county bridge near this place, according to reports. 

PHILADELPHIA, PA.—The committee on plans and 
improvements of the Fairmount Park commission, in 
conjunction with councils committee on Fairmount Park, 
has adopted a resoluticn to direct the engineer to ad- 
vertise for bids for the sale and removal of the old bridge 
over the ravine in the west park, and the finance com- 
mittee has been recommended to apply for $5,000 to be 
used for a new bridge over Allen’s Lane, Wissahickon 
Creek. Russell Thayer, Ch. Engr. 

WRIGHTSVILLE, PA.—It is stated that the Pennsyl- 
vania R. Co. will erect a double deck drawbridge 
across the Susquehanna River, at Wrightsville. W. H. 
Brown, Ch. Engr., Broad St. Station, Philadelphia. 

WYALUSING, PA.—The township commissioners are 
considering the question of rebuilding the 65-ft. bridge 
over the river which was recently destroyed; estimated 
cost, $2,000. E. C. Ingham and W. B. Dean are Com- 
missioners. 

LEXINGTON, VA.—The county supervisors are making 
arrangements for reconstructing and repairing the bridges 
recently destroyed by the storm. 

MOUNDSVILLE, W. VA.—Press reports state that the 
Baltimore & Ohio R. R. Co. has surveyors at Mounds- 
ville, where plans are keing prepared for the new bridge 
which is to span Litle Grave Creek. The old bridge was 
washed out during the late storms and since that time 
the company has been using a temporary structure. The 
company will have a larger structure than the old one 
and it is possible that the south abutment will be ox- 
tended over to the Ohio River Co.’s track, who will also 
use it. J. E. Griener, Ergr. Bridges, Baltimore. 

ATLANTA, GA.—Bids were opened Oct. 10 for painting 
the Nelson St. bridge and the Grant St. bridge and the 
contract awarded to J. F. Snelling, agent. There were 
nine bidders, from $385 to $125. R. M. Clayton, Cy. Engr. 

CLEVELAND, O.—It is probable that the construction 
of the proposed bridge at Willson Ave., by the New York, 
Chicago & St. Louis R. R. Co. will be put off until next 
spring. D. EB. Wright, Dir. Pub. Wks. 

YOUNGSTOWN, O.—At the election, Nov. 3, the ques- 
tion of building three county bridges over the Mahoning 
River in this city to cost a total of $150,000 will be 
voted upon. 


INDIANAPOLIS, IND.—The county commissioners are 
considering plans for rebuilding the bridge over Williams 
Creek, on the Noblesville road. ‘ 

GROSSE POINT, MICH.—It is stated that a number of 
bridges will ke built here by the village, and that C. D. 
Waterman, of this place, with offices at 92 Griswold St., 
Detroit, will erect an iron bridge over the river at his 
own expense. 

MENOMINEE, MICH.—It is stated that Menominee wiil 
build 352 ft. of the proposed bridge north of Stephenson 
Island, and Marinette, Wis., will build 9544 ft. more than 


was originally intended. By this arrangement Marinette wil 
Menomi- — 


build a total of 821 ft. and Menominee 699 ft. 
nee’s original proposition was to build 612 ft. The report 
of the two committees to their respective councils will 
likely be adopted. E. L. Shaw, Cy. Engr., Marinette, Wis. 


CAiRO, ILL.—J. S. Rearden, Comptroller, 1101 Com- — 


mercial Ave., Cairo, informs us that the following bids 


were received Oct. 6 for constructing a bridge over the * 


Coche River: 


J. TL. Garrett, St. 1uouis) Mo. ies. tenis é:Soitehopeleas oes 2 0,040) ae 
Cc. F."Hunt Co., Indianapolis, Ind..........:5... 000mm 
Wrovght Iron Bridge Co., Canton, O........... . os 2S00Raae 
King Bridge Co., Cleveland, O.......... $2,480 and 4,000 
Massillon Bridge Co., Massillon, O......$2,695 and 3,500 — 
Indiana Brdge Co.,Muncie, Ind,...... .......+--- 3,075 
St. Louis Bridge & Iron Co., St. Louis. .$2,680 and 2,580 
Stutt Bros. Bridge & Iron Co., St. Louis.......... 896 


The above bids were all rejected, and new bids invited 


on plan B of the St. Louis Bridge & Iron Oo. 


St. Louis Bridge & Iron Co., St. Louis, Mo........ $2,380 
C. F. Hunt Co., Indianapolis, Ind....... ‘< 


King Bridge Co., Cleveland (awarded contract). .. 2174 a 


JQLIBNT, ILL.—Bids have been asked by the commis- 
sioners for erecting a 100-ft. steel bridge and two stone 


abutments for the sanfe, and also an arch culvert, ac- 4 


cording to reports. O. E. Cary, Comr. Highways. 


MENASHA, WIS.—The citizens of this place have voted 
to build an iron bridge here at a cost of $14,800, accord- 
ing to reports. W. W. Reed, Cy. Engr. 

WAUSAU, WIS.—C. W. Nutter, Cy. Engr., is reported 
te have prepared plans for a steel and iron bridge at this 
place. 


DOUDS STATION, IA.—It is reported that the board of 
supervisors of Van Buren county has voted to appropriate 
$20,000 for erecting a bridge over the Des Moines River, 
between this place and Leando. 


IOWA CITY, IA.—The supervisors are considering the 

question of a bridge over the Adar River, according to 
reports. 
_ MASON CITY, IA.—Bids were opened recently for build- 
ing the abutments for the Main St. bridge over Willow 
Creek. All were rejected, and the work will be done under 
the superintendence of the county commissioners. Two 
new trusses are to be added and the bridge widened to 66 
ft. It is now about 30 ft. wide,and 120 ft. long. The span 
will remain the same. The bridge when completed will 
have a 12-ft. space between the inside trusses for the 
street car line, an 18 ft. roadway on each side and 6-ft. 
sidewalks outside of the outer trusses. C. T. Dike, Cy. 
Engr.; O. E. Stanley, Asst. Cy. Engr. 

ST. PAUL, MINN.—The city engineer has been directed 
to prepare plans for an iron bridge over the railway 
tracks at Raymond Ave.; estimated cost, $10,000. It is 
probable that the contract will be let about January 1. L. 
W. Rundlett, Cy. Engr. 


NILES, CAL.—It is stated that a 2-span steel bridge is 
to be built at this place. The structure will be on ma- 
sonry foundations and will have a 196-ft. span and a 100- 
ft. span. G. L. Nusbaumer, County Sury., Oakland. 

OAKLAND, CAL.—The supervisors have been requested 
to repair the canal bridge. 


VISALIA, CAL.—Surveys have been made for the Valle 
Ry. bridge over the Kings River at Reedley. a 


HOWICK, QUE.—It is reported that D. R. Hay is re- 
ceiving bids for rebuilding the bridge at Riverfield in 
the parish of Tres St. Sa¢drement. The structure is to be 
125 ft. long and 16 ft. wide. Plans are to be furnished by 
the bidders. 

LOUISE, ONT.—W. Cranston, Clk., of Louise, is re- 


ported as receiving bids for repairing and extendi 
bridge at this place. * S, eect 


BUILDINGS. 


BANGOR, ME.—Cope & Stewardson, 314 aln 
Philadelphia, Pa., are preparing plans ror a $50 OOO peal 
dence for Edgar Scott, of this city, according to reports. 

ST. ALBANS, VT.—It is stated that this village will ask 
the legislature, which is now in session, for authority to 
issue about $35,000 of 4% town hall bonds, to be dated 
Jan. 1, 1897.—The St. Albans Academy and Graded 
School District is also about to issue school building bonds 
for $25,000. 

GREAT BARRINGTON, MASS.—Press reports state th 
a fire here Oct. 12 destroyed the Hollenbeck Block, the 
Miller House, and a row of brick houses on Railroad St. 
causing a loss of $200,000. The brick row and the Ken- 
nedy House, which was also destroyed, were owned by 
B. D. Humphrey, Chas. Watson and Dr. Camp. 

SOUTH HADLEY, MASS.—It is reported that arrange- 
ments are being made for re-erecting the buildings of the 
Mount Holyoke College, which were destroyed by fire 
Sept. 27. It is proposed to build eight cottage dormitories, 
at a cost of about $35,000 each; a gymnasium, to cost $35,- 
000, and a chapel, to cost about $100,000. Mrs. E. Storrs 
Mead, Pres., South Hadley. 

PROVIDENCE, R. I.—State Senator Eastman has intro- 
duced a resolution in the senate authorizing an appropria- 
tion of $40,000 to continue the construction of the state 
normal school.—tThis city has been authorized by the 
senate to spend $15,000 for erecting a casino at Rogers 
Williams Park, and $150,000 for park purposes. 

NEW HAVEN, CONN.—The fire commissioners have de- 
cided to erect a new engine house in Edgewood Ave. 

NEW LONDON, CONN.—Bids are asked until Noy. 5 
for erecting a post office building and custom house in this 
city, as stated in our advertising columns. Wm. Martin 
Aiken, Supervising Arch., Washington, D. C. 

NEW LONDON, CONN.—Sperry & Treat have been 
awarded the contract for erecting the new Osterweis 
building at a cost of $40,000. 

BUFFALO, N. Y.—Bids are asked until Oct. 24 for the 
foundation of the new state armory on Niagara St., for 
The building will be 530 x 240 ft. 


* 
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NEW YORK, N. Y.—Bids are asked until Oct. .20 for 
erecting an ambulance station and vaccine laboratory on 
17th Street; two sureties of $25,000 each. C. G. Wilson, 
Pres. Health Dept., Criminal Court Bldg.——Bids are 
asked until Oct. 21 for erecting a school building in 
Fordham Ave., and improving six school buildings. Robt. 
Maclay, Chn. Com., 146 Grand St.—Geo. S. Moriscn, 
1742 Monadnock Bldg., Chicago, Ill.; Prof. Wm. H. Burr, 
151 West 74th St., New York; and Gen. Wm. P. Craig- 
hill, Washington, D. C., the consulting engineers of the 
departmert of docks, have submitted a report in which 
they recommend the construction of one ferry kouse 
for the accommodation of the ferry companies at the 
Battery.——The Church of the Divine Paternity, now at 
5th Ave. and 45th St., has purchased from Slawson & 
Hobbs, agents, the property at Central Park West and 
76th St., on which the church will erect a new building. 
The committee will ask for competition on the plans for 
the structure, which will cost about $200,000. W. J. 
Pingue, Pres. Bd. Trustees; Chas. H. Eaton, Pastor, 35 
West 48th St.—It is stated that the Harmonie Club is 
considering the question of a site on Fifth Ave., for its 
proposed new club house. About $800,000 is to be spent 
on the purchase of the ground and the erection of the 
house. Henry Morgerthau, Tribune Bldg., Chn. Com.; 
Pres., J. W. Mack, 92 Liberty St.—Plans have been filed 
by the Roman Catholic Church of St. Joseph, 138 Waver- 
ley piace, for a 5-story brick school building, to cost 
$50,000. Arch., G. H. Streeton, 287 Fourth Ave.; by W. 
G. Webber, 649 Amsterdam Ave., for two 5-story brick 
flats, to cost $56,000: by Joseph Cirrito, 167 West S8Uth 
St., for a 5-story brick flat, on 103d St., to cost $50,000; 
Archs., Neville & Bagge, 217 West 125th St.; by Chas. I’. 
Rogers, 70 Fifth Ave., for two 5-story brick flats, to cost 
$90,000, Archs., Neville & Bagge, New York.——Albert C. 
Morris and Chas. H. Osborne are to erect a 10-stsry 
apartment house on 72d St., through to 71st St., on the 
east side of the retainirfg wall of the N. Y. C. & H. R. 
R. R.; estimated cost, $600,000.—The Chas. S. Kendall 
Co., 1368 Broadway, who has been awarded the general 
contract for erecting the 15-story Herald Square Hotel, 
at 36th St., Broadway and 6th Ave., is receiving estimates 


for sub-contracts; estimated cost, $1,000,000. Archs., 
Hill & Turner, 44 Broadway; D. H. Schneider, 1360 
Broadway, is the owner.— Robinson & Wallace, 123 East 


23d St., have been awarded the contract for erecting a 
4-story brick and stone building at Morningside Park ‘and 
119th St., for Barnard College; estimated cost, $250,000; 
Archs., Lamb & Rich, 35 Nassau St.——J. E. Ware, 489 
Fifth Ave., is preparing plans for a block of model tene- 
ments, 300 x 100 ft.—Thos. Cockerill & Son, 550 West 
41st St., have the contract for erecting a $124,900 school 
building. Arch., C. B. J. Snyder, 146 Grand St. 


CAMDEN, N. J.—J. C. Newson, 1001 Ches'nut St., Phila- 
delphia, Pa., has prepared plans for a church building, 
140 x 82 ft., for the Broadway M. E..Church, to cost 
$60,000. 

PASSAIC, N. J.—It is stated that the Erie R. R. Co. 
proposes to erect new passenger stations in Passaic, 
Rutherford, Middletown and Paterson, N. J. C. W. Buch- 
holz, Ch. Engr., 21 Cortlandt St., New York. 

ALLEGHENY, PA.—A. & G. Wilson have been awarded 
the contract for erecting an $80,000 residence for A. M. 
Byers, Ridge and Grant Aves. Archs., Alden & Harlow, 
Vandegrift Bldg., Pittsburg. 

CORNWALL, PA.—The trustees of the Reformed 
Church are reported as about to erect a new building. 


ERIE, PA.—It is stated that Alden & Harlow, Vande- 
grift Bldg., Pittsburg, Pa., have prepared plans which 
have been accepted for a new public building in this city, 
to cost $100,000. 

WILMINGTON, DEL.—Addison Hutton, 400 Chestnut 
St., Philadelphia, Pa., has prepared plans for a 3-story 
school building for the Delaware School for Girls, to 
cost $20,000. Mrs. Samuel Bancroft, Chn., Wilmington. 


BALTIMORE, MD.—Bids are asked until Oct. 20 for 
erecting an addition to’ the school building in South 
Baltimore. F. E. Wathen, Secy. Comrs. 


WISE, VA.—Bids are asked until Oct. 27 for con- 
structing a county court house; bond, $25,000. Archs., F. 
P. Milburn, Winston, N. C.; J. C. Wells, Chn. Bd. 

NEW ORLEANS, LA.—Bids are asked until Nov. 2 for 
erecting a light tower at Barataria Bay, La. Maj. J. 
B. Quinn, Light-house Engr., New Orleans. 

ATHENS, O.—Bids are asked until Oct. 26 for erecting 
an administration building at the Ohio University. Archs., 
Samuel Hannaford & Sons, Hulbert Block, Cincinnati; J. 
M. Welsh, Chn. Com., Athens. 

COLUMBUS, O.—It is reported that the following sub- 
mitted plans for making improvements to the state house: 
Owsley & Boucheree, Wicks Bank Bldg., Youngstown, 
O.; H. E. Siter, 3d and Walnut Sts., Cincinnati; Levi T. 
Schofield, 37 Case Bldg., Cleveland, O.; Yost & Packard, Y. 
M. GC. A. Bldg., Columbus, O.; Hannaford & Sons, Hulbert 
Block, Cincinnati; M. 8. Detweiler & Co., John Eisemann, 
The Arcade, Cleveland, O.; Knox & Elliott, Society of 
Savings Bldg., Cleveland; F. C. Cramer, 89 Euclid Ave., 
Cleveland; H. C. Lindsay, 173 Main St., Zanesville, O. 

SPRINGFIELD, 0.—Bids are asked until Nov. 12 for 
erecting an administration building for the Pythian 
home to cost about $18,000. Bids were received Oct. 7 
but were rejected. Zachary Taylor, Secy. Bd. Trustees. 


LOGANSPORT, IND.—It is stated that Michaels Uni- 
versity in this city was destroyed by fire Oct. 6, causing 
a loss of $50,000. 

LANSING, MICH.—The board of trustees of the state 
home for feeble minded has asked for an appropriation 
of about $400,000 for erecting several new buildings and 
making improvements. 

CHICAGO, ILL.—Bids are asked until Oct. 16 for the 
steam heating, plumbing, sewerage, etc., of the bath- 
house on Wentworth Ave. Joseph Downey, Comr. Pub 
Wks.——The following bids were received Oct. 5, for 10 
elevator cars for the public library building, all bidders 
being residents of Chicago. W. B. Wickersham, Secy. 
Bd. Dir.: Wm. H. Warren Mfg. Co., Blackhawk St. and 
Smith Ave., $6,700; Crane Elevator Co., 218 South Jeffer- 
son St., $6,500; $5,000, lower bid based on specifications 
drawn up by bidder; D. M. Swiney, Polk and Canal Sts., 
$6,374; Alex. H. Revell & Co., Wabash Ave. and Adams 
St., $5,963; Edmunds Mfg. Co., Robey St. and Washburn 
Ave., $5,872; Baumann-Simon Co., 8378 Fulton St., $5 O84; 
and Clarence I. Wolfinger, Room 62, 164 La Salle £&t., 
$4,920. d 

CHICAGO, ILL.—L. Broadhag, 385 Wells St., is pre- 
paring plans for a 6-story building to cost $70,000. 

JACKSONVILLE, ILL.—At the election, Nov, 3, the 
question of erecting a new county jail, to cost $35,000, 
will be voted upon. . ih Woes 

PRINGFIELD, ILL.—Bids are asked un ae 
for erecting a new high school building. Archs., M. E. 
Bell, 84 Adams St., Chicago, IIl.; R. D. Lawrence, Pres. 
Bd. Education. 

FORT LEAVENWORTH, KAN.—Bids are asked until 
Noy. 9 for constructing a hospital building and for heat- 
ing, etc. M. I. Ludington, Ch. Q. M., Chicago, Ill. 


ST. PAUL, MINN.—We are informed that the following 
bids were received Oct. 6 by the state capitol commis- 
sioners for the structural iron and steel work for. base- 
ment floor of the new capitol building, which is to cost 
about $1,000,000. Arch., Cass Gilbert, Endicott Bldz., 
St. Paul; Channing Seabury, Vice-Pres. Comrs.: 


Crown Iron Works Co., Minneapolis.... ...... $10,440 
Gillette-Herzog Mfg. Co., Minneapolis...... .... 8,485 
8S. T. Ferguson, Minneapolis..... Dalits on ramateiee 9,872 
Clof Pole, WHDNERPOME cee sic. ts sccicwlere thine 10,087 
Universal Construction Co., Chicago (accepted).... 8,188 
St. Paul Foundry Co., St. Paul, Minn............ S.TJU 
Milwaukee Bridge & Iron Co., Milwaukee, Wis.. 9,154 
Wisconsin Bridge & Iren Co., Milwaukee........ 9,985 
The Snead & Co. Iron Works, Louisville, Ky.... 10,240 
The Stewart Iron Works, Cincinnati, O......... 12,440 
The L. Scbreiber & Sons Co., Cincinnati.......... 10,131 


BROOKINGS, 8S. DAK.—At the election, Nov. 3, the 
question of issuing $7,000 in bonds for a jail will be voted 
upon, according to reports. 

KIRKSVILLE, MO.—The commissioners of Adair 
County are considering the question of issuing $50,000 
in bonds for a new court house, according to reports. 

COLORADO SPRINGS, COLO.—The question of issuing 
$84,000 in bonds for a new county court house will be 
voted upon at the election Nov. 3. 

LOS ANGELES, CAL.—Bids are asked until Dec. 9 for 
erecting a building at the county hospital, according .o 
reports. T. E. Newlin, County Clk. 

SAN FRANCISCO, CAL.—The special administrators of 
the Fair estate are said to be planning tne enlargement 
of the, Lick House to cover the Builders’ Exchange lot, 
adding 200 rooms to the hotel. 

TORONTO, ONT.—V. Wyss Thallman, Bissell Bldg., 
Philadelphia, Pa., is reported to have had his plans ac- 
cepted for a new capitol for the Province of Ontario; 
estimated cost, $3,000,000. 


WATER-WORKS. 


BOSTON, MASS.—The city engineer has prepared planus 
for a water supply from tne harbor for lire protection, 
estimated to cost $5U,0UU. The plans provide tor 12-1n. 
mains and four stations on the water front at which fire 
boats could be connected. William Jackson, Cy. Engr.; 
John E. Cheeney, Asst. Cy. Engr. 

SHARON, MASS.—The town has authorized the water 
commissioners to spend $10,U00 for extending and improy- 
ing the water plant. 

PROVIDENCE, R. I.—The aldermen have appropriated 
an additional $50,0U0 for water-works construction pur- 
poses. 

DARIEN, CONN.—It is stated that the construction of a 
large dam across the valley was commenced Oct, 8 by J. 
B. Rider, Engr., South Norwalk. 

PUTNAM, CONN.—The Putnam Water Co. contemplates 
adding a new 1,250,000-gallon Deane pump and a 60-HP. 
boiler next spring. Wm. Wheeler, Engr., 89 State St., 
Boston, 

ALBANY, N. Y.—The council has voted to issue $52,000 
in water bonds to construct a new intake, erect additional 
coal sheds and make extensions to the mains. 

ARCGADBH, N. Y.—The construction of works will prob- 
ably be commenced as soon as bonds can be sold, either 
this fall or next spring. G. N. Cowan, Engr. 

BINGHAMTON, N. Y.—John Anderson, Secy., writes us 
that the following bids were received last month tor a 
12,000,000-gallon pumping engine, as advertised in En- 
gineering News: 

Holly Mfg. Co., Lockport, N. Y. (awarded contract).$31,875 


Henry R. Worthington, Brooklyn, N. Y...-.--+.. 32,900 
Lake Erie Engineering Co., Buffalo, N. Y.......-- 38,000 
The Dickson Mfg. Co., Scranton, Pa...........+.- 44,750 
Nordberg Mfg. Co., Milwaukee, Wis.......-.--+.. 46,414 


WILLARD, N. Y.—A. H. Eldridge, of Cornell University, 
is reported to have prepared plans and specifications for a 
new water supply system for the Willard State Hospital. 
Dr. William Mahon, Supt. 

SHARON SPRINGS, N. Y.—The question of water-works 
is again being agitated. 

SKANEATELES, N. Y.—The court has refused to grant 
an injunction restraining this village from constructing 
municipal works, for which contracts were recently 
awarded. 

WHITE PLAINS, N. Y.—J. F. Daly, of Yonkers; John 
Berry, of Mount Vernon, and W. T. Emmett, of New Ro- 
chelle, have been appointed commissioners to appraise the 
local plant of the Westchester Water Co. It is understood 
that the company has refused to sell for less than $210,000. 

CAMDEN, N. J.—The land for the well system is now 
being transferred to the city and subcontracts for tube 
wells are about to be let by George Pfeiffer, the general 
contractor. The 4% water bonds have -been disposed of, 
as noted last week, money to be available Oct. 20. 

EGG HARBOR CITY, N. J.—A contract for water-works 
has been awarded to Geo. Pfeiffer, of Camden, subject to 
a vote of the citizens at an early election. 

BEAVER FALLS, PA.—The supreme court has made 
perpetual the temporary injunction restraining this bor- 
ough from constructing works, and it is stated that a pri- 
vate company, recently organized, will build a plant as 
soon as a charter is secured. 

COATESVILLE, PA.—The question of better water sup- 
ply will be voted upon next month, according to reports. 

DAWSON, PA.—D. J. Redding, Chn. Com., writes us 
that the following contracts have been awarded: Pipe 
and specials, National Foundry & Pipe Works, $1,473; 
valves and hydrants, Bailey & Farrell Co., Pittsburg, 
$360; pipe laying, F. L. Garrard, Dawson, $784; reservoir, 
P. Hickey, Mount Pleasant, Pa., $548. Taylor, Romine & 
Scott, Engrs., McKeesport, Pa. 

HALIFAX, PA.—The council appointed a committee 
Oct. 5 to contract with any party who will agree to con- 
struct works, the borough to pay $800 a year annual 
rental. J. J. Rouch, Secy. Council. 

LEBANON, PA.—The council has appropriated $5,000 
for sinking a 10-in. well at South Mountain, six miles 
from the city, with a view to increasing the water supply. 

HIGHLAND, PA.—A press report states that bonds have 
been voted for water-works, sewers, etc. 

McKEESPORT, PA.—Bids are asked until Oct. 26 for 
furnishing and erecting two pumping engines, and also 
for sinking a system of wells, etc., as stated in our ad- 
vertising columns. J. Schinneller, Engr., McClintock 
Bldg., Pittsburg; Edwin Soles, Supt. 

MOUNT JOY, PA.—The borough authorities are said to 
be in the market for a new boiler, pumps, etc., for the 
water-works, 

PENNSBURG, PA.—Efforts are again being made to or- 
ganize a local company to construct works, estimated to 
cost $25,000, according to reports. 

PHILADELPHIA, PA.—The water committee of coun- 
cils has voted in favor of contracting with the Holmes- 


burg Water Co. to supply the new county prison with 
100,000 gallons of water a day for ten years at $3,000 a 
year. 

WEST READING, PA.—The West Reading Water Co. 
has contracted with the Cumberland Mfg. Co., of Boston, 
as . $5,000 filter plant, according to reports. James Matz, 

upt. 

DELAWARE CITY, DEL.—It is reported that W. Taylor 
Leland and others, of Philadelphia, contemplate the con- 
struction of water-works at this place. 

WASHINGTON, D. C.—Capt. Edwin Burr, Asst. Engr., 
Comr., has completed his annual report, in which he deals 
with the inadequate water supply of the city; an appro- 
priation of $10,000 is recommended for sinking additional 
wells next year. 

BERRYVILLE, VA.—O. W. Gardner and §S. C. Callahan, 
of Hollidaysburg, Pa., are reported to have secured a G0- 
day option on the plant of the old Berryville Water Co., 
and it is thought that the plant will soon be completed. 

; SUMMERVILLE, GA.—It is reported that this city will 
issue bonds for water-works, 

UNADILLA, GA.—The city council has awarded a con- 
tract for an artesian well. 

OKOLONA, MISS.—At the election on Oct. 5 the citi- 
zeus voted 165 to 15 in favor of issuing $30,000 in bonds 
for water-works and an electric light plant, for which 
plans will soon be ready. Address E,. J. Ezell. 

FRANKLIN, LA.—We are informed that no contract 
for water-works was awarded Oct. 1. B. Tarlton, 
Mayor. 

CLOVERPORT, KY.—It is reported that A. A. La Heist 
is making plans for works and will try to organize a 
company to construct the plant. 

BUCYRUS, O.—The Bucyrus Water Co. has purchased 
land for the construction of an 80,000,000-gallon reservoir. 
Frank P. Kaler, Supt. 


CLEVELAND, O.—Bids are asked until Novy. 6 for the 
purchase of $300,000 in 4% water bonds, maturing Oct. 
1, 1926. H. L. Rossiter, Cy. Audr. 

DAYTON, O.—Several plans are being considered for a 
water supply for the asylum. 

MARION, O.—The state board of nealth was investi- 
gating the water supply of this city last week; report not 
yet submitted. 

HUNTINGTON, IND.—Bids are asked until Oct. 24 for 
sinking 12 8-in. tubular wells, rebuilding pumping station, 
erecting a 30 x 75-ft. stand-pipe, etc. Sturtevant & Todd, 
Consult. Engrs., Association Bldg., Chicago; E. Q. Drum- 
mond, Cy. Clk. 

INDIANAPOLIS, IND.—The Indianapoiis Water Co. has 
recorded a mortgage for $3,000,000. It is stated that the 
wells now being sunk will be tested before a filter plant is 
put in. 

ZANESVILLE, O.—The bids for an _ 8,000,000-gallon 
pumping engine, published last week, have all been re- 
jected and it is stated that new bids will soon be asked. 

CHICAGO, ILL.—Bids are asked until Oct. 20 for laying 
water mains in 26 streets. Joseph Downey, Comr. Pub. 
Wks. 

MINONK, ILL.—M. H. Pfaffle, Cy. Clik., writes us that 
the council has decided to reject all bids for a 60-ft. brick 
tower and a 3,000-bbl. steel tank, received Oct. 5, as ad- 
vertised in Engineering News, and defer the building un- 
til spring; the bids were as follows: 

Tower. Tank. 
Boliet BriGhe, Go TTOM COs. s.c.0 coco oioiralere,s sen $3,350 $4,000 
Ay Bey Kinp. Minonke. .-, ster Slee sie setae Mieke 2 BAO 4,683 
Reeves Bros., Alliance, Ohio. = hehe 
E. P. Hodgkins, South Chicago 
Cobett & Stadler, Aurora..... ...... 
Chicago Bridge & Iron Co.... : 
Heggie Bros., Joliet’. ......008.%. 
O’Brien Boiler Works, St. Louis.... 


Wm. Tunny, Lockport, Ill............... 3,900 
Irregular Bids: 

Martin O'Connell, Minonk (complete)...........++ -$7,629 

Geo. C. Morgan, Chicago (own design)............- 6,000 

Chicago Bridge & Iron Co. (own design).......-.. 6,000 

Chicago Bridge & Iron Co. (all steel).........-.... 5,000 

Joliet Bridge & Iron Co. (all steel).... 5,500 


Joliet Bridge & Iron Co, (stone tower and tank),. 6,795 

PARK RIDGE, ILL.—The contract for laying 7,000 ft. of 
water mains, etc., has been awarded to S. W. Robinson, 
of Park Ridge. Joseph Lalone, Village Clk. 

BALDWIN, WIS.—Bids are asked until Oct. 20 for fur- 
nishing and erecting a water tank, 16 x16 ft. of 3-in. 
staves, and a steel tower 60 ft. high. Chas. Settergren, 
Village Clk., writes us that $1,000 will probably be spent 
this fall and works constructed in the spring. 

DULUTH, MINN.—Bids are asked until] Oct. 30 for fur- 
nishing and laying about three miles of 42-in. riveted steel 
or cast-iron pipe, as stated in our advertising columns. 
W. B. Patton, Cy. Engr.; M. J. Davis, Pres. Bd. Pub. 
Wks.—The following bids were received Oct. 7 for new 
pump house; all local bidders: i: 


ob 
Cie Bee Oe ee be 
sow £95 =] <i ed 
$25 Soy g Ss 4 S 5 
Bidder. BE gta aa Age 
a of pa 2 22 6 5 
ee om Hee OE meas 
Q ea] Q on] 
Tujlook) Brosis. aves aientecaciccd 22,410 $22,990 $20,490 $19,790 
Ce Jo) Fredrickson ty. 22). 18,900 18,318 16,400 16,500 
NilpeNilsoniy a. doe skeet: s oe 23;897 25,657: 20:854) oasis. 
McLeod, Campbell & Smith 19.765 25,931 24,061 22,191 


ST. LOUIS, MO.—The lowest bids received Oct. 6 are 
reported as follows: For 75 tons special castings, Howard- 
Harrison Iron Co., $2,395.60; 200 tons of castings, Har- 
rison Tron Co., $6,388; 5,050 tons water pipe, Harrison 
Iron Co., $100,697; 77 stop valves, St. Louis Iron & Ma- 
chine Works, $7,401; five stop and check valves, Michi- 
gan Brass & Iron Works, $3,090; 4,960 tons water pipe, 
Harrison Iron Co., $98,902; for laying 27,300 ft. of water 
pipe, George P. Prendergast, $24,241. 

ROSEBUD, S. DAK.—Bids are asked for constructing 
a water and sewer system for the boarding school plant 
now in course of construction at the Rosebud Agency. 
Chas. E. McChesney, U. S. Indian Agt. 


ANAHEIM, CAL.—The plans of C. S. Rogers, of Ana- 
heim, include three 10-in. wells, about 135 ft. deep, and 
the erection of a 60,000-gallon tank, in addition to mains, 
etc. onds were to be sold this week, after which bids will 
be asked for constructing the plant. 


REDDING, CAL.—It is reported that George Groves will 
petition for a franchise to construct works.——The new 
owners of the Mad Mule mining property, near Whisky- 
town, are reported about to erect a large pumping sta- 
tion on the Grizzly gulch and pump water about a mile 
over the mountain. 

SAN DIEGO, CAL.—A local paper states that the stock- 
holders of the Temesco Water Co. will soon vote on the 
issue of $175,000 in bonds for supplying water in Corona 
and for improving the pipe system, 
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SUSSEX, N. B.—The Sussex Water & Electric Light 
Co. has been organized. 

PARRSBORO, N. S.—Prof. W. R. Butler, of Kings Col- 
lege, Windsor, is preparing plans and specifications for 
water-works, to be constructed in the spring. N. H. Up- 
ham, Town Clk. 


CHAMBLEY BASIN, QUE.—Bids for constructing an 
aqueduct are reported as being received by this village 
and Chambly Canton. EH. L. De La Vallee & Cie, Engrs., 
17 Place d’Armes Hill, Montreal. 


COWANSVILLE, QUE.—It is reported that works are 
being constructed. 


BRIDGEBURG, ONT.—The Welland ‘“‘Telegraph”’ states 
that John Galt, of Toronto, has prepared plans for works 
to cost $27,000; also that D. A. Coste will construct works 
ir granted a franchise. 


WELLAND, ONT.—It is reported that this city has 
been directed to invest $50,000 in water-works, or suf- 
fer a raise of 50% in insurance rates. 


HUNTSVILLE, ONT.—Bids are being received for the 
construction of works, according to reports. William 
Rumsey, Clk. 

LONDON, ONT.—The superintendent has reported that 
a separate system of water-works for street water would 
cost about $38,000. 

VANCOUVER, B. C.—Bids are asked until Oct. 28, ac- 
cording to reports, for a quantity of steel riveted pipe 
and stop valves. T. F. MeGurgan, Cy. Clk. 


IRRIGATION. 


EL PASO, TEX.—Wm. W. Follett, Engr., 2383 East Ma- 
ple St., Denver, Colo., writes us that no steps have yet 
been taken looking to the immediate construction of res- 
ervoir at El Paso, Tex. Some information is being col- 
lected as to use of water in the United States, the Mexi- 
cans claiming that the recently large increase of the use 
of water in Colorado has deprived them of it at El Paso. 
—P ress reports state as follows: A. Engledue, Chn. Loa- 
don board of directors of the Rio Grande Dam & Irri- 
gating Co., accompanied by W. T. Johns, Secy., recently 
arrived in El Paso to open permanent offices here. The 
company they represent proposes to commence in a few 
days the construction of a dam and reservoir across the 
Rio Grande River in New Mexico, 90 miles above El 
Paso, and the irrigation canal will pass through El Paso 
to the valley below. About $2,000,000 has been subscribed 
to the capital of the company. 

AMERICAN FORK, UTAH.—Press reports state as fol- 
lows: The joint irrigation committee otf American Fork, 
Pleasant Grove and Lehi met here Sept. 22 to consider the 
report of Civil Engineer McAllister concerning the pro- 
posed reservoirs at Silver Lake and Milkmaid flat... “he 
plans and specifications show that the water in Silver 
Lake could be raised to a depth of 15 ft., and the water al- 
ready in the lake, averaging about 8 ft. in depth, could 
be drained therefrom through the solid granite below for 
about $900. This would furnish enough extra water to 
irrigate 215 acres of land. It is also estimated that a res- 
ervoir could be built in Milkmaid flat to hold sufficient 
water to irrigate 578 acres for about $12,000; or that a 
reservoir to irrigate 949 acres, bringing the water to a 
30-ft. level, could be built for about $19,0U0. The plan 
for the Silver Lake reservoir was adopted by the com- 
mittee. 

NEW COMPANIES.—Bridge Creek Irrigation Co., Cool- 
idge, Hamilton county, Kan.; $150; it is stated that the 
company proposes to build a large canal; Pres., W. E. 
Brown; Secy., M. O. Clark; Treas., H. J. Laubach. 

Crater Reservoir Co., Hotchkiss., Colo.; $7,200; it is 
proposed to construct a reservoir in Delta county in the 
vicinity of Bald and Crater peaks. The waters will be 
taken out of Leroux Creek. A. D. Simpson, N. D. Ben- 
nett, C. R. Miller, E. E. Hall, E. M. Houts, Percy Houts, 
R. O. Wilmont, H. R. Bennett, 8S. E. Ellington. 


SEWERAGE. 


ST. ALBANS, VT.—We are informed that the main out- 
let sewer is being built by the village. About 5,000 ft. will 
be built this year, but will not be let by contract. Chas. 
EB. Collins, Engr. and Supt., Cambridge, Mass. 

SPRINGFIELD, MASS.—Daniel W. Mellen, Springfield, 
has been awarded the contract for extending the Long 
Hill sewer into the Connecticut River, by the construction 
of 300 ft. of 18-in. cypress pipe outlet with a 24-in. 
storm water sewer, and also tile and cast-iron sewer pipe, 
at $4,825. McKenzie & Peterson, of Springfield, were the 
only other bidders at $4,969. Chas. M. Slocum, Cy. Engr. 


PROVIDENCE, R. I.—Plans have been prepared for a 
sewage disposal plant by precipitation, the contracts for 
which will probably be let next spring. J. H. Shedd, Cy. 
Engr. 

NEW HAVEN, CONN.—The committee has reported fa- 
vorably on the construction of sewers in five streets. C. 
W. Kelley, Cy. Engr. 

BROOKLYN, N. Y.—Bids are asked until Oct. 28 for 
furnishing 48-in. cast-iron pipe and special castings for 
the main relief sewer along the Clinton Ave. bulkhead 
wall, and for constructing sewers in two streets. Theo. 
B. Willis, Comr. Cy. Wks. 

BUFFALO, N. Y.—Bids are asked until Oct. 16 for con- 
structing a 12-in. pipe sewer in Pearl St. R. G. Parsons, 
Secy. Pub. Wks. 

GENEVA, N. Y.—Walker & Robinson, of Tippecanoe, O., 
who had the contract to construct the 24 miles of sewers 
here; have failed and the work has been relet to John F. 
Dolan, of this place. About nine miles have been built. 
The new contract has about the same prices as the old. 
Work will be resumed at once. Bids were submitted by 
Walker & Robinson June 5 at $39,800 with trenching, rock 
and embankment, and at $36,800 without rock and em- 
bankment, as stated in our issue of June 25. S. G. Gano, 
Engr. in charge, Geneva; J. J. R. Croes, Consult. Engr., 
68 Broad St., New York; E. W. Herendeen, Pres. Comrs. 


WALDEN, N. Y.—The following submitted bids Oct. 2 
for pipe sewers in six streets: John J. Taylor, Cornwall; 
Syracuse Stone Co.; Costello & Dunn, Kingston; Frank G. 
Wood, Newburg; Taylor & Bateman, Walden; Samuel A. 
Wilson, Newburg; Morgan & McCartly, Kingston; Henry 
E. Weiner, Kingston; E. 8S. Sayre, Walden; Cornelius 
Daley, Poughkeepsie; John Duff, Newburg; John Mitchell, 
Kingston; Isaac Edwards, Cornwall. For digging trenches: 
E. H. Van Kueren, M. Depuy, E. Mitchell, G. M. Mills- 
paugh, Wm. Tompkins, J. Fetherston, Stephen Stickels, 
of Walden. E. S. Sayre, Walden, was awarded the con- 
tract for furnishing 8,400 ft. of 15 and 12-in. sewer pipe, 
and G. H. Van Kuren, M. Depuy, Stephen Stickles, Wm. 
Tompkins and Edward Mitchell the contracts for con- 
structing. 

ROCHESTER, N. Y.—Bayer & Albaugh were the only 
bidders Oct. 7 for constructing a 24-in. pipe sewer 2,090 
A in the Culver Road, at $12,228. E. A, Fisher, Cy. 

ner. 


TRENTON, N. J.—Bids are asked until Oct. 20 for con- 
structing sewers in several streets, according to reports. 
C. Edward Murray, Cy. Clk. 

ALLENTOWN, PA.—R. S. Rathbun, Cy. Engr., sub- 

mitted a report Oct. 6 on the construction of a filtration 
plant to cost about $80,000, and of trunk and lateral 
sewers to cost about $141,000, The question will be voted 
upon at the next election. 
: PHILADELPHIA, PA.—Geo. S. Webster, Ch. Engr., in- 
forms us that bids for two small connections with the 
Manayunk intercepting sewer will be asked soon, estimated 
cost about $6,000. 

SHARPSBURG, PA.—Bids are asked until Oct. 31 for 
the completion of the sewer system, consisting of about 
1,665 ft. of brick sewer and about 16,500 ft. of pipe sewer, 
with the necessary manholes, catch basins and flush tanks. 
Bids will be received for the whole work or for one or 
more of the three sections into which the work is di- 
vided. E. C. Hulbert, Borough Engr., 1035 N. Canal St., 
SuanD SPURS: G. D. MeMorran, Pres. Council; C. A. Clowes, 


YORK, PA.—Joseph L. Wickes, Atlantic City, N. J., 
has been selected by the council to prepare plans for a 
sewer system. About 30 engineers submitted bids Sept. 
20 for preparing plans, as advertised in Engineering News. 
Sebastian Mayer, Chn. Wom. 

UNIONTOWN, PA.—Surveys are reported as being made 
for a sewer system for this place. 

BALTIMORE, MD.—-The Southwest Baltimore Improve- 
ment Association, at its meeting Oct. 8, at 712 South War- 
ner St., discussed the question of a sewer in Stockholm St. 
Chas. A. Briscoe, Chn. Com. 

BALTIMORE, MD.—Bids will soon be asked for a 36 
and 30-in. cast iron pipe sewer in Charles St.; estimated 
cost, $8,000. Janon Fisher, Cy. Comr. 

TAMPA, FLA.—J. H. Neff, Cy. Engr., writes us that no 
work can be done on the proposed sewer system until 
after Nov. 15. Des. Engrs., Waring, Chapman & Farquhar, 
874 Broadway, New York. 

LOUISVILLE, KY.—J. H. Pearson, Cy. Engr., writes 
us as follows in regard to projected sewer work: Our 
sewers are all built out of a general tax fund, whether 
new or reconstruction, and usually by city force. The 
system takes both surface and house drainage, and is 
becoming overtaxed. I have recommended for this new 
year several large sewers, but there is no probability that 
more than one of them will be built, which one I cannot 
say; approximate estimate is as follows: 


Diameter. Estimate. 
30th St., Bank St. and 34th St. 

(Al MONG) seein patent OO See 8 ft. $154,200 
Olay St. sewer... ‘hives Tit. Git: 67,060 
Christie and Barrett Ave., sewer. .2 ft., 3 ft., 5 ft. 50,600 
Enterprise No. U..0.2 cise sere 5 ft., 9 ft. 22,000 


We have a large filthy stream running through our East 
End (Beargrass Creek), which takes all the East End sew- 
age. I am in hopes of starting a scheme to improve it, 
making it 50 ft. wide, 5 ft. deep, between walls, and laying 
the bed invert in vitrified brick or cement, so as to give 
it a uniform grade, and straighten its course for about 
two miles; estimated cost, $550,000; work to be done in 
yearly installments, unless funds are raised for it by bonds. 
We cannot turn it around the city, and have to put up with 
it, but can improve it, and this will have to be done, no 
matter what it costs, some time. We also have a great 
deal of trouble in cleaning out our sewers, and I am 
getting up an elevator bucket arrangement for the purpose. 

MANSFIELD, 0O.—L. E. Chapin, Cy. Engr., of Canton, 
O., has submitted a report on plans and specifications 
for the proposed sewage disposal works for this city, ac- 
cording to reports. 

INDIANAPOLIS, IND.—The board has adopted resolu- 
tions for constructing about 4,700 ft. of 39 to 82-in. brick 
and 20 to 12-in. pipe sewers. B. J. T. Jeup, Cy. Engr. 

HOLLAND, MICH.—The board of public works is con- 
sidering the question of extending the sewers. Engyr., A. 
L. Holmes. 

LAURIUM, MICH.—Joseph R. Murphy, Clk., writes us 
that an election to issue $35,000 in sewer bonds to build 
a system was held Sept. 12, and resulted in a tie vote. 
Nothing further will be done for the present. Probably 
an effort will be made next year to again obtain permis- 
sion to issue bonds. 

SAGINAW, MICH.—It is proposed to build a system in 
the west side. and also a sewer to cost $3,120 in Michigan 
Ave. H. E. Terry, Cy. Engr. 


LINCOLN, ILL.—Bids are asked until Oct. 19 for con- 
structing about 7,800 ft. of 24 to 8-in. pipe sewers. T. S. 
Davy, Cy. Engr.; Frank Bollin, Cy. Clk.——In addition 
to the above there is 1,800 ft. of 18-in. pipe sewers to be 
built soon. ; 

ROSEBUD, S. DAK.—Bids are asked for constructing a 
sewer system and water-works for the boarding school 
on the Rosebud reservation. Chas. E. McChesney, U. S. 
Indian Agent, Rosebud. 

ARNPRIOR, ONT.—We are informed that probably no 
bids will be asked until next spring for constructing 20,- 
000 ft. of 42 x 80-in. brick and 24 to G-in. pipe sewers, to 
cost $25,000. J.-L. Morris, Engr., Pembroke, Ont. 

NAPANEE, ONT.—The council is considering the ques- 
tion of constructing sewers. 


GARBAGE DISPOSAL-STREET CLEANING, 


OSWEGO, N. Y.—A press report states that a local gar- 
bage company has been organized and began work Oct. 4, 
and that is hoped to have a small crematory soon. H. 
D. McCaffrey, Pres. Bd. Pub. Wks., can probably give 
information. 

WASHINGTON, D. C.—The commissioners on Oct. 7 
authorized the issuing of a permit to J. N. Warfield for 
a Smith garbage crematory near the old observatory 
grounds. It is said that the plant will cost $25,000 and 
be completed within 90 days. 

CLEVELAND, O.—The council has appointed a commit- 
tee of five to visit other cities and investigate garbage 
disposal plants before awarding the contract in this city. 

ST. PAUL, MINN.—A committee of six is to be ap- 
pointed to prepare plans and specifications for the gar- 
bage contract for 1897. 


STREETS AND ROADS. 


BOSTON, MASS.—Bids are asked until Oct. 16 for 10,500 
sq. yds. of macadamizing, 6,800 sq. yds. of gravel side- 
walks, 6,000 cu. yds. of gravel, grading, etc., in Boylston 
St. B. W. Wells, Supt. of Streets. b 

QUINCY, MASS.—The question of appropriating $18,- 
000 for paving Copeland St. is being considered by the 
council. C. F. Knowlton, Cy. Engr. 

ROCHESTER, MASS.—It is stated that work will soon 
be begun on the macadamizing of a road from Rochester 
Centre to the Marion line, to cost $7,500. 

DANIELSON, CONN.—At a recent town meeting it was 
voted to appropriate $30,000 for macadam roads. J. A. 
Atwood, of Wauregan, Conn.; W. D. Rouse, of Central 


- several funds raised by general taxation. 


Village, Conn., and Floyd Cranska, of Moosup, Conn., < 
mete been appointed a committee to take charge of the | 

HARTFORD, CONN.—The question of raising the 
streets along the water front, at a cost.of about $300,000, 
is again being considered by the council and the citizens. 
Chas. H. Northam, Pres. St. Comrs.; C. C. Goodrich, 
Supt.; D. G. Stoughton, Chn. Com.; H. F. Smith, Cy. Clk. 

SUFFIELD, CONN.—We are informed that HE. Hen- 
nessy, agent, Suffield, bid Sept. 30 as follows for grading 
and macadamizing a road: For 2,000 ft., $1.10 per lin. ft.; 
for GOO lin. ft., $1.12%; for 500 lin. ft., $1.15; or so much 
as the selectmen may direct. 

BROOKLYN, N. Y.—The grading and paving committee 
has reported favorably upon resolutions for paving por- 
tions of 18 streets with asphalt, at a cost of about $130,- 
000; two with macadam at a cost of $25,000, and one 
with Belgian blocks, to cost $13,000.—The assessment 
committee is considering the question of grading and 
macadamizing Ocean Ave., at a cost of $25,000. Wm. 
Ss. Curtis; Urs, ‘Chn: 

BUFFALO, N. Y.—The following bids were received by 
the board of public works Oct. 9 for paving; R. G. Pas- 


sons, Clk: 

Cazenovia St. Asbury Alley. 
P. B.- McNaughton, brick... ..3..¢0 $13,442 $1,112 
Standard Paving Co., asphalt..... . 14,500 1,100 
German Rock Asphalt Co., asphalt... 16,797 1,297 
LH .Gipp {bricks -t2suc ee ate 13,558 pe ss 


NEW YORK, N. Y.—Bids are asked until Oct. 19 for 
asphalt paving in three streets and grading and curbing — 
in Naegle Ave. C. H. T. Collis, Comr. Pub. Wks.—— — 
L. F. Haffen, Comr. St. Improvements for the 23d and 
24th wards, has asked for $955,340 for street work in the 
north side.——The board of estimate, Oct. 6, appropriated 
$1,000,000 under the legislative act for the repaying of 
the city streets. The act provides that $3,000,000 may 
be used for repaving, but not more than $1,000,000 in any 
oue year. Appropriations were also made for repairs and 
fences for the Boulevard. E. W. Bloomingdale of 
Bloomingdale Bros.; P. H. Dugro, Hotel Savoy, and John 
D. Crimmins have petitioned the board of street opening 
to widen 59th St., from 5th Ave. to 3d Ave. 

NEW YORK, N. Y.—Bids are asked py the department 
of parks, The Arsenal,, until Oct. 26 for 58,600 sq. ft. 
of cement walk at the Grant Tomb, Riverside Park. The 
work will include 55,000 sq. ft. of sod, 3,100 lin. ft. of 
granite coping, about 11,000 cu. yds. of excavation. fill- 
ing, mold, etc. 

NIAGARA FALLS, N. Y.—The board of public works 
has reported the following estimate for paving Third St.: 
asphalt, $22,200; brick, $20,400. W. W. Read, Cy. Engr. 

PELHAM MANOR, N. Y.—It is stated that the board 
of estimate of New York city has appropriated $29,000 for 
improving the Pelham road. $ 

SCHENECTADY, N. Y.—The council passed an ordi- _ 
nance Oct. 6 for sheet asphalt paving in Jackson Place. 
The work must be completed by Noy. 15. L. B. Sebring, 
Cy. Engr. 

WHITESTONE (L. I.), N. Y.—The village trustees are 
considering the question of holding an election Oct. 23 
to vote on the subject of issuing $50,000 in bonds for 
macadamizing. W. S. Overton and W. L. Watson are 
trustees. 

CAMDEN, N. J.—Bids are asked until Oct. 23 for Bel- 
gian block paving in St. John St., according to reports. 
L. E. Farnham, Cy. Engr. 

HACKENSACK, N. J.—N. J. Conover, of Freehold, N. 
J., has been awarded the contract for grading, etc., in 
several streets. 

JERSEY CITY, N. J.—Bids are asked until Oct. 19 for 
8,500 sq. yds. of granite and 2,230 sy. yds. of macadam 
paving. Geo. T. Bouton, Clk. Comrs. 

NEWARK, N. J.—The commissioners have approved 
ordinances for asphalt paving in five streets. Wm. 


- Stainsby, Pres. Bd.; W. E. Greathead, Clk., J. M. Sey- 


mour, Mayor. 

PATERSON, N. J.—Bids are asked until Oct. 27 for 
macadamizing two roads. J. J. Van Noordt, Dir. Free- 
holders; A. B. Pearce, Clk. 

UNION, N. J.—Bids are asked until Oct. 17 for 2,250 
lin. ft. of stone sidewalks. A. M. Woodruff, Township 
Clk.; Address Wm. P. Bonnell, Roselle, N. J. - 

ALLENTOWN, PA.—R. S. Rathbun, Cy. Engr., has 
presented estimates for about 180,000 sq. yds. of paving 
with either brick, granite block or asphalt, to cost $320,- 
000, $440,000 or $450,000, respectively. Of this work the 
Traction company would probably pay for 33,000 sq. yds. 

GREENSBURG, PA.—It is stated that the contract will 
be let at once for constructing six miles of the Johnstown, 
Indiana & Westmoreland Turnpike. Engr., John E. Dye, 
Johnstown, Pa. é 

SEWICKLEY, PA.—It is reported that some of the streets 
of this borough are to be paved soon. Geo. H. Anderson, 
Burgess. 

BALTIMORE, MD.—The question of making a speedway 
out of Pimlico Ave. is being considered; $25,000 has al- 
ready been pledged. Dr. A. W. Clement is interested. 


LOUISVILLE, KY.—J. H. Pearson, Cy. Engr., writes — 
us as follows: Paving contracts are usually awarded in 
small blocks, costing $3,000 to $6,000. All new streets, 
alleys, sidewalks, fire cisterns, hydrants and wells, when 
first built, are paid for by the abutting property owners 
on warrants issued to contractors to collect themselves. 
Reconstruction of sidewalks is paid for in the same way, . 
but reconstruction of streets, etc., is paid for out of the 3 
We have tried 
a number of different kinds of brick for our streets, such 
as Bannon pavers (local), a yellow brick; Mack brick, ‘ 
Sciota blocks, McManagal blocks, Star blocks, Porter A, 1 
and new Ironton pavers. None of them haye lasted in 4 
good order five years. We have used Barber asphalt, 
(Trinidad Lake asphalt), and find it rolls up very badly. 
We are now trying Kentucky natural rock asphalt, laid 
by the Breckinridge Natural Rock Asphalt Co., and have ~ 
one block finished and so far we think it is good. The 
company has some ten miles in Buffalo under another 
name, I think. We use also Georgia granite blocks and ~ 
they do well as to wear. . 

DAYTON, O.—The council has voted to issue $18,000 in 
bonds for paving in Richard St. F. M. Turner, Cy. Engr. 

SPRINGFELD, O.—The board of public affairs will soon 
advertise for bids for grading and graveling, curbing and 
guttering five streets, S. J. Wilkerson, Cy. Clk. 

WYOMING, O.—Bids are asked until Noy. 2 for the pur- 
chase of $4,370 of 6% street bonds. Engr., C. A. Ewing, 
Carlisle Bldg., Cincinnati; W. A. Clark, Clk. 

INDIANAPOLIS, IND.—Bids are asked until Oct. 21 for 
about 20,000 sq vds, of graveling and 11,000 sq. ft. of side- 
walks, and until Oct. 23 for graveling in a number of 
streets. B. J. T. Jeup, Cy. Engr. 

OTTUMWA, IA.—Bids are asked until Oct. 21 for brick 
paving and curbing in district No. 53; check, $500. S. D. 
Baker, Chn, St. Com. 
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SIOUX CITY, IA.—The residents of Nebraska Ave. have 
petitioned the council to pave a partion of that avenue 
with asphalt. L. F. Wakefield, Cy. Engr. 

ST. PAUL, MINN.—The park board is discussing the 
question of constructing a boulevard for the Bluffs on the 
West Side. John Copeland, Comr. Pub. Wks. 

SEATTLE, WASH.—The board of public works has de- 
cided to ask for bids for wooden block paving in Cherry 
St. R. H. Thomson, Cy. Engr. 

SAN FRANCISCO, CAL.—The supervisors propose to 
improve portions of about 110 streets with bitumen, mac- 
adam, etc. C. §. Tilton, Cy. Engr. 

VALLEJO, CAL.—It is proposed to pave 2,310 sq. 


yds. with broken stone at a cost of $1,000. Engr., F. R. 
Simonton, Vallejo. ; x 


MANUFACTURING PLANTS. 


CAMBRIDGE, MASS.—It is stated that the Damon Safe 
& Iron Works Co., which some time since removed its 
plant to Philadelphia, is to return to Cambridge, and an 
application for a permit to begin the construction of a 
factory building has been presented. It will be &4 x 198 
ft., two stories high, part of wood and part of steel. 


BROOKLYN, N. Y.—It is reported that Arbuckle Bros. 


have decided to erect a large sugar refinery adjoining their , 


coffee plant. 


KINGSTON, N. Y.—The Colonial Glass Co., which began 
business in Kingston last spring, is stated to want $10,000 
or $12,000 with which to enlarge its plant and provide it 
with the capital necessary for the management of the busi- 
ness. Citizens are asked to take stock to the amount 
named. The company has two mouths’ orders on hand. 

CAMDEN, N. J.—With the rumor that Arbuckle Bros. 
will build a sugar refinery in Brooklyn, it is stated that 
an application has been made for a charter for the Stand- 
ard Sugar Refining Co. to build a large refinery at 
Kaighn’s Point, Camden, N. J. The capital stock is 
$2,000,000, and the incorporators are Joseph A. Baker, 
Charles Baker, W. S. Williams, Herman Hooper and 
Thomas B. Harned. Adolph Segal, 1304 N. Broad St., 
Philadelphia, Pa., is also said to be interested. 

GUTHSVILLE, PA.—Peter Bros. will erect a shoe fac- 
tory, and are in the market for a line of machinery. 


PHILADELPHIA, PA.—Wm. H. Berry has purchased 
ground on Crosby St., Chester, and it is said that a large 
boiler manufactory will be erected on the site. 

WILMINGTON, DEL.—On Oct. 8 the morocco factory 
of Garrett & Barr, on East 2d St., was destroyed by fire; 
loss about $30,000; the factories of Charles Baird & Co. 
and of Washington Jones & Co., on Walnut St., were badly 
damaged; loss estimated at $80,000 and $150,000 respect- 


ively. 

ANNISTON, ALA.—Thompson Bros., of Birmingham, 
Ala., are said to have been awarded the contract for the 
erection of the buildings for the new mills of the Ameri- 
ean Net & Twine Co., of Boston, to be built in this city, 
and to be known as the Gold Medal Twine Mill. 

KNOXVILLE, TENN.—A press report says that J. W. 
Patton, Secy. and Treas. of the Manchester Stove Works, 
of Manchester, O., is in Knoxville with a view of locat- 
ing a branch stove manufacturing plant. 

NEW ATHENS, ILL.—A new flour mill may be erected 
on Richland St. A company, consisting of Jos. Dietz, 
George Gross and Mrs. Mary Dietz, has been formed, with 
a capital stock of $12,000. 

KANSAS CITY, MO.—A site is said to have been bought 
on which to erect a brewery, to cost $40,000, by the Leisy 
Brewing Co. 

ANAHEIM CAL.—Press reports state that W. A. Clarke 
may build a beet sugar plant. It will cost about $400,000, 
making 15,000 tons of sugar in the four months of the 
season. He is also considering the erection of a sugar 
factory in Montana. 

ONTARIO, CAL.—Fred and George Stamm are manu- 
facturing a gas engine. Should the model prove success- 
ful they will add new machinery to their shop for the 
manufacture of these engines. 


GAS PLANTS 


READING, MASS.—O. E. Weller has been appointed re- 
ceiver for the Citizens’ Gaslight Co., of this place. and 
Stoneham; liabilities, $85,000, of which $50,000 is pre- 
ferred. 

AKRON, N. Y.—The Akron Light, Fuel & Power Co., 
has been organized with a capital stock of $10,000, to man- 
ufacture gas and electricity; directors, James W. Stearns, 
Irving D. Eckerson and Richard H. Bell, of Akron, and 
John S8. Campbell and J. Henry Trautman, of Butler, Pa. 

CANISTEO, N. Y.—The Canisteo gas works has been 
sold under mortgage foreclosure to Milo M. Acker, of 
Hornellsville, for $7,755. It is stated that arrangements 
will be made at once to improve the plant. 

RICHMOND HILL, N. Y.—The Brooklyn & Queens 
County Gas Co. has asked for an excension of 60 days 
time in which to lay its mains, owing to the financial 
depression. 

ROCHESTER, N. Y.—The Rochester Gas & Electric Co. 
has been granted permission by the executive board to 
lay gas mains in several streets. 

NEW YORK, N. Y.—The Metropolitan Fuel Gas Co. 
has filed a petition for a franchise to lay mains in the 
streets of this city. It proposes to furnish gas at 50 ets. 
a thousand to householders, and at 35 cts. to large manu- 
facturers. When the franchise is secured $100,000 is to 
be paid into the treasury, and at the expiration of five 
years the city is to receive 344% on the net business done; 
also a bond for $500,000 is to be furnished. 

ECHO, PA.—The Philadelphia Gas Co. is drilling a 
number of wells for gas in this vicinity with small suc- 
cess; oil has been found in some of the wells.—The 
People’s Natural Gas Co. is erecting a large pump sta- 
tion near Glouster’s Mills, and when completed, expects 
to increase the pressure on its mains. 

MIDDLESEX, PA.—A press report states that the 
Mahoning Gas & Fuel Supply Co. will run a line to this 
place and West Middlesex, to compete with the Oil City 
Fuel Supply Co. It is hoped to have the work completed 
by Nov. 1, L. F. Barger, Mer. 

PITTSBURG, PA.—The State Line Natural Gas Co, has 
been incorporated to operate in Fayette county, Pa.; 
eapital stock, $5,000, commencing with $500. Treas., W. 
F. Johnston, Pittsburg, Pa.——The Pintsch Compressing 
Co. has been given a permit for the erection of a brick 
gas house on 2d Ave., to cost $7,800. 

BRUNSWICK, GA.—The plant of the Electric & Gas 
Light Co. is said to have been destroyed by a recent 
storm; loss estimated at $20,000. 

FLORENCE, ALA.—The Florence Gas Light & Fuel Co. 
is proposing to extend its distribution system, provided 
the town will pledge itself to a sufficient consumption. 

FINDLAY, 0.—The city gas board has ordered the lay- 
ing of mains along East High St.——The contract for 
opts a new well was given to J. C. Curren, at 32 ets. 
a. 


CINCINNATI, O.—The Cincinnati Gas & Coke Co. has 
applied for permission to open Montgomery turnpike, 
from the north corporation line to Deercreek road, and 
along that road to Smith, for the purpose of putting in 
mains, and also to open Carthage Ave., from the north 
line of Norwood to the corporation line of Carthage. This 
will enable it to supply gas to Norwood, Evanston and 
Carthage. 

INDIANAPOLIS, IND.—The Consumers’ Gas Trust Co., 
of this city, is reported about to add G0 new wells to its 
source of supply; already 33 have been completed and 
about 30 miles of field mains are being laid to connect 
these new wells with the city main. A 10-in. main, 26 
miles long has been completed, connecting the field with 
the 1G-in. main at Allisonville and a pumping station is 
being built in Hamilton county, seven miles southeast of 
Noblesville. The cost will be about $350,000.—The In- 
dianapolis Gas Co. is also at work upon a number of 
new wells. 

CHICAGO, ILL.—The Western Republic Construction 
Co. has permits for the erection of the following build- 
ings for the Ogden Gas Co.: An office two stories high, 
5OxB8 ft.; a two-story purifying house, 383x133 ft.; a two- 
story generating house, 73x40 ft.; and a boiler house one- 
story high, 73x32 ft.; cost, $35,000. 

MILWAUKEE, WIS.—The Milwaukee Gaslight Co. has 
been awarded the eontract, by the committee on street 
lights of the common council for lighting the streets for 


SEWERS AND ROCK EXCAVATION. — Coffeyville, 
Kan.—Jno. M. Walker, Cy. Engr., writes us that the fol- 
lowing bids were received Sept. 30 for constructing pipe 
sewers, lump bid being submitted for sewers and price 
per cubic yard extra for rock work; quantities are: 15-in. 
vitrified pipe sewer, 2,350 ft.; 12-in., 700 ft.; 10-in., 
5,450 ft.; 8-in., 25,300 ft.; 8 x 6 Y’s, 660; 8 x 8 Y’s, 4; 
88 T's, 34: 10 x 6 Y's, 60: 12 x 6 Y's, 16) 15. x 6 ¥’s, 
G6; flushstands, 20; manholes, 20; lampholes, 32: 


Sewer. Rock 

excay. 

W. A. Myne, Coffeyville (accepted)... .$18,000 $1.50 
H. P. Selden & Co., Kansas City, Mo.. 22,500 2.50 
N. P. Glann & Co., Toledo, Ohio...... 17,985 1.50 
W. P. Brown, Coffeyville, Kan........ 19,865 2.00 
Jas. Gilkerson, Lexington, Mo......... 21,375 2.65 


SEWERS.—Roselle, N. J.—H. M. Herbert, Ch. Engr., 
Bound Brook, N. J., writes us that the following bids were 
received Oct. 2 for constructing 8,500 ft. of 12 to 8-in. 
pipe sewers, as advertised in Engineering News; bid of 
BE. C. Wells, of Phi-adeiphia, was at first declared informal, 
but was afterwards found to be regular, prices being 76 
cts., 93 cts., 80 cts., 31 cts., TS cts., 33 cts., 40 cts., 44 cts., 
19 cts., $24, 36 cts., $7.50, 34 cts., $62,$44, $45, $43.50 and 
$7.86 respectively for the items as given 1n the table; total, 
$7.977: contract was awarded Oct. 7 to Headley & Christie, 
410 Clinton Ave., Newark, N. J. 


Quantities. 


8th Ave. 12-in. pipe, average cut 11 ft... .1,729 lin. ft.. 
Chestnut St., 12-in. pipe, average cut 12 ft. 460 “‘ “ 
9th Ave., 10-in. pipe, average cut 11 ft...1,1038 
B. & N.Y. R.R.,10-in. pipe,average cut 5 ft. 810 ‘* ‘“* 
Pine St., 10-in. pipe, average cut 12 ft..... 2254 (es s¢ 


“ce 


8d Ave., 8-in. pipe, average cut 7 ft...... (piven So RS 
4th Ave., 8-in. pipe, average cut 8 ft. .... 770 “ ‘ 
5th Ave., 8-in. pipe, average cut 8 ft. ...._ 770 “* “* 
SHU -BOEs GEIS Cereus oi ain.e, etdin: o:0 are ee ee wr almere « 5.000 a * 
Hemlock flooring ... 5,000 ft. B.M. 
Gravel filling ...... 100 cu. yds 
WONCEOTE arses acapsie thane 10: ae 
Extra excavation LOGE 
WINGHtaN Rc cs asc eles cae ccle ess Derastae card 
Ciretilar manholes ssc. cee cece ace ene's 6.. 
Circular drop manholes ...........ssseses 5.. 
Elliptical manholes ..........--eeeeeeeeee Wes ciern ot 
TigMphOledies << cteetedalel Wie slew sant reneciens U4 aoe verse 
Total 


‘Bids Received Oct. 2 for Constructing Sewers, Roselle, N. J. 


~ Cal ye a mF, 6 “stn . 
]. ae eae a ae ries ra 
ma af% bob, 3. dz g2 Zz 
w6 moe Seah ym ee Ro Gia 
Sin Sue SF os Pa O & ibs SS ihe 
[em EAS ues ae a A, > 2s 

= Sate 2:53 8H5 Bos Boe eit ie 
AY Omy Foon ams ah Bio,: Sa? 

oa SAA sommg aA Ke) a oO”Z 
<3) n Se 9) & Ay 1a 

$0.926 $0.70 $0.82 $0.75 $1.00 $1.10 $0.75 
1.09 1.16 -85 1.00 1.00 1.48 .85 
1.13 -70 76 13 -95 1.15 65 
-50 30 .70 65 +95 47 -40 
1.10 1.09 -95 .93 -95 1.40 80 
38 44 45 AT -40 -35 -30 
446 44 45 .65 -40 .35 30 
446 44 45 73 40 35 .30 
-096 22 .09 15 30 18 18 
20.00 18.00 16.00 14.00 15.00 30.00 20.00 
-60 -60 AD -50 2.00 40 1.50 
5.00 6.00 6.00 4.75 5.00 7.00 3.00 
40 .30 1.00 -40 1.00 A0 -50 
62.25 75.00 75.00 76.50 65.00 80.00 79.00 
52.60 23.00 35.00 66.50 40.00 33.00 35.00 
82.62 33.00 38.00 68.00 42.00 40.00 40.00 
49.00 380.00 35.00 52.50 35.00 40.00 28.00 
5.44 8.00 8.50 9.50 5.00 10.00 8.00 
$9,440 $8,583 $8,263 $9,202 $10,071 $10,595 $7,475 


five years at the rate of $20 a lamp a year. The city has 
2,700 lamps in use and now pays $22 a lamp. It is said 
that a limited number of Welsbach lights may be added 
jiater. 

KANSAS CITY, MO.—The Kansas City Gas Co. is re- 
ported fo be laying a new 16-in. gas main on Cherry St. 
to reinforce its main on Holmes St. Col. M. J. Payne, 
Pres. The gas consumption is said to have increased 
very much of late. 

SACRAMENTO, CAL.—The Sacramento Gas & Fuel Co. 
was incorporated Sept. 29 with a capital stock of $500, - 
000, commencing with $9,600, to manufacture and sell 
gas for illumination and fuel; incorporators, Aye R. Bell, 
J. H. Lounge and R. C. Semmler, San Francisco; Elmer 
Reed, Oakland, and W..C. Wolfe, Los Angeles. 

HALIFAX, N. S.—The Halifax Gas Co. is to sell its 
plant to the People’s Heat & Light Co.; the latter, which 
supplies gas for illuminating and heating purposes, will 
use its own plant for one kind of gas and the newly 
acquired system for the other. 


CONTRACT PRICES. 


DRAIN.—Mount Vernon, N. Y.—John F. Fairchild, Engr., 
informs us that the contract for constructing the Midland 
Ave. drain, as advertised in Engineering News, has been 
awarded Bellew & Merritt Co., of Tuckahoe, N. Y. There 
will be about 5,000 ft. of open cement drains and about 
17,600 ft. of tile drains, 2 to 36 ins. in diameter. The 
open drain consists of a trench 3 ft. 6 ins. wide and 2514 
ins. deep, filled with concrete 10 ins. thick at the bottom 
and 9 ins. at the top of each side, the semicircular drain 
15 ins. radius being formed in this and faced with a ¥-in. 
coat of neat cement, this coat extending out on each side 
for 6 ins. over the top of the concrete to join the side 
slopes. The slopes are 1 to 1 to the surface. The aver- 
age cutting of this drain is about 5% ft.7 the average cut- 
ting of the smaller drains about 3 ft., and the cutting of 
the 36-in. pipe, 1714 ft. in a sand cut. The bids were as 


LAYING WATER MAINS.—Boston, Mass.—The follow- 
ing bids were received by the metropolitan water board 
Oct. 6 for laying water mains, as advertised in Engineer- 
ing News: 


1———Sections 
Bidder. 14. 16. 18. 

Collins & Ham, South Boston....$8,209' $7,497 $9,798" 
R. J. Malone & Bro., Boston .... 9,096 7,700 14,001 
H. A. Hanscom & Co., W. Medford.11,000 5,442 10,824 
S. W. Frescoln, Reading, Pa. ....11,263 7,988 12,845 
Maney & Flaherty, Somerville ....11,772 7,890 138,382 
pee hS O:Conyalt.; Boston: 2s... 2.0.68 11,820 AP ae 19.5974 
Mitchell & Neff, Newark, N. J.....16,548 B Sete Lead 
The C. H. Eglee Co., Boston .....18,480 5,944 12,053 
Craib & Trumbull, Winthrop ..... ..... 9,460  ..... 
Francis Curnan, Rhinebeck, N. Y. ..... 6,550 11,528 
J. H. MeKnight, Everett ...... Ce vaety G;S02" bce. 
Joseph Bruno, East Boston 7,220 13,524 
George Goodhue, Concord, N. H... BIDET ES cans 
J. Wa Howe, Cambridge® os... 2:2. wey SO. SOd 
McCusker Bros., Waltham........ 11,042 
P. H. Harrison & Sons, Hartford. 11,640 
Trumbull & Ryan, Boston ....... 15,125 

1Awarded contract at the following prices: Laying 30- 
™m. cast-iron pipe, 7,330 ft., 92 cts. a ft.; 24-in., 50 ft., 
85 cts.; 12-in., for blowoffs, 120 ft., 50 cts.; 6-in. for 


blowoffs, 30 ft., 40 cts.; rock excavation above grade, 220 
cu. yds., $8; below grade, 10 cu. yds., $5; earth excava- 
tion, below grade 50 cu. yds., 60 cts.; setting air 
valves, 2, $2.50 each; chamber for 24-in. valve, $32,50; 
chamber for blowoffs, by passes and air valves, 6, $28; 
building 24-in. drain, 90 ft., $3; manhole for drain, $35; 
eoncrete masonry, 20 cu. yds., $5. e 

2Awarded contract: Laying 16-in. pipe, 10,000 ft., 45 
ets.; 4-in., for blowoffs, 50 ft., 20 cts.; rock excavation, 
above grade, 10 cu. yds., $3; below grade, 10 cu. yds., $4; 
earth excavation below grade, 20 cu. yds., 45 ets.; setting 
air valves, 4, $1.50; valve chambers, 9, $12; concrete ma- 
sonry, 5 cu. yds., $4. 


follows: %Awarded contracts: Laying 20-in. pipe, 14,400 ft., 62 
Bids Received by the Midland Avenue Drainage Commission, Mount Vernon, N. Y., Oct. 2, 1896. 
Bellew  Cort- hia Bs Mal- N. J. Wool- Edw. 

Quantities. & Mer- right & Mc- Smith loy & Con- folk& Ber- Peter 

ritt Co. Kenlon, Tague Bros. Murray. over. Sillery. rigan. Fury. 
86-in. pipet ........... 1,016 lin. ft.. $4.70 $5.50 $b.25 $5.55 $5.00: $5.75 $6.90 $6.25 $5.00 
482in, SS aero los Te a -66 1 DT .65 85 -65 58 75D “15 
J2-inie bs a ewer peer 112 “SoS 45 29 38 4314 .60 40 AT 60 -60 
10-in. BDO, Sh aes 31 .28 34 39 50 5333 .38 50 .b8 
8-in. OR SS 25 45) -28 .35 .40 .22 30 45 At) 
6-in 1 21 18 ae col -20 18 .23 -40 50 
4-in foe Ss 16 17 -20 -20 -20 15 18% -30 45 
9-in Fee tS 10 12 ho 12 -20 -09 15 -20 30 
26-in a 66 bd 1.25 1.29 1.26 1.70 1.45 1.00 1.95 
20-in Beg Hee 5D 49 1.10 g IE eg 1.08 1.40 1.10 -90 1.85 
°4-in 4S: iS 45 45 1.00 94 -90 1.25 1.00 -80 1.65 
90-in Ee ee mY | 44 -80 .79 -81 ELT -90 -75 1.85 
18-in. ef). 8 4 42 Arita Aci 54 215 80 -70 1.35 
15 -ines i a ee oare 122) 2 -28 er 75 12 a 1.10 “70 or zat 
Sar xeav.,open drains 6,800 cu. yds 2) lf «20 22 3 25) 25 oD 
ae eee cent drains 200 “ ‘“ 1.60 1.75 1.00 2.00 3.00 8.00 2.75 1.50 1.00 
Manholes ......+.++-+8- Teach... 39.00 25.00 30.00 87.00 60.00 45.00 31.50 30.00 40.00 
Motal .c..ceveservevscccseceesceveee $12,260 $12,713 $15,901 $16,321 $17,515 $17,820 - bees $18,750 $21,840 
Payments An: Gene caes. -cviccceees Certificates. ! Cash. | Certficts. '——-Cash.-——! Certficts. Cash. 


1Purnished and laid, including trenching and backfilling. 


“Exclusive of excavation. 


MACADAM ROAD.—Merchantville, N. J.—The contract 
for macadamizing 1,500 lin. ft. of macadam road for which 
bids were opened Oct. 6, as advertised in Engineering 
News, has been awarded to D. P. Regan & Bro.. of Phil- 
adelphia, at 16 cts. a cu. yd. for grading, and 6216 cts. a 
cu. yd. for macadamizing. The curbing and guttering con- 
templated has been postponed indefinitely, F. S, Walton, 
Chn. Com.; A. W, MacCallum, Engr, 


cts.; 6-in. for blowoffs, 100 ft., 88 cts.; rock excavation 
above grade, 150 cu. yds., $2.50; below grade, 10 cu. yds., 


$4.50; earth excavation below grade, 50 cu. yds., 50 cts.; 
acne air valves, 7, $1.75; chambers for 20-in. valves, 2, 


chambers for blowoffs, by passes and air valves, 11, 
$25; concrete masonry, 10 cu. yds., $4. 

PIPE SEWER.—Scranton, Pa.—The following bids were 
received Oct. 8 for constructing a 10 and 12-in. sewer in 
Columbia St.; length, 1,900 ft.; depth, 15 ft.; 10 man- 
holes, 5 street basins, and 85 house connections (average 
length 17 ft,) to curb line: Peter F, Mulligan, $1.68 a lin, 
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ft., complete; A. Menyetta, $2.01; P. J. Thornton & Co., 
$1.92; M. J. Gibbons, $1.73; Flanagan & O’Hora, $1. 84: 
all of Scranton. Joseph P. Phillips, Cy. Engr. 

DIKES, ETC.—Portland, Ore.—The following are the 
bids for constructing dikes, etc., in Tillamook Bay, Ore., 
opened by Capt. W. L. Fisk, Oct. 8, as advertised in Engi- 
neering News: 


Cc. O. Paquet Wake- 
Nolan, & field & 

Quantities. Tilla- Smith, Jacobsen, 

mook. Portland. Portland. 

Piles, . .12,400 lin. ft. $0.08 $0.095 $0.085 
umber eens 8, 000 ft. B.M. 7.50 15.00 10.00 
Bolts LOOSE erei tere ce -05 15 .18 

Spikes). 2... 700 Ibs..... -02 -06 .045 
Brush . 2,200 cords. 2.40 2.50 2.30 
WATE Serta ciate 3. ‘400 Ibs... -02 -04 O04 
Stone . 8,200 tons... . 4 .59 -50 
Excavation! ... 4,000 cu. yds. .60 375 25 
Excavation? ...12,500 ‘* ‘ ol 375 -20 
TOCA Li stevraiv rere fe eon re es ese $16,922 $15,066 $12,104 


1Bay City flat. ?Trask River. 


SEWERS.—Far Rockaway, N. Y.—The following bids 
were received Sept. 22 for constructing a sewer system, as 
advertised in Engineering News; Alexander Potter, Engr., 
137 Broadway, New York: 


Furnishing cast-iron and castings: , 


i Pipe, | 
10-in.,55 6-in., 29 


cts. for grading and $1.03 for crushed stone. Contracts 
were also awarded for 22,000 lin. ft. of 4-in. stone curb- 
ing on various streets, at from 37 to 38 cts. a lin. ft. 
The price is said to be 5 cts. a ft. higher than was paid 
for the same work during the summer, but is still from 
12 to 15 cts. below contractors’ prices prevailing in pre- 
vious years. 

SUBWAY.—Boston, Mass.—The following bids were re- 
ceived Oct. 6 for constructing section 8 of the subway, as 
advertised in Engineering News; the Metropolitan Con- 
struction Co. was awarded the contract: 


BRICK PAVING.—Memphis, Tenn. —The following con- 
tracts were awarded’ Sept. 29 for paving with brick on 
7-in. concrete foundation: Beale St., Main to De Soto, 
7,388 sq. yds., at $2 a sq. yd.; Madison St., 
Bayou, 9,404 sq. yds., at $2; Monroe St., Front to Main, 
1,726 sq. yds., at $1. 98; Union St., Bayou to Wellington, 
3,720 sq. yds., at $1.98. <A. T. Bell, Cy. Engr. 


Front to — 


PIPE SEWER.—Scranton, Pa.—The following bids were — 


received Oct. 1 for constructing 420 ft. of 10-in. pipe 


Bids Received Oct. 6 for Constructing Section 8, Boston, Mass., 


Quantities. 


Earth excavation. 14,000 cu. yds. 


Laying 6, 8, 10, 12 and 18-in. sewer pipe 900 lin. ft.. 
Iron and steel w’rk in place and secured 310 tons. . 
Brick masonry, Portland cement mortar ie cu. yds. 
Concrete mas.,Rosendale cement mortar LOOMS 
Concrete mas., Portland cement mortar 2,600 “* ‘“ 
Tiling for outside of subway walls.... "850 sq. yds. 
Plastering of Portland cement mortar.. 5,000 ‘‘ ‘‘ 
Waterprool coatings: lis Seis ss eee’ 6,000) “S45 


sewer on Monsey Ave.; depth, 13 ft.; 8 manholes, 1 
basin: Hart & Gibbons, Wilkes Barre, Pa., $1.40 per 
Subway. 
Shailer 
Aab E. W. Ss. W. & Barber © Metro- 
& Co., Everson, Frescoln, Schnig- Asphalt politan 
Waltham, Proy- Read- lau Co., Pav.Co., Con.Co., 
Mass. idence. ing,Pa. Chicago. Boston. Boston. 
$6.50 $2.35 $2.50 $2.50 $1.95 $1.95 
-50 1.00 .30 -50 A -70 
15.00 12.00 9.00 7.50 9,25 9.00 
15.00 16.00 16.00 14.50 15.75 16.75 
9.00 7.00 6.50 7.00 6.50 6.00 
10.00 8.75 8.25 8.75 8.75 8.50 
1.20 1.00 1.00 85 1.50 1.00 
-50 -50 40 -30 -40 -40 
-50 -40 45 25 -40 +30 
$132,520 $69,920 $68,910 $67,847 $62,752 $61,420 


Man- 
Ibs. per lbs. per hole h’ds DREDGING.—Philadelphia,Pa.—The following bids were lin. ft. complete; P. J. Thornton & Co., Scranton, Pa., 
Bidder. ft., 129.2 ft:, 105.2 andcovrs received by Maj. C. W. Raymond Oct. 5 for 162,500 cu.yds. $1.28; P. F. Mulligan, Scranton, Pa., $1.15. Joseph P. 
tons tons. 30 tons. of dredging in Cooper Creek, N. J., as advertised in En- Phillips, Cy. Engr. 
F, B. Hawkins & Co. $17,95 $17.95 $23.99 gineering News: John P. Randerson, Albany, N. Y., 19% ; 
M. J. Drummond .......... 18.25 18.65 24.00 cts. a cu. yd.; American Dredging Co., Philadelphia, 24 GRANITE BLOCK PAVING.—Camden, N. J.—Several 
Jackson & Woodin Co. .... 19.08 19.08 25.00 cts.; Virginia Dredging Co., Richmond, 19.7 cts.; Hess & small contracts for paving with granite blocks, of good 
WOX ee ONES rei corciiciere 18.65 18.65 29.00 Co., Detroit, 24 cts.; Frank C. Somers, Camden, N. J., quality, on sand foundation, have been awarded at $1.22 a 
Anniston Foundry Co. .... 20.80 20.80 Sere 17% cts.; A. M. Clegg, Washington, 13.7 cts. sq. yd. L. E. Farnham, Cy. Engr. 
BIDS RECEIVED FOR CONSTRUCTING SEWERS, FAR ROCKAWAY, N. Y., SEPT. 22, 1896. 
cl o,d wg aii 3) Bag n 4 ae ae. nm ody ce 
a eR ENS. See se oar Sia hee Bad ae a a oS : | San ate ete 
Bie, ee SRP ax Se Orne. ao ee sé 828 83: 84 “GE. 55s oe 
: RS Ray) ees Ot oa icy 5 2 = 5 a B iH, iS) Awd as 
nie ere) Gis) pete e so Seehrs 6 -g 2G rash Oby uns - > gs os 5, Oo oe ag ge ie 
Quantities. “ego 2p = Se S28, Age Bu RE. B, Aah ee Te. ES 98a oe Rig Baty aici 
Belem ireWe eaOre) Usa CRO a a se a Owed G1 CSO Ny eee aie ke ee °§ #20. S2%. 
ASE. gem “ae gozz “em “Ga “sez Cz “evi Saa Som Bea O85 35 Me Seme gen 
5 5 (en x 5 < A a) an is) < wa ce) 3 a Oo A 
8-in. pipe, under 6 ft. deep.... 4,705 ft. $0.23 $0.20 $0.25 $0.27 $0.26 $0.26 $0.27 $0.28 $0.23 $0.255 $0.28 $0.25 $0.26 $0.28 $0.32 $0.26 $0.37 
8-in 6 to 8 ft. deep ths es 5, .25 -26 27 .28 29 -28 wat 30 27 30 233 30 -28 84 +35 .36 49 
S=invie 6S IS Gre ONES 5 eae eet 31 35 30 33 32 -30 -30 +35 83 -39 -39 41 35 -40 37 -56 65 
Rain Ve Ose Os Miers ayene 235 .50 36 36 37 33 39 -40 39 -50 -45 A8 -40 -45 43 -66 -82 
Bair ee eae tetate 45 -65 45 46 -60 36 -80 -50 -46 +15 55 -62 -50 -95 48 -82 hes hil 
10-in. pipe, under 6 ft. deep.. 16 25 aol ABtl 33 .32 .33 -o2 .29 -295 +05 -30 .35 -30 37 232 -46 
10-in. pipe, 6to 8 ft. deep..... 29 -30 334% .382 36 84 385 38 «34 34 38 85 37 37 39 42+ — .58 
10-in. See een B 35 38 -35 38 39 36 -40 -40 -40 43 -45 -48 45 51 -42 -62 -13 
10-ins p20 eo ae 39 5D 45 -43 42 -45 45 53 47 54 52 55 -50 -70 48 12 91 
EUS torent re 47 15 -52 45 48 -48 -65 -63 -55 -79 58 -69 -60 -90 53 1.50 1.19 
LO=ine 1S eg 16 Se 02 1.15 56 -5D -60 66 84 -70 -64 1.30 -68 -93 «15 1.20 -60 2.00 1.69 
12-in. pipe, under 6 ft. deep. 31 25 44 -35 -30 40 39 -40 36 345 -43 36 -40 36 -40 41 53 
12-in. pipe, 6 to 8 ft. deep.. 33 +39 -44 -40 -40 45 -40 43 41 .39 46 41 «45 -42 42 -50 -65 
12-in Tee Sac One ic 39 45 46 41 -43 -48 AT -48 AT 48 52 -55 -50 313) -46 -59 -81 
1 2eins Yeo S IO Ceeed 2a as 43 Gi -56 -48 -50 -55 53 58 -55 -59 59 -62 55 -95 -52 -T0 -98 
12-in. 9 Se 12 aA ae -46 -80 .635 Fay) 65 -60 «15 -70 -64 -84 67 «15 -60 1.00 -62 1.02 1.27 
15-in. pipe, 6 to 8 ft deep..... -46 -50 54 -50 55 -50 59 -50 -55 48 5d -52 -55 “15 51 -63 -80 
15-in. Pemuartiatele 53 -60 58 -60 58 -60 -67 -55 -63 57 62 -66 65 1.10 -D5 oy (3) _ 95 
15-insge fe 1O Ned ee ee -63 -80 65 -60 -65 -68 TT -65 72 68 -70 +15 -70 1.25 -60 -84 1.13 
18-in. pipe, under 6 ft. deep.. 54 -50 .69 60 -68 -60 15 -55 -64 545 -70 58 -70 -65 -59 -62 -83 
18-in. pipe, 6 to 8 ft. deep..... 57 60 Sra! 65 .80 .66 .83 63 12 59 17 64 85 100 61 318 * 95 
TS-insee Ord Omer beter. 64 65 TT -70 -90 68 1.25 -70 -81 -68 85 81 -90 1.30 64 -92 ci kt 
10-in. c. i. pipe, laying only.... -20 15 A es 25 3 222, -20 -20 16 Ace 195 ae .25 24 * .20 30 
6-in. c. i. pipe, laying only.... 7,25 15 AI 15 .19 .14 ails -20 18 14 16 12 14 21 18 -20 15 op. 
Dropymanholes, .7..c eens emacs -50 50 1.75 2.00 2.00 -60 -50 8.00 1.00 -40 8.00, 50 1.00 3.00 1.00 1.00 -50 
Deep-cut connections .......... -20 OT 12 14 .20 Hess a0) 625 .5O0 .30 5) 5,0) B74 F533) Ay (3) 1.00 -20 
Oak timber in foundations .. .. 2 -05 -O1 0345.08 04 .O5 04 -O4 -04 03 04 -O-4 205 04 -08 04 06 
Hemlock sheathing ............ -O1 OL 023 L015 1 .015 02 .02 O01 02 O18 O15 .02 02 - 025 016 03 
Oak piling, «+ ---seeeeee secre 1.00 10 .30 25 -20 -05 30 40 45 15 13) 380 230 50 1.50 50 6.00 
8 x 6-in. Y’s, each ....----.-+. 23 +23 262 25 22 50 34 23 =o YE 25 -30 97 «20 3) -40 Ps 3) 
PODS IGS ITs 1 REE netene ia osetn’ spops 33 32 .80 38 732 60 60 33 42 33 B15) 42 abhi iy AB) 285 “DO AT 
12x 6-in. ‘“ OO veielialo\e w'iszrialmie ie 43 42 1.035 48 48 1.08 “73 45 «BA 48 45 52 1.47 45 ee: GRR ais 59 
1>°x-6-in.  “* Peete Todey tiskeiaeis iets -63 63 1.50 -66 67 1.90 1.00 -65 -78 .63 65 .96 1.86 -65 -65 1.00 83 
ASUXeG=in. es one aes ceaete pera lete >t) -85 2.07 -90 84 3.0 1.25 90 1.05 .86 -90 -98 2.30 85 -90 1.35 1,11 
lush tanks farce perenne. 35.00 18.00 20.00 80.00 35.00 20.00 30.00 27.00 55.00 "40.00 25.00 39.00 50.00 60.00 70.00 40.00 25.00 
Manholes, under 10 ft. deep.... 15.00 18.00 15.00 17.00 24.00 30.00 238.00 24.00 35.00 20.00 20.00 29.00 25.00 22.00 45.00 35.00 20.00 
Per ft. over 10 ft. deep ...... 1.00 2.00 2.00: 2.00 2.0 40 2.00 8.00 4.75 2.00 8.00 5.00 2.50 2.50 5.00 5.00 3.00 
Intersecting manholes .........«.. pees 18.00 25.00 20.00 25.00 380.00 5.00 40.00 30.00 37.50 ..... 80.00 45.00 50.00 40.00 40.00 50.00 5.00 
Lampholes «--.++.+e+eseeee ee -» 30 5.00 4.00 4.60 7.00 6.00 1.00 3.00 800 5.00 9.00 5.00 5.00 7.00 8.00 2.00 1.50 6.00 
Rock excavation, cu. yds. ....-. 20. 1.50 -10 35 -O1 -O1 2.25 1.00 2.00 50 -10 -50 2.00 OL 25 2.00 3.50 2.50 
Concrete, cu. yds. .. 20.. tee .- eee cir sa5 see dose oo0 45 3a ale dan Sad -50 eal as wists 
e@ _fotal vtec cette teste ects ceeee sees es $23,629 $25,107 $25,501 $25,781 $27,073 $27,364 $27,691 $28,348 $28,506 | 506 $28569 $28, 840 nthe: 348 $30,805 $33,128 $33,498 $38,517 $44,858 858 


DREDGING. —Wilmington, Del. ryan Wm. F. Smith re- 
ceived the following bids Oct. 8 for dredging in Christiana 


River, Del., as advertised in Engineering News: 

Per cu.yd. 
Haupt & Franklin, Philadelphia, Pa............. $0.285 
Atlas Dredging Co., Wilmington, Del. ........... soo 
American Dredging Co., Philadelphia, Pa. ...... .26 
Virginia Dredging Co., Richmond, Va. .......... .24 


BRIDGE PIERS.—Portland, Me.—The following bids 
were received by Geo. N. Fernald, Comr. Pub. Wrks, Oct. 
9 for building five masonry piers at Tukey’s bridge, as ad- 
vertised in Engineering News: : 


SEWERS.—Washington, D. ©.—The following bids were 
received Oct. 10 for constructing 640 ft. of 24-in. pipe 
sewer: James McCandlish, $1.35 a lin. ft.; John P. 
Largney, $1.75; E. G. Gummel, $1.39; all local bidders. 

IMPROVING PARK ENTRANCE.—Philadelphia, Pa.— 
The contract for improving the Diamond St. entrance to 
the park to include grading for 12-ft. walks, etc., for 
which $10,000 was appropriated, has been awarded to 
David Anderson, whose prices were as follows: Excava- 
tion, 17 cts. a cu. yd.; cinder surfacing, 18 cts. a cu. 
yd.; sodding, 7% cts. a sq. yd.; and relaying sodding, 4% 
cts. a sq. yd. 


Bids for Constructing Masonry Bridge 


Piers, Portland, Me., Oct. 9, 1896. _ 


- 1 3a ey 4 un - 
8 Eee 9 & X pe 
3 ee et ste) Sts & 2h es a 
Sy pe pa Bes ae 4 seem eens. BS ere 
I Eicappen one) PON teat esa is iad M2 
3 as og ay “oO 35 ds | f 0 
sere Sf S82 8s eee eee Se ee oe 
wo =) so are) n 3 $0 and Lowey 3 
So ESS Meg eee Seine hee soaaes 
Ay n Ay o Ay n Ay cdo) Q A 
i——Piers 1, 2, 3 and 4—_ Center pier All P’rs. 
Ellis & Buswell, Woburn, Mass. ........... 11.00 $55.00 $6.75 $14.60 $11.00 $55.00 $6.75 3.00 $7,820 $49,388 
C. W. Blakeslee & Sons, "New Haven, Conn. 12.50 44.00 6.50 14.95 12.50 46.00 6.50 14.75 9,600 51,111 
Ward & Tank, Lowell, Madey oh neem -.. 7.50 53.00 8.00 18.00 8.00 60.00 8.00 20.00 14,000 61,324 
W. S. White, Rockland, MGs etechemee eens 2.00 49.00 7.50 16.50 12.00 49.00 7.50 16.00 6,259 51,012 
Trumbul & Ryan, Boston, (informal bid)... 6.382 54.85 8.25 14.85 6.383 58.15 8.25 15.95 6,600 48,504 
Mairs & Lewis,New York (awarded contract) a0 50 50.00 7.00 15.00 11.50 50.00 7.00 14.00 7,000 48,525 
Thomas Dwyer, New York ...........0000. 6.00 40.00 7.00 25.00 6.00 40.00 7.00 25.00 18,000 69/238 
Aaron Cleaves, Portland, Me. Tae eet 14.72 68.18 - 7.68 20.51 14.72 63.18 8.00 20.51 8,000 68, 320 
BRICK PAVING, ETC. Milwaukee, Wis.—The tollow- JETTY WORK. _New Orleans, Tie Magi James B. 
ing bids were received Sept. 24 for paving Biddle St., from Quinn received the following bids Sept. 30 for jetty con- 
Market St. to Broadway, with vitrified brick, $1.86 was struction for improving the mouth and passes of Cal- 


the lowest bid at a previous opening of bids for this work: 
J. P. Ryan, $2.09 a a. yd.; G. J. Markey, $2.04; 
William Forrestal, $1.97; o’Donneil, $1.95; J. O. Jones, 
$1.78.——The board of phbiie works let contracts Sept, 24 
for improving Third Ave., from Lincoln Ave. to Clarence 
St., at 18 cts. a cu. yd. for grading and 57 cts. for grav- 
eling, and on Ninth St., in the Twenty-first Ward, at 14 


casieu River,La.: Gulf Towing Co.,Velasco,Tex., 13,000 sq. 
yds. brush mattress, $1 a sq. yd.; 1b, 000 tons riprap stone 
for hearting, $2. 90° a ton; 2,000 tons granite capping 
stone, $4.25 a ton; total, $65,000; John A. Davis, Gal- 
veston, Tex... ($105 (S3. 25, $4.50 and $71,400; Charles 
bea & Co., Galveston, Tex., 91 cts., $2.80, $4.50 and 


ASPHALT PAVING.—Schenectady, N. Y.—The follow- 
ing bids were received Oct. 6 for paving Liberty St. with 
sheet asphalt: Trinidad Asphalt Refining Co., New York, 
5,000 sq. yds. asphalt, $2.82 a sq. yd.; 4 x ’20-in. stone 
curb, 4,340 lin. ft., $1.01 a ft.; Metropolitan Paving & 
Construction Co., Schenectady, $2. 69 and 69 cts., respec- 
tively. Lewis B. Sebring, Cy. Engr. 

DREDGING.—Milwaukee, Wis.—Capt. Geo. A. Zinn re- 
ceived the following bids Oct. 6 for dredging: 


Menominee River: Clay, Hardpan, 

59,400 10,600 
cu. yds. cu. yds. Total. 
Ae ES VOREl a rete deacon teatee $0.129 $0.129 $9,030, 
IW AD (Starker secre ah sree .09 25 7,996 
Green’s Dredging Co. ..... 15 “25 11,560 
Racine Dredging Co. ..... -09 at 8,208 
Green Bay Harbor (200,000 cu. yds.): ide cu. yd. 
Arthur H. Vogel, Milwaukee, Wis...... «oe. §0.087 
Green Bay (Wis.) Dredge & Pile Driver Co...  cieelae .08 
William A. Starke, Milwaukee, Wis. ............ -10 
Green’s Dredging Co., Chicago, Ill. .......... Naiehs 13 
W. A. McGillis & Co., Cleveland, O. ...... wae -085 
Racine Dredging Co., Racine, Wis. ............. -066 


GRADING.—New York, N. Y.—The paar recs bids were 
received by Capt. C. A. Devoi, Asst. Q. M., Oct. 12, for 
grading about 50 acres at Sandy Hook, N. Te the site of 
the new post of Fort Hancock; approximate quantity, 
180,000 cu. yds.: 

Per cu. yd. 
New York. Ba aaa 


ia ieee eer ene aay 


W. B. Strang, Jr., & Co., 15 Wall St., 
Allston Gerry, Pelham Manor, N. Y. 
M. J. Fengon & Co., 137 Broadway, New York...... 


J. Rufus Terry, 357 Webster Ave., Hone? Island UGE ip) 
Richd. H. Brodhead, Marlboro, N. 29 
Isaac T. Brown, 11 Pine St., New York. 174% 
James S. Rogers, Plattsburg, Nes Xe 39 
Aetna Construction Co., 186 Remsen St. Brooklyn +22 
R. B. Mitchell & Co., 350 Fulton St., New York.. .069 
W. K. Ryan, 621 Broadway, New York (setae 16 
Alex. Crawford Chenoweth, 41 E. 59th St., is i 
Joseph Johnson, 198 Broadway, New York........ -411% 
BRICK PAVING.—Evansville, Ind.—The following bids 
were received Sept. 26 for paving portions of two streets 


with brick; Bedford, Weikel & Nugent, brick, $1. 61 a 


eS ee Oe eS ee ee 


a a Seed . ae] 
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sq. yd.; for limestone curbing, dressed and set, 48 cts. 
a lin. ft.; for limestone circular corners, dressed and set. 
$1 a lin. ft.; for redressing and resetting old curbing, 20 
ets. a lin. ft.; Eichel, Arnold & Co., $1.65, 50 cts., $1 and 
20 cts., respectively. 

ROCK.—New Orleans, La.—The bids received by Capt. 
Geo. McC. Derby Sept. 26 for 5,000 tons of rock for im- 
proving New Orleans Harbor, as advertised in Engineer- 
ing News, are reported as follows, price being per ton: 


Chas. G. Smith & Son, Washington, D. C...... --. $3.38 
avian v. Howell, New York city .........cccecces 3.38 
SPETEATTOUL. “CINOINNAUL Os siccsccccscesecceacne 2.40 
William J. Bishop, Lithonia, Ga. .............. Sate Od 
meee oircu. Biount springs, Alas .os.3. ccc eces. 2.21 
Charles Clark & Co., Galveston, Tex. ... 2.90 
Allan A. Goodwin, Zimmerman, La. .............. 4.00 
D. & J. Trauchina, New Orleans (600 or 700 tons). 1.72 
Lewis M. Dalgaru, Natchez, Miss. .............. 2.45 
mA A..Goodwin, Zimmerman, La. .............<:. 3.00 
Heo Gunning, Redwood, Miss. ........csssececees 3.35 


L. J. Mestier & Co.,New Orleans (only 3,000 tons) 2.40 
W. R. Harteck, New Orleans, La. 2 


The Georgia-Quincey Granite Co., Macon, Ga..... 2.60 
Frederick Hartweg, Cincinnati, O................. 2.95 
Pas CP ODY ARONA, Ghote saan cctecciccccveese, 208 
J. A. Andrews & Son, New Orleans, La........... 2.71 
Robert J. Connelly, New Orleans, La............. 3.35 
G. Herbert Ellerbe, New Orleans, La. ............ 2.51 


CEDAR BLOCK PAVING.—Port Huron, Mich.—F, F. 
Rogers, Cy. Engr., writes us that the contract for paving 
Pine Grove Ave. has been awarded to B. D. Bartow, who 
has deposited a $4,000 bond preparatory to beginning 
work; all blocks shall be cut from good, sound, live cedar 
timber, free frcem defects, and shall not measure more 
than 9 ins., nor less than 4 ins., in diameter, and shall 
be 7 ins. in length, and so placed to make as near as 
possible the spaces of uniform size; they shall be sawed 
perpendicular to the axis and of exact length. These shall 
be set on the end of the grain, and shall be selected and 
placed so as to make triangular spaces, each block shall 
have a close full depth contact with at least three other 
blocks; the paving will be on sand foundation with Me- 
dina stone curbing: 


Rouge. Section 2 of Harper’s levee, 16,500 cu. yds., at 14 
cts., to Garbish & O’Neil, of Point Pleasant, La. Ever- 
green levee (sections 1 to 8), 127,500 cu. yds., at 9.43 cts. 
for river side enlargement and 9 cts. for land side enlarge- 
ment, to Batt O’Brien, of Point Pleasant, La. At the office 
of the state engineers bids were opened for work on the 
parish line levee (between St. Charles and St. John par- 
ishes), about 70,000 cu. yds., and the contract was 
awarded to J. C. Hodge, at 13% cts. a cu. yd. 


MISCELLANEOUS CONTRACTS. 


DREDGING.—Baltimore, Md.—Bids are asked until Oct. 
26 for dredging ship channel ieading to Baltimore Harbor. 
Col. Peter C. Hains. U. S. Engrs. 

CHEMICAL ENGINE.—Sinking Spring, Pa.—The com- 
mittee has recommended the purchase of a Babcock chemi- 
cal fire engine. Samuel Field, Chn. Com. 


ARTIFICIAL POND.—Oldtown, Me.—J. W. Sewall, Cy. 
Engr., has prepared plans for an artificial pond in the 
Forest Hill Cemetery. James Wentworth, Chn. Com. 

WHARF.—Bangor, Me.—The Maine Central R. R. 
Co. is said to have received permission to build a wharf 
to cost $25,000, on the Penobscot River, at Bangor, Me. 

MORTAR BATTERY.—Baltimore, Md.—Bids are asked 
until Oct. 26 for building a mortar battery at North 
Point. Col. Peter J. Hains, U. S. Engrs., 9 Pleasant St., 
Baltimore, Md. 

CONDUITS.—Boston, Mass.—The aldermen have granted 
a franchise to the New England Telephone & Telegraph 
Co., to construct underground conduits for electric wires 
and cables in nine streets. 

HYLRAULIC DREDGES.—St. Louis, Mo.—Bids are 
asked until Noy. 11 for furnishing two hydraulic dredges, 
as stated in our advertising columns. Capt, H. E. Waiter- 
man, Secy. Miss. River Comn. 

CANAL IMPROVEMENTS.—Albany, N. Y.—Bids are 
asked until Oct. 29 for improving the Erie Canal from the 
head of the Lockport locks to station 328, near McDon- 
ald’s culvert; also from station 83.10, near Ferry St., 
to Commercial slig, and on slips 1, 2, and 3 and Commer- 
cial slip, at Buffalo; also between station 328, near 


Bids Received at Port Huron, Mich., 


t ' 
a. 
Ms as 
Bidder. of of Ca : 
43 65 26 sf 
Se 8F 35 88 
jes} 12) = a 
Kennedy & Campbell,Bay City.$0.08 $0.13 $0.41 $0.29 
R. M. Campbell, Port Huron... .14 18 37 -30 


Geo. Keith & Son, Lansing.... .12% .15 .39 -29 
Wee. format) Port MuUron. 5.6 16 16 39 32 
B. D. Bartow, Port Huron.... H ‘ 

Doe & DeLoyaa, Port Huron... .09 
Deuler & Scott, Port Huron .. .08 -16 ag 
Ptilloe CO. Ore EUTON co... LL -14 37 32 
Stephenson & Co., Port Huron. 4 
Julius Kaumeier, Port Huron. .1 14% 


3BT% = .29% 
37% 30% 


Sept. 19, for Cedar Block Paving. 
- oe . 3 
4 peers 8 a) us 
an wus ‘ as E ieee Obes wes ar 
eile eet wae 348 @S ao OF 
Op “We ee) (Eig Shame trae 
Wee eee re Ff G8. fe ons $ 
ot on ue oo _ vo ao of i} 
° fa fq = Oo ea) ie) = 
$0.18 $37.00 $9.00 $10.00 $0.24 $0.60 $0.45 $0.49%%% $14,802 
12 38.90 6.00 6.50 .2 TH .58 .g8% 14,086 
10 40.00 10.00 8.00 .19 .75 .65 2 
16 38.00 10.00 8.00 .25 .80  .80 
13 389.00 5.25 5.00 .20 .75 .60 
16 39.00 10.00 8.00 .17 1.19 1.06 
-15% 36.00 8.50 5.00 .20 .80 .80 
17 «38.00 8.00 8.00 .23 .80 .64 
14 39.75 4.00 6.00 .15 .70 .62 
4.50 4.00 


13 38.00 


PIPE SEWERS.—New Brunswick, N. J.—The contracts 
for constructing pipe sewers, as advertised in Engineering 
News, has been awarded to James Gilligan, as stated last 
week. Asher Atkinson, Cy. Surv., writes us that the bids 
were as follows; all but Thos. McGovern, of Trenton, 
N. J., being local bidders: 


‘ ' A & 

= cs} ees a 

. =| = 

Quantities. e q & ao ae 

of id as ae 

go rs o5 og 

a gle 5 she ag 

en. iron outlet*....737 ft. $26.00 $15.22 $28.00 $10.31 

ipe 

10-in., eut 7.2 ft..500 ft. -79 1.22 1.13 1.65 
10-in., Seis Neos OOO .92 1.22 1.13 1.65 
LOMIN SS eo 0) 480) 'S -92 1322 1.13 1.75 
10-In eS 13/0044 2-580: *! -92 1.22 ARIS 2.15 
oI epee dsthecses COO SS -90 1.22 1.13 2.09 
SDS ee Be OO ase .55 1,22 1.13 1.07 
S-inss <<“) 82 28430 -65 1.22 1.10 1.03 
Manholes “ 9.2 “*.. 10... 32.50 41.00 40.00 36.75 
WeDYanChen on scewceed ares. 1-00 .65 A 51 
Total saa <c Baal PIBLR Save’ KS Sue $6,644 $7,219 $8,056 $8,619 


*Laid under water in river. 


BRIDGE TOWER FOUNDATION.—New York, N. Y.— 
The following bids were received by the New East River 
Bridge Commission Oct. 7 for constructing the New York 
tower foundation, as advertised in Engineering News; L. 
L. Buck, Ch. Engr.; O. F. Nichols, Prin. Asst. Engr.; the 
first two bids are for lump sum to datum plane; the last 
bid is for completed work below datum plane, 950 cu.yds.: 


Gran- 
Bidder. All iteand Per 

granite. limestn. cu.yd. 
SOME Rete EL SILI s halaraaiwie:s jo/e\ers'epciel aleve ai $410,000 $367,000 $17.00 
Arthur McMullin & Co. ......... 39,000 424,000 35.00 
PenON. -ETIdZe COW os. Weseccces vows 460,000 455,000 30.00 
Sees AVY CSLDTOOK peice cals 60 se 50 O66 456,187 399,875 25.00 
MOCK & NODS. Wee oss se.e ces es 456,000 ....... 27.00 
McLean,Johnson & Bailie Con. Co. 470,000 460,000 25.00 
Union Bridge Co. (steel caisson).. 467,000 462,000 30.00 
Bernard Naughton .............. 473,280 441,032 33.00 
Sooysmith & Co. ......... 499,795 470,800 29.00 
Hart & Anderson . 499,000 445,000 37.00 
John Pierce ........ SOL ce Cre 549,000 449,000 28.00 
E. J. McKeever & Bro. . é 594,000 566,000 39.60 


DREDGING.—Baltimore, Md.—The following bids were 
received by Col. Peter C. Hains, U. S. Engrs., Oct. 1 for 
dredging in Baltimore: Harbor, as advertised in Engi- 
neering News; price is per cubic yard: 


b. » g f 
4 © 3”. Ons 
33 35 56 of $3 
Work. BO GD gz eA) a 
<a = br a 0 x 
ay 8 3A ga = 
> < isa] n ~ 
Craighill Channel .....$0.097 $0.062 ... esces 0.06 
Cut-off Channel ...e0.006 s+ 156 105 
Brewerton Channel .... .097 .072 f .08 
Ft. McHenry Channel.. .097 .087 ..... ..»..- 10 
Alt. bid for whole work .107 ..... .08% .0873 .08 
1Richmond. ?Philadelphia. *Baltimore. 


LEVEE WORK.—New Orleans, La.—The following con- 
tracts have been awarded for levee work: Bondurant 
(sections 1, 2 and 3), 45,000 cu. yds..; secs. 1 and 2 at 
9.25 cts., and section 3, at 8.5 cts., to J. G. Boney, of 
-Duckport, La. Cottage Home levee (sections 1 and 2), 
25,000 cu. yds., at 10.49 cts., to C. D. Leeper, of Baton 


McDonald’s culvert, to station 87x10 near Fe st., 
Buffalo; also for building the Cartersville waste weir 
ana spillway, all as advertised in Engineering News. 
The first three pieces embrace 28 miles of the Erie Canal, 
between the head of the Lockport locks, Ferry St., in 
Buffalo, including the Commercial slip and slips 1, 2, and 
5 in that city. The fourth piece provides for a waste 
weir and spillway at Cartersville, Monroe county. These 
improvements will necessitate an outlay of $1,043,600. 
C. W. Adams, State Engr., Utica; R. G. Lay, Asst. Supt. 
Pub. Wks., Rochester; Geo. W. Aldridge, Supt. Pub. 
Wks., Albany. 

DREDGING MACHINERY. — Portland, Ore.—Bids are 
asked until Noy. 10 for furnishing dredging machinery at 
Coos Bay, Ore., as stated in our advertising columns. 
Capt. W. L. Fisk, U. S. Engrs. 


ELECTRIC POWER FOR BRIDGE.—Brooklyn, N. Y.— 
Bids are asked until Oct. 23 for equipping the bridge 
across Newtown Creek, at Metropolitan Ave., with electric 
motive power. T. B. Willis, Comr. Cy. Wks. 


FILLING.—Boston, Mass.—Bids are asked until Oct. 19 
for 160,000 cu. yds. of filling at the Standway, South 
Boston, for the department of parks. Edward C. Hodges, 
Chn. Bd. Park Comrs.. Room 509 53 State St. 


BREAKWATER AND PIER EXTENSIONS.—Buffalo, 
N. Y.—Bids are asked until Nov. 30 for 12,500 ft. of 
breakwater extension and for sand-catch pier extension, 
as stated in our advertising columns. Maj. T. W. Symons, 
U. S. Engrs. 


DAMS AND SHORE PROTECTIONS. — Rock Island, 
Ill.—Bids are asked until Nov. 10 for constructing dams 
and shore protections on Upper Mississippi River, as 
stated in our advertising columns. Lt. Col. W. R. King, 
U. S. Engrs. 


MECHANICAL STOKERS.—Cleveland, 0.—The following 
bids were received Sept. 22 for equipping six boilers at 
the city infirmary and city hospitat with mechanical 
stokers: American Smokeless Furnace Co., $3,700; Ameri- 
can Stoker Co., $3,600; Brightman Furnace Co., $2,740; 
Oehlstrom Stoker Co. (awarded contract), $2,425. 


REPAIRING CRIBWORK.—New York, N. Y.—Bids are 
asked until Oct. 20 for the removal of about 306 lin. ft. 
of backing log and decayed facing timbers, and for 225 
pine piles, about 8,000 lbs. bolts, nuts, washers, spikes, 
ete., for the cribwork at the foot of East 4th St., East 
River. EH. C. O’Brien, Pres. Dept. Docks, Battery Place. 


PARK WORK.—Newark, N. J.—Bids are asked by the 
Essex county park commission, 800 Broad St., Newark, 
until Oct. 19 for work at Branch Brook Park; the work 
to include 200 cu. yds. of rock excavation, 130,000 cu. 
yds. of earth excavation, 7,600 lin. ft. of curbing, 10,700 
sq. ft. of flagging, etc. Bids for six different branches of 
work are asked for. 


WHARF.—Sitka, Alaska.—The ‘‘Mining Record,’’ Ju- 
neau, Alaska, is quoted as stating that the government 
is asking for bids for the construction of a new wharf 
at Sitka. The specifications, however, are so little in 
accordance with local circumstances, that it is not prob- 
able that any Alaskan contractor will care to do the 
work, which is to be commenced in about 60 days. 


CANAL IMPROVEMENTS.—Albany, N. Y.—State Engi- 
neer Adams has sent to Supt. Aldriage plans and specifi- 
cations for 31 pieces of work to be done upon the canals 
under the $9,000,000 appropriation. On the eastern divis- 
ion of the Erie and the Champlain canals the parts to be 
improved first are as follows: Eastern Division, Erie 
Canal—Between locks 18 and 19, 8.86 miles; between 
locks 20 and 21, 3.22 miles; between locks 27 and 28, 5.21 
miles; between locks 28 and 29, 1.97 miles;  be- 
tween locks 32 and 33, 5.11 miles; between locks 
88 and 34, 2.57 miles; between locks 42 and 44, 2.96 miles; 
between lock 22 and bridge No. 55, 3.29 miles; between 


locks 44 and 45, 1.24 miles. Champlain Canal—Twelve- 
mile level between Fort Edward and Fort Ann, 11.75 
miles; between locks 6 and 7, 3 miles; between locks 4 
and 5, 1.30 miles. 

DRAINAGE.—Laporte, Ind.—It is stated that the projec- 
tors of the movement to reclaim the Kankakee region have 
determined to begin work at once, anda meeting was, held 
Oct. 7 to confer with the engineers. The organization, 
perfected in four counties, now promises to be followed by 
action that will insure the drainage of the entire Kanka- 
kee region, and the reclamation of 500,000 acres of land. 
Pres., D. W. Place, South Bend, Ind.; Vice-Pres., Chas. 
A. Danielson, Hamlet, Ind.; Secy., H. C. Shannon, La- 
porte; Treas., H. L. Weaver. 

PIER WORK.—New York, N. Y.—The following bids 
were received by the department of docks, Geo. S. Terry, 
Secy., Oct. 13, for repairing and extending pier at West 
15lst St. and North River: 


John W. Flaherty, 510 Macon St., Brooklyn, ...... $8,974 
Barth S. Cronin, 85% 3d pl, Brooklyn............. 8,740 
Spearin & Preston, 67 E. 3d st, Bayonne, N. J. 9,289 


P. Sanford Ross, 277 Washington St., Jersey City. .10,144 
Wins-t.venks; IsQ) Pearl St. N. Xs (Citys hits ce aes 8,445 
Gildersleeve & Rolf, 39 Cortlandt St. (accepted).... 8,237 
Henry D. Steers, 5 Bowling Green, N. Y........... 8,352 

DRAINAGE CANAL.—Chicago, Ill.—The county court 
has been petitioned by abcut 5,300 voters to form a new 
sanitary district for a drainage canal from the Calumet 
River to the Chicago Drainage Channel, which is now 
being constructed. The district which the petitioners 
desire to have made into a sanitary district comprises 
about 70 square miles, and has within it all that por- 
tion of the city south of 87th St., Blue Island, Morgan 
Park, part of Harvey, North Harvey, South Holland and 
the vilages of Riverdale, Dalton, West Hammond and 
portions of Worth, Thorrton, Calumet and Bremen. It is 
proposed to construct a canal to cost $3,000,000 to $5,- 
000,000. The canal will start at the Calumet River and 
will connect with the great drainage canal at Sag. 


INDUSTRIAL NOTES. 


THE MICHIGAN PIPE CO., Bay City, Mich., has se- 
cured a contract from the Detroit Electric Lighting Com- 
mission for 50,000 lin. ft. of creosoted conduit. 


McHOSE & LYON, Dayton, O., manufacturers of bridges 
and heavy castings for buildings, assigned Oct. 5. The 
assets are $37,000; liabilities about $50,000. Their shops 
have closed down. 

THE BETTENDOREF HOLLOW STEEL AXLE WORKS, 
Davenport, Ia., is figuring on manufacturing railway ties 
from steel, pressed cold. At present it is making its all- 
one axle and gear and a patent brake beam from pressed 
steel. 

THE BUDA FOUNDRY & MFG. CO., of Chicago, has 
recently shipped from its works at Harvey, Ill, a car 
load of hand cars to Mexico, to the Sierra Madre Con- 
struction Co., John P. Ramsey, Gen. Mgr. It reports that 
the Buda railway velocipede which it has had upon the 
market for about a year is giving good satisfaction, and 
that it will send it to responsible parties upon trial. 


J. R. PATTERSON & CO., 84 Adams St., Chicago, have 
been awarded the contract for a considerable portion of the 
cement to be used in constructing the Melan concrete 
bridge over the Kaw River at Topeka, Kansas. The Dia- 
mond brand will be used. Mr. H. V. Hinckley is the su- 
perintendent of construction for the county. Mr. Patter- 
son also states that 40 car-loads of Viamond cement were 
furnished by him for use in building the Century Building 
of St. Louis. 


A. E. ROSENTHAL, 649 The Rookery, Chicago, has re- 
signed as manager of the Chicago office of Joseph Joseph 
& Bros., which position he has held for 31% years, to en- 
gage in business for himself. Mr. Rosenthal will make 
a specialty, as heretofore, of buying and selling all 
weights of relaying rails. He will also carry on a busi- 
ness in general railway supplies, including the purchase 
and sale of all kinds of railway scrap material, cotton 
and woolen waste, ete. 

STEEL FOR SWITZERLAND.—A press dispatch from 
Washington announces that Consul Eugene Germain has 
written the department of state that American pig iron, 
steel and tools are wanted in Switzerland. One of the 
largest houses in Zurich requests him to let American 
dealers know that they want 40,000 tons of pig iron for 
foundry purposes, 55,000 tons of blooms, billets, wire 
rods, bars and sheets; 3,200 tons of pipes and tubes, and 
2,000 tons of hardware goods, chains, bolts, nuts, screws, 
etc. 

THE STREET SWEEPING & LOADING MACHINE 
CO., 2520 Bismarck St. (factory 8521 South 2d St.), St. 
Louis, Mo., has been organized to handle the patents 
owned by Mr. Henry Mueller, Jr., and to sell the Mueller 
street sweeping and loading machines which have been 
in use in St. Louis for several years. Mr. Mueller has 
recently shipped two of these machines to Memphis, 
Tenn., and advises us that his machines are now in use 
in Chicago, Ill.; Indianapolis, Ind.; St. Louis, Mo.; Mem- 
phis, Tenn., and several other cities. 

GEO. P. NICHOLS & BRO., 1325 Monadnock Block, 
Chicago, have taken the agency for the western states 
for the J. H. McEwen Mfg. Co., of New York, manu- 
facturers of the McEwen engines and the Thompson- 
Ryan dynamos. Mr. Nichols states that they now have 
the contract for a 100 K-W. direct-connected dynamo 
from A. M. Rothschild & Co., Chicago, and that this is 
the second order and the third Thompson-Ryan dynamo 
that this firm has installed. They have also recently 
completed the installation of the machinery for operating 
the draw span of the Rock Island-Davenport bridge. 


THE NEW YORK FILTER MFG. Co., 145 Broadway, 
New York, informs us that on Friday, Sept. 18, suit was 
brought by it in the United States Circuit Court, at 
Utica, N. Y., against the Elmira Water-Works Co. for 
infringement of the Hyatt patent dated Feb. 19, 1884, 
which has heretofore been sustained in both the United 
States Circuit Court and the United States Circuit Court of 
Appeals. The suit grows out of the contract recently given 
by the Elmira Water-Works Co. to the Morison-Jewell 
Filtration Co., of New York and Philadelphia, for the 
erection of that company’s filter plants for the Elmira 
company, and in due season it will be followed by an ap- 
plication to the court for an injunction. 

NEW COMPANIES.—McAdams Engine Co., of San Fran- 
cisco, Cal.; $50.000; Louis C.| McAdams, Joseph Schwartz, 
J. B. Letter, Albert J. Lowenberg and Charles J. Ambrus- 
ter. 

Standard Valve Gear Co., Jersey City, N. J.; to manu- 
facture locomotives, cars, coaches and vehicles; $500,000, 
commencing with $300,000; Wm. H. Cutler, Milburn, 
N. Y.; Chas S. Farnum, Philadelphia, Pa.; Chas N. King, 
Jersey City, N. J. 

Wilmont Fire-Proofing Co., Baltimore, Md.; $100,000, 
commencing with $50; Wm. Montgomery, Jr., John M. 
Ingram, Sidney S. Frank, all of Baltimore. 


ae ce Henk yt ta RCIA ere ont 2 bree me) oe 
NOTE :—The reader will observe that these last two pages of Construction News are numbered consecutively with the loose part of the Supplement. 
The leat may be readily cut out and pasted thereto by those who keep the Supplement on file. 
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International Underground Electric Co., Camden, N. J., 
to manufacture electrical appliances; $250,000, commenc- 
ing with $1,000; Simeon J. Martin, ENery P. Ingham, 
Frank Battles, Philadelphia, Pa. 4, 

Mountain Springs Ice Co., Ogden, Utah; $5,000; Hen- 
rietta R. Griffith, G. O. Griffith, G. G. Griffith. 

Hamilton Pressed Brick Co., Scranton, Pa.; $100,000; 


Monarch Iron Co., of Duluth, Minn.; $200,000; S. W. 
Eckman, Arthur Howell and T. W. Wahl, all of Duluth. 

Peerless Powder Co., San Jose, Cal.; to manufacture 
smokeless powder; $20,000; Rocca Salomone, P. Hariata, 
L. A. Spinelli, Robert Menzel and H. A. Gabriel. : 

Globe stone Co., Cleveland, O.; to operate stone quar- 
ries and manufacture brick and tile; $250,000, commenc- 
ing with $2,500; J. F. Harper, Frank Bradley, Tyron 


Caldwell Lumber Co,, Charleston, W. Va.; $100,000; 
Howell Smith, Walter Smith, Brooklyn, N. Y.; Fred. K. 
Fitch, David Fitch, New York city. 

Templeton Mfg. Co., New York city; to deal in spring 
motors and machinery; Ed. R. Rollins, Wm. Lupton, — 
Henry Klune, all of. New York city. ce 

Kankakee River Improvement Co., La Porte, Ind.; to 
improve the channel of the Kankakee River and tribu- — 


A. M. Atherton, Arthur Hitch- 
cock, 


Michael Baumgardner, 


Bailey, Chagrin Falls, O. 


taries. 


NEW YORK STATE CANALS. 
NOTICE TO CONTRACTORS. 


OFFICE Of THE ” 
SUPERINTENDENT OF PUBLIC WORKS. 
ALBANY, N.Y. October 12,1896. 5 


Pursuant to chapter 79, laws of 1895, and 
chapter 794, laws of 1896, sealed proposals 
will be received by the Superintendent of Pub- 
lic Works, at his office in Albany, N. Y., until 
Thursday, October 29th, 1896, at 12 o’clock 
noon of that day, for the improvement of the 
Erie canal from Station 83x10, near Ferry 
Street, to Commercial slip, and on slips Nos. 
1, 2 and 3, and Commercial slip, at Buffalo, 
NEY 


Plans, specifications, notices and form of 
contract may be seen from the date of publi- 
cation of this notice to the date fixed for the 
receipt of proposals, at the office of the Super- 
intendent of Public Works, in Albany, N. Y.. 
and at the office of Thomas Wheeler, Assistant 
Superintendent of Public Works, in Syracuse, 
N. Y., and at the office of R. G. Lay, Assist- 
ant Superintendent of Public Works, in 
Rochester, N. Y. 

REQUIREMENTS.—In the selection of ce- 
ments to be used in the said work, those 
manufactered in this state will be given the 
preference, provided they satisfactcrily pass 
the tests called for by the specifications. 

In case any questions shall arise in relation 
to the accuracy of the cement tests as pro- 
vided in the specifications for this work, the 
Superintendent of Public Works may require 
that said tests shall be repeated in the pres- 


ence of and under the supervision of agents | 


or experts employed by him to enable him to 
settle the questions thus raised. 4 

The Superintendent of Public Works will re 
quire that all prices which shall be agreed 
upon between i | 
gineer as compensation for materials and 
work furnished and done and for which no 
prices are fixed in the contract, shall be sub- 
mitted to him for approval or rejection. The 
location and extent of all borrow pits and 


side of the present canal appropriation lines 
must be determined by the Superintendent of 


Public Works. before the resident engineer | 


shall direct that materials shall. be taken 
therefrom or deposited thereon. 

The delivery of all materials and all other 
work must progress in such order, at such 
times and at such rates of speed as shall be 
satisfactory to the Superintendent of Publi 
Works as is contemplated by chapter 794, of 
the laws of 1896. : 

The Superintendent of Public Works wi). 
employ inspectors to represent his department 
in and durirg the prosecution of the said 


inspectors must be observed by the contrac- 
tor, and. said inspectors must be furnished 
with every needed or required facility fer the 
inspection of all materials and work under 
the contract. 


This notice will be publicly exhibited at the | 49-9 
letting of said work, and will be attached to } *“"* 


and become a part of any contract which mav 


be executed by the Superintendent of Public } 


Works for said work, and shall have the same 


binding effect as any other part or portion } 


thereof. 


Every proposal for said work must be ac- } 
companied by a draft or certified cheek upon | 
some good banking institution, of the city of | 
New York or Albany, issued by a national or | 


state bank in good credit within the state. 
payable at sight to the 
Public Works, for the amount expressed be 
low as required to be deposited with pid f 
the proposed work. The amount of deposit 
with bid for the same will be $21,500, and 
will be retained as a part of the security unti! 
the completion of the work; the amount of 
labor bond required on execution of contract. 
$150,500; the amount of bond for the faithful 
performance of contract, on execution of con- 
tract, $215,000. 
work must be addressed to the Superintendent 
of Public Works, at Albany, N. Y., and must 
be endorsed on envelope, ‘‘Proposal for the 
improvement of the Erie canal from Station 
8310, near Ferry Street, to Commercia) 
slip, and on slips Nos. 1. 2, and 3, and Com- 
mercial slip, at Buffalo, N. Y.’’ The right is 
reserved to reject any or all bids. 

GEO. W. ALDRIDGE, 
42-2t Superintendent of Public Works. 


NEW YORK STATE CANALS. 


NOTICE TO CONTRACTORS. 


OFFICE OF THE 
SUPERINTENDENT OF PUBLIC WORKS, 
ALBANY, N. Y., October 12, 1896. 

Ptrsuant to chapter 79, laws of 1895, and 
chapter 794, laws of 1896, sealed proposals 
will be received by the Superintendent of Pub- 
lic Works, at his office in Albany, N. Y., until 
Thursday. October 29th, 1896, at 12 o’clock 
noon of that day, for the improvement of the 
Erie canal by building the Cartersville waste 
weir and spillway at Station 721, Sec. 15. 

Plans, specifications, notices and form of 
contract may be seen from the date of publi- 
cation of this notice to the date fixed for the 
receipt of proposals, at the office of the Super- 
intendent of Public Works, in. Albany, N. Y., 
and at the office of Thomas Wheeler, Assistant 
Superintendent of Public Works, in Syracuse, 
N. Y., and at the office of R. G. Lay, Assist- 
ant. Superintendent of Public Works, in 
Rochester, N. Y. 1 4 

REQUIREMENTS.—In the selection of ce- 
ments to be used in the said work, those 
manufactered in this state will be given the 


‘tor, 


the contractor and resident en- | 


| with bid for the 


Superintendent of } 


All proposals for the above | 


preference, provided they satisfactorily pass 
the tests called for by the specifications. 

In case any questions shall arise in relation 
to the accuracy of the cement tests as pro- 
vided in the specifications for this work, the 
Superintendent of Public Works may require 
that said tests shall be repeated in the pres- 
ence of and under the supervision of agents 
or experts employed by him to enable him to 
settle the questions thus raised. 

The Superintendent of Public Works will re- 
quire that all prices which shall be agreed 
upon between the contractor and resident en- 
gineer as compensation for materials and 
work furnished and done and for which no 
prices are fixed in the contract, shall be sub- 
mited to him for approval or rejection. The 
location and extent of all borrow pits and 
spoil banks, proposed to be appropriated out- 
side of the present canal appropriation lines, 
must be determined by the Superintendent of 
Public Works before the resident engineer 
shall direct that materials shall 
therefrom or deposited thereon. 

The delivery of all materials and all other 
work must progress in such order, at such 
times and at such rates of speed as shall be 
satisfactory to the Superintendent Of oa) 
Works as is contemplated by chapter 794, of 


| the laws of 1896. 


The Superintendent of Public Works will 
employ inspectors to represent his department 
in and during the prosecution of the said 
work, and the orders and requirements of said 
jnspectors must be observed by the contrac- 
and said inspectors must be furnished 
with every needed or required facility for the 
inspection of all materials and work under 
the contract. 

This notice will be publicly exhibited at the 


| letting of said work, and will be attached to 
| and become a part of any contract which may 


be executed by the Superintendent of Public 
Works for said work, and shall have the same 


| binding effect as any other part or portion 


thereof. 
Every proposal for said work must be ac- 


! companied by a draft or certified check upon 


spoil banks, proposed to. be appropriated out- } some good banking institution, of the city of 


New York or Albany, issued by a national or 
state bank in good credit within the state, 
payable at sight to the Superintendent of 
Public Works, for the amount expressed be- 
low as required to be deposited with bid for 
the proposed work. The amount of deposit 
same will be $500, and 
will be retained as a part of the security until 
the completion of the work; the amount of 


| labor bond required on execution of contract. 
$3500; the amount of bond for the faithful 
| performance of contract, on execution of con- 
h tract, $5,000. All proposals. for the above 


work must be addressed to the Superintendent 


work, and the orders and requirements of safd |of Public Works, at, Albany, N. Y., and must 


be endorsed on envelope, ‘‘Proposal. for the 
improvement of the Erie canal, by building 
the Cartersville waste weir and spillway, at 
Station 721, Sec. 15.” The right is reserved to 


| reject any or all bids.. 


GEO. W. ALDRIDGE, | 
Superintendent of Public Works. 


NEW YORK STATE CANALS. 
NOTICE TO CONTRACTORS. 


OFFICE OF THE 
SUPERINTEY DENT OF PUBLIC WORKS, 
ALBANY, N. Y., October 12, 1296. 


Pursuant to chapter 79, laws of 1895, and 
chapter 794, laws of 1896, sealed proposals 


will be-received by the Superintendent of Pub- 
llic Works, at his office in Albany, N. Y., until 


Thursday. October 29th, 1896, at 12 o’clock 
noon of that day, for the improvement of the 
Brie canal on Sec. 21, from the head of the 
Loekport locks to Station 328, near McDon- 
ald’s culvert. 

Plans, specifications, notices and form of 
contract may be seen from the date of publi- 
eation of this notice to the date fixed for the 
receipt of pronosals, at the office of the Super- 


intendent of Public Works, in Albany, N. Y.. 
and at the office of Thomas Wheeler, Assistant 
‘Superintendent of Public Works, in Syracuse, 


N. Y.. and at the office of R. G. Lay, Assist- 
ant Superintendent of Public Works, in 
Rochester. N. Y. : 

REQUIRE MENTS.—In the selection of ce- 
ments to be used in the said work, those 
manufactered in this state will be given the 
nreference, provided they satisfactorily pass 
the tests called for by the specifications. 

In case any questions shall arise in relation 
to the accuracy of the cement tests as pro- 
vided in the specifications for this work, the 
Superintendent of Public Works may require 
that said tests shall be reneated in the pres- 
ence of and under the supervision of agenfs 
or experts emploved by him to enable him to 
setHe the auestions thus raised. 

The Superintendent of Public Works will re- 
quire that all prices which shall be agreed 
unon between the contractor and resident en- 
sineer as compensation for materials and 
work furnished and done and for which no 
prices are fixed in the contract, shall be sub- 
mitted to him for approval or rejection. The 
location and extent of all borrow pits and 
spoil banks, proposed to be appropriated out- 
side of the present canal appropriation lines 
must be determined by the Sunerintendent of 
Public Works before the resident engineer 
shall direct that materials shall be taken 
therefrom or deposited thereon. 

The delivery of all materials and all other 
work must progress in such order, at such 
times and at such rates of speed as. shall he 
satisfactory to the Superintendent of Public 
Works as is eontemplated by chapter 794, of 
the laws of 1896. 

The Superintendent of Public Works will 
employ inspectors to renresent his department 


in and during the prosecution of the said 
work, and the orders and requirements of said 
inspectors must be observed by the contrac- 
tor, and said inspectors must be furnished 
with every needed or required facility for the 
inspection of all materials and work under 
the contract. 

This notice will be publicly exhibited at the 
letting of said work, and will be attached to 
and become a part of any contract which may 
be executed by the Superintendent of Public 
Works for said work, and shall have the same 
binding effect as any other part or portion 
thereof, 


‘payable at sight to 


be. taken | 


Every proposal for said work must be ac- 
companied by a draft or certified check upon 
some good banking institution, of the city of 
New York or Albany, issued by a national or 
state bank in good credit within the state, 
the Superintendent of 
Public Works, for the amount expressed be- 
low as required to be deposited with bid for 
the proposed work. The amount of deposit 
with bid for the same will be $15,500, and 
will be retained as a part of the security until 
the completion of the work; the amount of 
labor bond. required on execution of contract, 
$108,500; the amount of bond for the faithful 
performance of contract, on execution of con- 
tract, $155,000. All proposals for the above 
work must be addressed to the Superintendent 
of Public Works, at Albany, N. Y., and musi 
be endorsed on envelope, ‘‘Proposal for the 
improvement of the Hrie canal, on Sec. 21 
from the head of the Lockport locks to Sta- 
tion 828, near McDonald’s culvert.’’ The 
right is reserved to reject any or all bids. 

GEO. W. ALDRIDGE, 
42-2t Superintendent of Public Works. 


NEW YORK STATE CANALS. 


NOTICE TO CONTRACTORS. 


OFFICE OF THE 
SUPERINTENDENT OF PUBLIC WORKS, > 
ALBANY, N.Y. October 12.1896. § 


Pursuant to chapter 79, laws of 1895, and 
chapter 794, laws of 1896, sealed proposals 
will be received by the Superintendent of Pub- 
lic Works, at his office in Albany, N. Y., until 
Thursday, October 29th, 1896, at 12 o’clock 
noon of that day, for the improvement of the 
Erie canal between Station 328, Sec. 21, near 
McDonald’s culvert, to Station 87 x10, Sec. 
23, near Ferry Street, Buffalo, N. Y. 

Plans, specifications, notices and form of 
contract may be seen from the date of publi- 
cation of this notice to the date fixed for the 
receipt of proposals, at the office of the Super- 
intendent of Public Works, in Albany, N. Y., 
nd at the office of Thomas Wheeler, Assistant 
Superintendent of Public Works, in Syracuse, 
N. Y., and at the office of R. G. Lay, Assist- 
ant Superintendent of Public Works, in 
Rochester, N. Y. 

REQUIREMENTS.—In the selection of ce- 
ments to be used in the said. work, those 
manufactered in this state will be given the 
preference, provided they satisfactorily pass 
the tests called for by the specifications. 

In case ary questions shall arise in relation 
to the accuracy of the cement tests as pro- 
vided in the specifications for this work, the 
Superintendent of Public Works may require 
that said tests shall be repeated in the pres- 
ence of and under the supervision of agents 
or experts employed by him to enable him to 
settle the questions thus raised. 

The Superintendent of Public Works will re- 
quire that all prices which shall be agreed 
upon between the contractor and resident en- 
gineer. as compensation for materials and 
work furnished and done and for which no 
prices are fixed in the contract, shall be sub- 
mitted to him for approval or rejection. The 
location and extent of all borrow pits and 
spoil banks, proposed to be appropriated out- 
side of the present canal apvropriation lines 
must be determined by the Superintendent of 
Public Works before the resident engineer 
shall direct that materials shall be taken 
therefrom or deposited thereon. 

The delivery of. all materials and all other 
work must progress in such order, at such 
times and at such rates of speed as shall be 
satisfactory to the Superintendent of Public 
Works as is contemplated by chapter 794, of 
the laws of 1896. 

The Superintendent of Public Works will 
employ inspectors to represent his department 
in and during the prosecution of the said 
work, and the orders and requirements of said 
inspectors must be observed by the contrac- 
tor. and said inspectors must be furnished 
with every needed or required facility for the 
inspection of all materials and work under 
the contract. 

This notice will be publicly exhibited at the 
letting of said work. and will be attached to 
and become a part of any contract which may 
he executed by the Superintendent of Public 
Works for said work, and shall have the same 
binding effect as any other part or portion 
thereof. 

Everv pranosal for said work must be ac- 
companied by a draft or certified check upon 
some good banking institution, of the city of 
New York or Albany, issued by a national or 
state bank in good credit within the state. 
payable at sight to the Superintendent of 
Public Works, for the amount exvressed be- 
low as required to be deposited with bid for 
the proposed work. The amount of deposit 
with bid for the same will be $14.500, and 
will be retained as a part of the security until 
the completion of the work: the amount of 
labor bond required on execution of contract. 
$101.500; the amount of bond for the faithful 


performance of contract, on execution of con- 
tract, $145,000. All proposals for the above 
work must be addressed to the Sunerintendent 
of Public Works, at Albany, N. Y.. and must 


be endorsed on envelope, (‘Proposal for the | 


improvement of the Erie canal, between Sta- | 
tion 328, Sec. 21, near McDonald’s culvert, to 
Station 87x10, Sec. 23, near Ferry Street, 
Buttalo, N. Y.’’ The right is reserved to re- 
ject any or all bids. = 

_ GEO. W. ALDRIDGE, 
42-2t Superintendent of Public Works. 


WATER WORKS. 
HUNTINGTON, IND, | 
Sealed proposals will be received at the 
office of the City Clerk at Huntington, Ind., 
until 6 p. m., of October 24, 1896, for the 
following work, to wit: i 
ist. For sinking and completing twelve (12) 
eight (8) inch tubular wells, and reconnecting 
the eleven (11) six-inch wells now in use for 
water supply. a ; 
2d. For rebuilding the pumping station, and 
resetting and connecting pumping machinery 
and steam plant. ; a 
3d. For furnishing all material and erecting 
a steel standpipe, thirty (30) feet in diameter — 
and seventy-five (75) feet in height, on a brick 
or concrete masonry substructure, twenty-five 
(25) feet in height. ; 
4th. For furnishing and laying, approxi- 
mately, six (6) miles of cast-iron water mains 
with the necessary hydrants and valves; and 
for taking up and relaying ten (10) inch 
mains. ; 
Plans and specifications will be on file at the 
office of the Superintendent of Water Works, 
at Huntington, Ind.; also at the office of the 
Consulting Engineers, room 506 Association 
Building, Chicago, Ill., on and after October 
5, 1896. : 
Each proposal must be sealed, addressed to 
E. Q. Drummond, City Clerk, Huntington, 
Ind., marked ‘‘Proposal for Water Works Ad- 
fied check or surety company bond made pay- 
able to the City Treasurer of Huntington, 
Ind., for the sum of one thousand (1,000) dol- 
lars, as a guarantee that the bidder will enter 
into a contract for the construction of said 
work and furnish the required bond within 
five days from the date of award. } 
The City Council reserves the right to re- 
ject any and all bids. f 
Dated at Huntington, Ind., October 3, 1896. 
E. Q. DRUMMOND, City Clerk. 
STURTEVANT & TODD, Consult. Engrs. — 
42-1t 
U. S. ENGINEER OFFICE, 106 Granby St., 


Norfolk, Va., Sept. 9, 1896.—Sealed proposals 
for DREDGING Western Branch of Elizabeth 


River, Va., will be received here until 12 
o'clock, Oct. 26, 1896, and then publicly 
opened. Information furnished on applica- 


tion. THOS. L. CASEY,Capt. Engrs. 40-2teow 


TOWARDS THE SETTING SUN, 


_ Tis said that every land has its season a 
time when nature smiles in all her scenic 
beauty. Mexico and California have opened 
their doors for the winter travel that seeks 
a milder and more genial clime. The South- 
ern Railway, “‘Piedmont Air Line,’ in con- 
nection with the Southern Pacific, via New 
Orleans, offers the most attractive route, 
Taking a southerly course, no snow or ice, 
where the winds are soft and mellow and the 
very air coaxes one to revel among the thous- 
and charms of nature. The Southern Pullman 
Vestibuled Limited, operated solid between 
New York and New Orleans the year round, 
is one of the finest equipped vestibuled trains, 
carrying dining and sleeping cars, and, after 
November 9th, the Sunset Limited will resume 
its schedules to connect, thus giving the most 
superb service between New York and the 
Pacific coast. For further information call 
on or address General Eastern Office Souther 
Ry., 271 Broadway. , : 


IT’S A GO. 


Since October 1st, when the open season 
began, the influx of sportsmen to the ‘‘Wilds 
of Maine’ has been generally increasing. _ 

These annual shooting expeditions are to the 
hunter a source of great pleasure, and for a 
long time previous to his departure for the 
“Happy Hunting Ground,’ his time is vccu- 
pied in elaborate preparation for the trip, 
which to him has no equal. : 

A day’s time will carry one into the wild- 
est of forests where Moose, Deer and other 
game reign supreme, and with the assistance 
of a guide and a good gun it will be no one’s 
qoute but your own if you don’t have a good 
ime. 

In the remotest sections of the hunting re- 
gion are well-equipped camps belonging either 
to hunting clubs or private individuals, which 
can be hired for short periods, and where 
the ‘“‘Brown October Days’? can be passed in 
bliss and happiness. : 

The through service of the Boston & Maine 
Railroad and its connecting lines to all hunt- 
ing points is fully equipped, and every facility 
which will benefit the huntsman or the trav- 
eller will be inuagurated. : 

Information regarding trains, ete., may be 
obtained at the station ticket offices, or at the 
Boston City Ticket Office, 322 Washington St. 
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PERSONALS. 


Mr. Edw. C. Lindner, contractor, died at Hamilton, Ont., 


Oct. 14. 
Mr. C. F. Abernethy has been elected City Engineer of 


Circleville, O. 
¢“ Mr. Otto G. Bleedorn has been elected City Engineer of 


Janesville, Wis. 


‘4 Mr. Karl Capple, retired contractor, of Homestead, Pa., 
died Oct. 15, aged 58. 


Mr. John T. Linn, Manager of the McKeesport (Pa.) 


geoal Co., died Oct. 14, 
e Mr. W. H. Parsons, Water Commissioner, of Forest- 


; 


ville, N. Y., has. resigned. 

Mr. C. B. Beasom, Master Mechanic of the New Orleans 
& Western R. R., has resigned. 

Mr. William P. Moore, at one time Water Commissioner 
of Kansas City, Mo., died there Oct. 15. 

Mr. H. C. Adams, Jr., has been appointed Secretary of 
the Phillips Insulated Wire Co., of Pawtucket, R. I. 

Mr. William Death, contractor, of Paterson, N. J., was 
killed in a runaway accident while driving, Oct. 14. 


Mr. C. Sidney Shepherd has been appointed Receiver 
for the Lake Ontario & Electric Street R. R., of Syra- 
cuse, N. Y. 

Mr. F. W. Fratt has been appointed General Manager 
of the Texas Midland R. R., with headquarters at Ter- 
rell, Texas. 

Mr. S. T. Everett has been elected Vice-President of the 
Cleveland Terminal & Valley R. R., with headquarters at 
Cleveland, O. 

Mr. Joseph §. Pollock, of Cleveland, O., has been ap- 
pointed Superintendent of the Sheridan (Pa.) furnaces of 
the Sheridan Furnace Co. 

Mr. W. Hale, Superintendent of the Montana Division 
of the Great Northern Ry. Line, with headquarters at 
Havre, Mant., has resigned. 

Mr. L. W. Rundlett, City Engineer of St. Paul, Minn., 
has been engaged as Consulting Engineer for the new 
water-works ‘svstem of Duluth. 

Mr. W. C. Pond, Secretary and Treasurer of the Hyde 
Park Gas Co., of Chicago, Ill., has been elected Vice- 
President and General Manager. 

Mr. Christopher L. Williams has been appointed Act- 
ing Commissioner of Public Works of Evanston, Ill., to 
sueceed Mr. Mark Wymend, resigned. 

Mr. W. S. Henning, Supervisor of Bridges and Build- 
ings, of the New Orleans & Western R. R., with head- 
quarters at New Orleans, La., has resigned. 

Mr. J. P. Rogers has been appointed Assistant Super- 
intendent of the Kalispell Division, of the Great Northern 
Ry. Line, with headquarters at Kalispell, Mont. 

Mr. William Duncan, formerly Second Vice-President of 
the Baltimore & Ohio Southwestern Ry., has been elected 
President of the St. Louis Cotton Compress Co., St. 
Louis, Mo. 

Mr. J. A. L. Waddell, consulting bridge engineer, of 
Kansas City, Mo., is at present delivering a course of 
lectures on ‘‘Bridge Designing,’’ at McGill University, 
Montreal, Can. 

Mr. J. W. Kendrick, Vice-President of the Lake Su- 
perior Terminal & Transfer Ry., has been elected Presi- 
dent, to succeed Mr. W. F. Fitch, with headquarters at 
Marquette, Mich. 

Mr. Walter ©. Swindell, contractor, of Pittsburg, Pa., 
died Oct. 16. His death was due to blood poisoning re- 
sulting from washing blue prints when he had a small 
cut in his thumb. 

Mr. George B. Post, architect, of New York city, has 
been elected President of the American Institute of 
Architects, and Mr. Alfred Stone, of Providence, R. L., 
has been elected Secretary. 

Mr. C. D. Boyd, Vice-President and General Superin- 
tendent of the San Diego, Pacific Beach & La Joua Ry., 
with headquarters at San Diego, Cal., has resigned, and 
the office has been abolished. 


Mr. Peter Ward, for many years Superintendent of the 
Willimantic (Conn.) gas light works, died Oct. 16, aged 
*61. He was in charge of the gas plant of the New York, 
New Haven & Hartford R. R., in New Haven, at the time 
of his death. 
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Mr. Thos. H. Wickes, Second Vice-President of the 
Pullman’s Palace Car Co., with headquarters in Chicago, 
Ill., has been elected First Vice-President to succeed 
Gen. Horace Porter, resigned. 


Mr. William Hainsworth, formerly President of the 
Hainsworth Steel Co., of Pittsburg, Pa., died at West 
Seattle, Wash., Oct. 12. He was the proprietor of iron 
and steel works at West Seattle. 


Mr. J. J. Thomas, Jr., Master Mechanic of the Bir- 
mingham & Atlantic R. R., with headquarters at Talla- 
dega, Ala., has been appointed to a similar position on 
the Mobile & Birmingham R. R. 

Mr. John Fogarty, contractor, of West Superior, Wis., 
was killed Oct. 15, by a train, while superintending some 
work for which he had the contract on the Chicago & 
Northwestern Ry., near Baraboo, Wis. 


Mr. Frank Julian, formerly connected with the testing 
department of the Illinois Steel Co., Chicago, Ill., has been 
appointed Chief Chemist of the Great Northern Ry. line, 
to sueceed Mr. P. H. Conradson, resigned. 


Mr. W. C. Farrington, General Manager of the Eastern 
Ry. of Minnesota, with headquarters at Duluth, Minn., 
has been elected Vice-President of the Lake Superior Ter- 
minal & Transfer Ry., to succeed Mr. J. W. Kendrick. 


Mr. D. F. Maroney, Superintendent of Car Service, of 
the Baltimore & Ohio R. R., with headquarters in Balti- 
more, has been promoted to be Superintendent of Trans- 
portation with headquarters at Camden Station, to suc- 
ceed Mr. T. Fitzgerald. 


Mr. D. H. Louderback, President of the Tri-City Ry. 
Co., of Davenport, Ia., has resigned. Mr. E. E. Cook, of 
Davenport, Ia., has been appointed to succeed him. The 
company operates 30 miles of street railway in Daven- 
pert, Rock Island and Moline. 


Mr. Lefferts L. Buck, Chief Engineer of the New East 
River Bridge, has been appointed as a member of ihe 
board of experts which will report on the feasibility and 
practicability of the surface railway cars and the elevated 
railway cars, or either of them, crossing the New York 
and Brooklyn Bridge. 


Mr. E. S. Whitney, civil engineer, of Allentown, Pa., 
formerly on the engineer corps of the Pennsylvania 
R. R. and the Philadelphia & Reading R. R., has been 
appointed Inspector to represent the latter road during 
the construction of the Pennsylvania Ave. subway and 
tunnel in Philadelphia. 


Hon, James Shearer, died at Bay City, Mich., Oct. 14. 
He was born in Albany, N. Y., and moving to Detroit, be- 
came a member of the original Board of Sewer Commis- 
sioners of that city. He removed to Bay City in 1865 and 
was instrumental in organizing and building the water- 
works there, besides being a member of the State Capitol 
Commission, 

Mr. O. W. Beckwith, Chief Train Dispatcher of the 
Chicago Division of the Cleveland, Cincinnati, Chicago & 
St. Louis Ry., with headquarters at Kankakee, IIl., has 
been appointed Trainmaster of the Cincinnati Division, 
with office at Springfield, O., to succeed Mr. Thos. J. 
English, whose promotion to Division Superintendent was 
announced in our issue of Oct. 8. 


The board to select the site for a harbor on the Pacific 
coast, for which $2,900,000 was appropriated by the last 
Congress, has been appointed by President Cleveland, and 
consists of Rear Admiral John G. Walker, U. 8S. Navy; 
Asst. Engr. Augustine F. Rogers, U. S. Coast and Geo- 
detic Survey, and Messrs. William H. Burr and George S. 
Morison, of New York, and Ricard P, Morgan, of Illinois. 


Mr. Lewis Kingman, Chief Engineer of the Mexican 
Central Ry., with headquarters in the City of Mexico, has 
been chosen as an expert to appraise the value of the 
Atlantic & Pacific Ry., from Isleta Junction, N. Mex., to 
The Needles, Cal. We have this on the authority of ‘‘The 
Two Republics’? of the City of Mexico_of the date of 
Oct. 16, and the same corrects our statement concerning 
Mr. Kingman, which appeared in our issue of the 15th 
instant. 

Mr. J. M. Wallis, Superintendent of Motive Power of 
the Pennsylvania R. R., at Altoona, Pa., has been ap- 
pointed General Superintendent of the Philade‘phia & 
Erie and Northern Central Divisions, to succeed the late 


“Mr. Robert Neilson, whose death was announced in cur 


issue of Oct. 15. Mr. Wallis is also at present Acting 
General Superintendent of the Main Division, during the 
absence of Mr. F. L. Sheppard, as we noted in our issue 
of May 21 last. 

Mr. Robert E. O’ Brien). civil engineer and railway 
expert, died in New York city, Oct. 18, aged 63. He 
was born in Philadelphia, Pa., and entered the service of 
the Pennsylvania R. R. in 1849. He held the office at 
one time of Chief Engineer of the Atlantic & Great 
Western Ry., and was also General Superintendent of the 
same. In 1881 he became Assistant Manager of the Oregon 
Ry. & Navigation Co. and then successively Manager of 
the Northern Pacific Terminal Co. and Chief Engineer of 
the Oregon & Trans-continental Co. 

Mr. Bertrand T. Wheeler, civil engineer, of Dorchester, 
Mass., has been appointed a member of the Metropolitan 
Sewerage Commission, of Boston, Mass., to succeed Mr. 


Alfred F. Noyes, whose death occurred on Oct. 12, a3 
noted in our issue of the 15th inst. Mr. Wheeler is a 
graduate of Dartmouth College, Hanover, N. H., in the 


class of 1884, and was a Resident Engineer on the Old 
Colony R. R. from 1885 until its lease to the New York, 
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New Haven & Hartford R. R. In 1895 he was appointed 
Superintendent of Streets of Boston, and held the office 
for a year. 


Mr. J. G. Pinkerton, Master of Transportation of the 
Kansas City, Memphis & Birmingham R. R., was killed 
at Sulligent, Ala., Oct. 20, while attempting to board a 
train. He had just given the signal to move ahead and 
his foot slinping, fell beneath the train. He was born 
at Lancaster, Pa., April 6, 1850, and entered the railway 
service in 1873, with the Northern Pacific Ry. and became 
Train Dispatcher on this road, and afterwards on the 
Missouri, Kansas & Texas Ry., Denver & Rio Grande R. 
R., Kansas City, Fort Scott & Memphis R. R. and others. 
He had been Master of Transportation of the Kansas 
City, Memphis & Birmingham R. R. for ten years. 


Mr. John H. Drake, President of the Drake & Stratton 
Co., contractors,. of New York, Philadelphia and Pitts- 
burg, died Oct. 20, in Philadelphia. He was born near 
Monticello, N. Y., in 1840, and with Mr. Stratton entered 
the employ of the Watson Mfg. Co., of Paterson, N. see 
a young man. In course of time he became Manager of 
the company and his future partner was the Superin- 
tendent. The two started the contracting firm of Drake 
& Stratton in 1870. In 1891 the Drake & Stratton Co., 
Ltd., was formed with Mr. Drake, President, and Mr. 
Stratton, General Manager. It built the foundation of the 
Statue of Liberty in New York Harbor, rebuilt the Johns- 
town (Pa.) bridge after the great flood, and constructed 
several bridges in the vicinity of New York. At present 
it is engaged on work for the Baltimore & Ohio, Penn- 
sylvania and Erie railways. Mr. Drake was in charge 
of the Philadelphia branch of the company and his home 
was in Middletown, N. Y. 


Mr. James Henry Greathead, M. Inst. GC. E., and well 
known to engineers for his system of tunnel construction, 
died at Streatham, England, on Oct. 22. He is said to have 
been born about 50 years ago, and to have commenced his 
professional career as a mechanical draftsman in the em- 
ploy of Isambard Kingdom Brunel. But as Brunel died in 
1859, he must have been very young at the time, if his 
age is correctly stated. After some years spent in Eng- 
land, he followed the’ practice of his profession in India 
and Australia for about ten years and then returned home 
and adopted tunnel construction as a specialty. The work 
which first gave him prominence was the building of the 
tunnel under the River Thames, for the City & South 
London Electric Ry., completed in November, 1890. ‘The 
so-called Greathead system, so successfully applied in this 
work, was one of detai-s rather than of general methods, He 
built his tunnel in an iron cylinder, built up of segments, 
protected in front during the excavation by a shield; ana 
he used compressed air in passing through water-bearing 
material and injected grout between the outer skin of the 
tunnel and the surrounding material so as to make the 
structure water-tight and assist in preserving the shell. 
Mr. Greathead also constructed the Waterloo & City Ry. 
tunnel and was engineer of the Central London Electric 
Underground Ry., lately commenced. With Sir Benjamin 
Baker, he was one of the consulting engineers of the Hud- 
son River Tunnel, under the English management. 


ENGINEERING SOCIETIES. 


COMING TECHNICAL MEETINGS. 


Civil ENGINEERS’ SOCIETY OF ST. PAUL. 
Nov. 2. Secy., C. L. Annan, City Engineer’s Office. 

op ed em SOCInTY Or WESTERN NEW YORK. 
Novy. ecy., Carleton Greene, Librar 

COLUMBIAN ENGINEERING SOCINTY, yhoo algaopaian te 

Noy. 3. Secy., F. W. Hart, 15th and H Sts., N. W., 

Washington, D. C. 
a ere SOCIETY OF ENGINEERS. 
4. Secy., N. L. Litton, Monadnock Block, Chicago. 
ENGINEERS: *SLUB OF ST. ‘LOUIS 

Nov. 4. ‘‘Steel Frame Consti aoten of High Buildings,”’ 

by Julius Paier. Secy., Wm. J. Bryan, Turner Bldg. 
AMERICAN SOCIETY or CIVIL ENGINEERS. 

Nov. 4. Secy., C. W. Hunt, 127 E. 23d St., New York. 
CANADIAN SOCIETY OF CIVIL ENGINEERS. 

Novy. 5. Secy., C. H. McLeod, Montreat, Can. 
TECHNICAL SOCIETY OF THE PACIFIC COAST. 

Noy. 6. Secy., O. Von Geldern, 819 Market St., San 
Francisco, Cal. 

CHICAGG ELECTRICAL ASSOCIATION. 

Noy. 6. ‘‘The Metric System in Blectrical Industries,” 
nie S. Hickok. Secy., J. R. Cravath, 810 Old Colony 

ENGINEERS’ CLUB OF PHILADELPHIA. 
Noy. 7. ‘‘The Queen Lane Division of the Philadelphia 
Water Supply System,”’ by Allen J. Fuller. Secy., L. 
¥. Rondinella, 1122 Girard St. 
ENGINEERS’ CLUB OF KANSAS CITY. 

Nov. 9. Secy., F. W. Tuttle, Baird Bldg. 
oa SOCIETY OF CIVIL ENGINEERS, 

Nov. 10. Secy., Walter Pearl, 36 Jacobson Bldg. 
NORTHWEST RAILWAY CLUB 

Nov. 10. Secy., T. A. Foque, Soo Line, Minneapoiis. 
NORTHWESTERN SOCIETY OF ENGINEERS. 

Nov. 10. Secy., D. W. MecMorris, 635 Burke Block, Se- 
attle, Wash. 

RAILWAY SIGNALLING CLUB. 

a da Pee Secy., Geo. M. Bashford, The Rookery Bldg., 

icago. 
ENGINEERS’ SOC. OF WESTERN PENNSYLVANIA, 
Nov. 10. Secy., Daniel Carhart, 410 Penn Ave., Pitts- 


burg. 
CIVIL ENGINEERS’ CLUB OF CLEVELAND. 
Nov. 10. ‘‘Structural Steel for Ships,’’ by J. R. Oldham. 
Secy., F. A. Colburn, Case Library Bldg. 
WISCONSIN POLYTECHNIC SOCIETY. 
Nov. 10. Secy., W. K. Means, Loan and Trust Bldg., 
Milwaukee, Wis. 
NEW ENGLAND RAILROAD CLUB. 
Nov. 11. Secy., Edw. L. Jones, P. O. box 1158, Boston. 
ENGINEERS’ AND ARCHITECTS’ CLUB OF LOUIS- 
VILLE. 
Noy. 12. Secy., James K. Zollinger, Norton Bldg., Louis- 
ville, Ky. 
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ENGINEERING ASSOCIATION OF THE SOUTH. 
Noy. 12. Secy., L. P. Brown, Nashville, Tenn. 
CENTRAL RAILWAY CLUB. 
Nov. 13. Secy., H. D. Vought, Buffalo ‘‘Courier,’’ Buf- 
falo EN.aY< 
MONTANA SOCIETY OF ENGINEERS. 
Nov. 14. Secy., Forrest J. Smith, Denver Block, Helena. 
INDIANAPOLIS ENGINEERING CLUB. 
Noy. 14. Secy., ©. C. Brown, Indianapolis, Ind. 
ENGINEERS’ CLUB OF MINNEAPOLIS. , 
Nov. 16. Secy., Elbert Nexsen, 1620 S. E. 4th St., Minne- 
apolis, Minn. 
WESTERN RAILWAY CLUB. : 
Noy. 17. Secy., W. D. Crossman, The Rookery, Chicago. 
ENGINEERS’ AND ARCHITECTS’ ASSOCIATION OF 
SOUTHERN CALIFORNIA. 
Noy. 18. Secy., F. Van Vleck, Los Angeles. 
ASSOCIATION OF ENGINEERS OF VIRGINIA. 
Nov. 18. Secy., J. A. Pilcher, Roanoke, Va. 
BOSTON SOCIETY OF CIVIL ENGINEERS. 
Nov. 18. Secy., S. E. Tinkham, City Hall. 


AMERICAN INSTITUTE OF ELECTRICAL ENGI- 
NEERS. 
Nov. 18. Secy., R. W. Pope, 26 Cortlandt St., New 


York citv. 
WESTERN FOUNDRYMEN’S ASSOCIATION. 
Noy. 18. Secy., A. Sorge, Marquette Bldg., Chicago. _ 
SOUTHERN AND SOUTHWESTERN RAILWAY CLUB. 
Nov. 19. Kimball House, Atlanta, Ga. Secy., F. A. 
Charpiot, Macon, Ga. 
ENGINEERS’ CLUB OF CINCINNATI. 
Nov. 19. Secy., J. F. Wilson, P O. box 333. 
NEW YORK RAILROAD CLUB. Padas a 
Noy. 19. ‘‘Compressed Air Motors in Railway Service. 
Secy., W. W. Wheatley, 168 Montague St., Brooklyn, 
INARA 


TACOMA SOCIETY OF CIVIL ENGINEERS AND 
ARCHITECTS. . 
Nov. 20. Secy., 201 Washington Bldg., Tacoma, Wash. 
ENGINEERS’ CLUB OF COLUMBUS. } 
Nov. 21. Secy., M. S. Hopkins, 14% N. High St., Co- 
lumbus O. 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
Dec. 1, 2, 3, 4. Meeting to be held at the Society House, 
New York city. Secy., F. R. Hutton, 12 W. 3ist St., 
New York city. 
NORTHWESTERN TRACK AND BRIDGE ASSOC. 
Dec. 11. Secy., D. W. Meeker, St. Paul, Minn. 
AMERICAN SOCIETY OF IRRIGATION ENGINEERS. 
Dec. 11 and 12. Annual meeting to be held in Denver, 
Colo. Secy., John §S. Titcomb, Room 36, Jacobson 
Bldg., Denver, Colo. 
NATIONAL IRRIGATION CONGRESS. 
Dec. 15, 16 and 17. Annual meeting to be held in Phoe- 
nix, Ariz. Secy., C. M. Heintz, Los Angeles, Cal. 


AMERICAN SOCIETY OF CIVIL ENGINEERS.—At the 
meeting on Oct. 21, the President, Mr. T. C. Clarke, in 
the chair, there was a very large attendance of members 
and visitors to listen to the discussion of a paper on ‘‘Sus- 
pension Bridges,’’ by Mr. Geo. S. Morison. A brief ab- 
stract of the paper was firsts presented by Mr. Morison, 
explaining his design for a bridge of 3,080 ft. span, having 
steel towers and a continuous stiffening truss extending 
beyond the towers. There are four cables, cradled (or not 
arranged in vertical planes), and attached to the tops of 
the towers, instead of being continuous; separate backstay 
cables extend from the towers to the anchorages. The ca- 
bles are to be built up of twisted wire ropes. 

Mr. Theodore Cooper did not approve of the use of 
twisted wire ropes, nor did he think clamps sufficient for 
the attachment of the suspenders, as it would be difficult 
to prevent them from slipping, unless secured so tightly 
as to possibly injure the cable. He presented a proposed 
plan for connecting the clamps by wires or cables attached 
to trunnions on the clamps. Mr. Spillsbury, who had 
made a number of test ropes of the style advocated by 
Mr. Morison, described a compound socket for the cable 
connections at the tower saddles, the purpose of which was 
to utilize the greatest possible percentage of the strength 
of the cable beyond the socket. Each layer of wires is 
longer than the one outside of it, and is attached to a 
sleeve socket resting against that of the next outer layer. 
Mr. Meyer considered it best to have the cables hanging 
in vertical planes, instead of being cradled, as in the de- 
sign of the Union Bridge Co. for the New York & New 
Jersey bridge; he also preferred a deep stiffening truss, 
with central hinge: joint to the continuous shallow truss 
proposed by Mr. Morison. Mr. T. C. Clarke did not ap- 
prove of separating the cables at the towers, but consid- 
ered it preferable to have them continuous between the 
anchorages. He referred to the system of vertically 
braced cables, as designed by Mr. Lindenthal for the 
North River bridge, and also pointed out the advantages 
of cradling the cables in keeping them outside the line 
of the bridge at the towers, so that the bridge could pass 
through the tower without interference with the road- 
way or the tower bracing. For a six-track railway 
bridge, however, he would prefer the cantileyer type of 
bridge, with a center span of 1,600 ft. 


AMERICAN INSTITUTE OF ELECTRICAL ENGI- 
NEERS.—The subject for discussion at the meeting of 
Oct. 21, was ‘“‘Electric Traction Under Steam Railway 
Conditicrs.”’ Dr. Chas. E. Emery, M. Am. Inst. Elec. 
E,, read a paper conteining much data to show that the 
cost of irstalling electricity on steam railways is such that 
an increase in receipts of 12144% would be necessary to 
warrant the change. He emphasized the fact that not- 
withstanding pepular opinion, electric locomotives do not 
run more smoothly nor with less wear on rails and track 
than steam locomotives. He believed that clectric irac- 
tion for long distance traffic had an advantage over the 
steam locomotive only in increased convenience and com- 
fort to passengers. 

A report was read from the Nantasket Beach division of 
the New York, New Haven & Hartford Ry. (described in 
Engineering News, Oct. 22). It was incomplete so far as 
drawing any comparison between the cost of steam and 
electric operation. One serious accident and a number of 
minor ones had resulted from workmen and others coming 
in contact with the live third rail. Steam locomotives had 
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in some instances short circuited the third rail, touch- 
ing it with the pilot, and tied up traffic until the loco- 
motive could be removed from the line. F 

Mr. H. Ward Leonard, M. Am. Inst. Elec. E., believed 
the cost of installing electricity, with present methods, to 
be greater than steam, but the advantages of electricity 
might lead to its adoption, In pointing out some of these he 
showed that higher speed cannot be reached with steam 
locomotives due to the limiting velocity at which steam 
will pass into the cylinder; while there is practically no 
limit to the speed of electric motors. Electric locomotives 
may be built of any desired horse-power while it does not 
seem probable that the capacity of the present steam loco-~ 
motive can be much exceeded. Electric locomotives have 
already been built with 230,000 lbs. on the drivers; the 
heaviest steam locomotives have only 170,000 Ibs. Elec- 
tric locomotives are now running at 60 miles an hour very 
smoothly and without vibration. Mr. Leonard thought 120 
miles an hour possible without fear of injury to equip- 
ment. In order to reduce the cost of installation he pro- 
posed high tension alternating currents, with rotary trans- 
formers and storage batteries carried on the locomotives. 
In this way the cost of transmission would be greatly re- 
duced. 

It was the general opinion of the members present that 
electricity cannot be advantageously substituted for steam 
except for short distances, light weights and frequent 
service. Among those who took part in the discussion 
were Messrs. Chas. H. Davis and Geo S. Strong. 
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CONSTRUCTION NEWS. 
CONDENSED LIST OF CONTRACTS PENDING 
WITH DATE OF OPENING BIDS. 


Bids to be See Eng. 
opened, Work. Place. News. 
Oct. 29.Cast-iron pipe sewers, Baltimore, Md..¥<.. Oct. 22 
Oct. 29.Brick paving, Cincinnati, 0.......... oa eOCtyi22 
Oct. 29.Stone arch culvert, etc., Kansas City, Mo. .Oct. 22 
Oct. 29.Improving canal (28 miles), Alpany, N. Y..Oct. 15 


Advertised, Eng. News, Oct. 15 and 22. 


Oct. 29.Waste weir, etc., at Cartersville, N. Y...Oct. 15 
Advertised, Eng. News, Oct. 15 and 22. 

Oct. 29..Sand, Philadelphia, Pa. osc). wi wtemys wi cis casein Oct... ck 

Oct. 29.U. S. bldg. work, New York, N. Y.........QOct. 8 

Oct. 29.Rock for jetty, Coos Bay, Ore..........-.-Oct. 8 
Advertised, Eng. News, Oct. 8 to 22. 

Oct. 29.Iron and steel bridges, Cleveland, O.......Oct. 8 

Oct. -2OUSewers;Marlettsn-O. vice eles ee a Oct. 8 

Oct. 80.Electric wiring, heater, etc., Boston. %.Oct, 15 

Oct. 30.Steel water pipe (8 m.), Duluth.......... Oct. 15 


Advertised, Eng. News, Oct. 15 and 22. 
Oct. 30.Steel dome for state house, Boston, Mass. .Oct. 22 
Oct. 30.Public building work, New York, N. Y... 2 
Oct. 30.Removing piers (2), New York, N. Y...... Oct. 22 
Oct. 30.Pipe sewers, Richmond, Ind .. ee 22 
Oct. 30.Laying intake, Evansville, Ind 
Oct. 31.Brick and pipe sewers, Sharpsburg, Pa....Oct. 15 
Oct. 31.Extension to court house, Lancaster, Pa...Oct. 1 
Advertised, Eng. News, Oct. 1 to 22. 
Oct. 31.Pile bridge approach, Duluth, Minn....... Oct. 2 
Oct. 31.Sewer bonds, Glenville, O...............-Oct. 29 
Oct. 31.Filling bridge approaches, Pittsburg, Pa...Oct. 20 


Oct. 31. Bridge, Yarmouth, Mass...... Wakiiiestelle ee O Cine 
Noy. 2.School building, Washington, D. C........ Oct. 29 
Noy. 2.Street signs, Indianapolis, Ind............Oct. 29 
Noy. 2.Brick school building, Boston, Mass......Oct. 29 
Nov. 2.Removal of piers, New York.............Oct. 29 
Noy. 2.Elec., gas and oil lights, Jersey City, N. J.Oct. 29 
Noy. 2.Stone, etc., Memphis, Tenn.............. Oct. 29 
NOV. (2am WOls;, ANGW. WOK ING 0 Kiera shes tetstslouere creterste Oct. 29 
Nov. 2.Macadam and brick pav’g, Brooklyn, N. Y.Oct. 29 
Noviea2zeGrading se ToledOsaO\..sk, «cist cle wetenie siete: Oct. 29 
Nov: 2h Paving iNew vorks Ni. Wimampn seicate niniee Oct. 29 
Noy,* 2:Paving, Kansas: City, Mo. focn fies sce 8 Oct. 29 
Noy. 2.Chemical fire engine, etc.(2), Glenfield, Pa.Oct. 1 
Nov. 2.Dredging plant, Wilmington, N. C........ Oct. 8 
Advertised, Eng. News, Oct. 8 to 22. 
Nov. 2:Pipe. sewers; Sonora, Caleicit vi. ts. eee Oct. 8 
Noy. 2.Light-house tower, New Orleans, La..... Oct. 15 
Noy. 2.Street bonds ($4,370), Wyoming, 0......Oct. 15 
Noy. 2.Improving canals, Albany, N. Y.......... Oct. 22 
Advertised, Eng. News, Oct. 22 and 29. 
Nov .Municipal buildings (2), San Francisco, Cal.Oct. 22 


-Steel bridge (220 ft.), Sacramento, Cal....Oct. 22 
.Wooden bridge (460 ft.), Concord, Cal.... 


2 
9 
2 
Noy. 2.Sewer blocks, Baltimore, Md............. 
Noy. 4. Bridge, Pendleton, Ore... 0... + si essaseae 
Nov. 4. Tunnel, drain; etc., New York. 400. .csuse. Oct. 29 
Nov. 4.Pier work, Brooklyn, N. Y¥...........83..0¢et. 29 
Noy. 4.Naval supplies, Washington, D. C....... Oct. 29 
Nov. 4.Gas machinery, etc., Philadelphia, Pa...Oct. 2) 
Noven 438ewerssChicasos tls. suc;001 ee eee Stee Oct. 29 
Noy. 4.Painting bridges, Indianapolis, Ind.......Oct. 29 
Nov. 5.Water meters, Philadelphia, Pa...........Oct. 20 
Nov. 5.Dredging, Wilmington, Del... 5.2.0.5...) 2. Oct. 29 
Noy. 5.City building work, New York, N. Y.....Oct. 29 
Noy. 5.Steel bridge, Woonsocket, R. I.......... Oct, 29 
Advertised, Engineering News, Oct. 29. 
Nov, 5, sewers, Brooklyn, Neo Vii. csicce rs ce un eOCuMeD 
Nov. 7 De bonds  Brookay ng oN. iY. sve + mieten eels cree Oe Ceo 
Nov. 5 Piper sewers; Butlalo, ON; Ysieic% epitncewcis se Ot, ed 
NOV. + De Se@wers New aaonk, | INiliX:s sautapierenmelerctolorste Oct. 29 
Nov.. 6.Asphalt paving, Buffalo, N. Yiu...222.<- Oct, 29 
Noy. 5. Paving, ‘ete., (New York, N. Yi... 02. .sOet) 29 
Noy. 5.Reformatory building work, Mansfield, O..Oct. 22 
Nov. 5.Steel bridge, Providence, R. I..........+. Oct. 22 
Advertised, Eng. News, Oct. 22 and 29. 
Nov. 5.Post office building, New London, Conn..Oct. 15 
Advertised, Eng. News, Oct. 15 and 22, 
Noy. 5.Lighthouse, Boston Harbor, Mass. ....... 
Noy. 5.Street railway franchise, Santa Rosa, Cal.. 
Noy. 5.Hotel, theatre, etc., Washington, D. C... 
Nov. 6.Water bonds ($300,000), Cleveland, O...,.. 
Nov. 6.Plumbing, walls, etc., Providence, R.I... 
Nov. 6.Bridge planking, Cleveland, O........... 
Noy. 6.Electric lighting, Big Rapids, Mich....... oO 


7.Bonds ($8,000), Arverne-by-the-Sea, N. Y.. 
Nov. 9.Hospital building, etc., Fort Leavenworth. 
Advertised, Eng. News, Oct. 15 to 29. 


9 

15 
Noy. 9.Lighthouse tower, New Bedford, Mass....Oct. 8 
Noy. 9.Electric plant for post office, New York..Oct. 22 
Nov. 9.Bonds. ($16,045,951), New York, N. Y.....Oct. 22 
Nov. 9.Reservoir at Morris Plains, N. J..........-Oct. 29 
Nov. 9.County jail, Hanford, Cal. ....0.s.01 +r «Oct, 29 
Nov. 9.Park work, New York, N. Y...........:. Oct. 29 
Noy. 10.Dredging (85,000 cu. yds.), New York, N. Y.Oct. 29 
Noy. 10.Paving brick, Nashville, Tenn............ Oct. 29 

Advertised, Engineering News, Oct. 29. 

Noy. 10.Bridge, Modesto, Cal........ .sssseeeees Oct. 29 


Noy. 10.River and harbor bonds, Cleveland, ‘0... .Oct. 22 


Oct. 22 
Noy. 10. Residence, Stockton, Cal...... ...... .. «Oct, 22, 


Nov. 10.Water-works, Milford, Ill..... al obkoneteheelinters 
Advertised, Eng. News, Oct. 22 to Nov. 5. 


Noy. 10.Tunnels, ete., for power, Los Angeles, Cal.Oct. § 
Nov. 10.Canal improvements,, Albany, N. Y.......Qct. 
Advertised, Eng. News, Oct. 22 to Noy. 5, 
Nov. 10.Dams, etc., Rock Island, Ill........ ae (ghee 
Advertised, Eng. News, Oct. 15 to Nov. 5. “i 
Nov. 10.Dredging machinery, Portland, Ore..... Oct. 15. 
Advertised, Eng. News, Oct. 15 to Nov. 5. a. 
Noy. 11.Hydraulic dredges (2), St. Louis, Mo....Oct.15 
Advertised, Eng. News, Oct. 15 to Nov. 5 ; 
Noy. 11.Hospital building, Hoboken, N. J......... 
Noy. 11.Iron bridge, Knoxville, Ia........ ... 
Noy. 12.Administration building, Springfield, O 
Noy. 13.Steam heating, Richmond, Ky...... pres 
Advertised, Eng. News, Oct. 22 and 29. 
Noy. 13.Sewer bonds ($35,000), Cleveland, O......Oct 
Noy. 14. Office building (four stories), Joliet, Ill. ..Oct 
Noy. 14.Macadam roads, Somerville, N. J........Oct. 22 
Noy. 14.Pumping engines (6), Chicago, Ill.......Sept. 24 
Advertised, Eng. News, Sept. 24 to Oct. 22. S. 
Noy. 14.Grain elevators, ete. (2), Galveston, Tex..Sept. 24 
Nov. 14.Sewage pumping mach’y, Mexico, Mex.... 
Nov. 16.Removing wreck, Norfolk, Va........... ct. 2 
Advertised, Eng. News, Oct. 22 and Nov. 5. 
Nov. 16.Light station, Portland, Ore............. Oct. 
Noy. 16.Dam and spillway, Ogden, Utah......... Oct. 
Advertised, Eng. News, Oct. 29 to Nov. 12. 
Nov. 16.Gun emplacements, Tybee Island, Ga.....Oct. 
Advertised, Eng. News, Oct. 29 to Nov. 12. fa 
Noy. 17.Heating and ventilating, Newburg, N. Y..Oct. 29 
Nov. 17.Light station, Cleveland, O..............Oct. 20) 
Noy. 17.Naval supplies, Mare Island, Cal........ Oct. 29 
Nov. 17.Water bonds, St. Augustine, Fla........Oct. 29 
Noy. 17. Valves, etc. (66-in.), Brooklyn, N. Y.... . 
Noy. 18.U. S. building work, St. Paul, Minn...... Oct. 22 
Advertised, Eng. News, Oct. 22 and 29, - 
Nov. 18.Hospital building, Cherokee, s:a..........Oct. 
Noy. 18.School building bonds, Toledo, O....... 
Noy. 19.Water-works, St. Augustine, Fla........ 
Advertised, Eng. News, Oct. 22 to Noy. 12. fe 
Nov. 20.Bridge bonds ($20,000), Cleveland, O......Oct. 29 — 
Noy. 21.Gun emplacements, Wilmington, N. C....Oct. 20m 
Advertised, Eng. News, Oct. 29 to Noy. 19. } 


Advertised, Eng. News, Oct. 22 to Noy. 12. 
Nov. 24.County jail and residence, Atlanta, Ga.....Oct. 1 
Noy. 25.Electric or gas lighting, Lancaster, Pa....Oct. 22) 
Nov. 28.Concrete battery, Sandy Hook, N. J...... Oct. 26mm 
Advertised, Eng. News, Oct. 29 to Noy. 19. “ee 
Noy. 28.Gun emplacements, New London, Conn...Oct. 29 — 
Advertised, Eng. News, Oct. 29 to Noy. 19. B: 
Noy. 30.Breakwater extension, Buffalo, N. Y.....Oct. 15 — 
Advertised, Eng. News, Oct. 15 to Noy. 5. % 
Dec. 1.Franchise, gas and el. lights, Benicia, Cal. .Oct. 22 
Dee, 9.Hospital building, Los Angeles, Cal......Oct. 15 
Dec. 30.Steel rails (150,000 tons), Sydney, N.S.W..Aug. 6 
Advertised, Eng. News, Sept. 3 and Oct. 1. x 
Jan. 8.Wooden bridge (220 ft.), Tillamook, Ore...Oct. 8 


RAILWAYS. 


East of Chicago. 


BENTON HARBOR & SOUTHEASTERN.—A press re- _ 
port from Laporte, Ind., says that work has been begun 
on the construction of the Benton Harbor & Southeastern 
R. R., which will be built from Benton Harbor, Mich., — 
to Nappanee, Elkhart county, Ind., where connection will — 
be made with a line surveyed to be built to Cincinnati, 
thus opening direct communication between Cincinnati — 
and Milwaukee via Lake Michigan. The projectors of the — 
two roads, who are reputed to be eastern capitalists, pro- 
pose to run a line of steamers to carry the freight and 
passenger traffic to Milwaukee, which will be the ter- — 
minal point of the water route. ’ 


HAMILTON & DUNDAS.—Leather & Watson, of Hamil- 
ton, Ont., are said to have been awarded the contract for 
the material for renewing this line and work will be 
commenced soon. New 65-lb. rails will be laid on the 
entire line and steel culverts will take the place of the 
present structures. 


_UEHIGH & NEW ENGLAND.—The Deckertown, N. bE: 

Independent,”’ says that a spur will be built from the 
main line to Deckertown, a distance of a little over one- 
half a mile. The line has been surveyed and it is the in- 
tention to complete it by Nov. 15 * 


PERRY, LIVINGSTONE & WYOMING.—This company — 
Was incorporated Oct. 27. It is proposed to construct a 
standard gage steam road about 121% miles in length — 
from a point on the Silver Lake Ry., in Perry, Wyoming — 
county, N. Y., to a point on the Delaware, Lackawanna & 
Western R. R., at Greigsville, Livingstone county; capital 
stock, $125,000; directors, Arthur G. Yates, Frederick W. 
Yates, George E, Merchant, John F, Dinkey, George H. 
Clune, George L. Eaton, Robert W. Davis, Rochester; 
Harry Yates, Buffalo; William D. Page, Perry. 


PITTSBURG & BROWNSVILLE.—This com an in- 
corporated in Pennsylvania, Oct. 27, to nee a cates 2 
from Brownsville, Fayette county, Pa., to McClellandtown, 
Fayette county; capital stock, $150,000, commencing with 
$15,000, Pres., Geo. S. Davidson, Pittsburg, Pa. ri 


Southern. 


CAIRO, HOPKINSVILLE & CUMBERLAND GAP.— 
Hood Tucker, Ch. Engr., Franklin, Ky., writes us that — 
the preliminary surveys of this proposed line have 
reached Pine Knoll, Ky., on the Cincinnati Southern. It 
is expected to finish the surveys next month. Estimates 
and maps are now being prepared, and it is expected to 
commence work early next spring. The line as now run 
commences at Cairo, Ill., thence to Mayfield, Hopkinsville, — 
Franklin, Scottsville and Tompkinsville to Jellico and 
Cumberland Gap, Ky.; running entirely through the oil — 
fields in Southern Kentucky. Length 330 miles. 


FLORIDA WESTERN.—R. S. Burnett, Pres., Tallahas- 
see, Fla., writes us that the projected length is 120 
miles, touching Apslachicola, Carrabelle, Tallahassee, — 
Centreville and Thomasville. The right of way is mostly 
obtained; capital secured. Hopkins & Damond were to 
have begun grading Oct. 20. Bridge building will begin 
about Jan. 1. 

GEO. S. BAXTER.—A company of this name, manufac- 
turer of crossties and other railway material, has been 
organized at Way Cross, Ga. It is composed of George 
S. Baxter and Walter Ferguson, of New York; A. H. Mor- 
gan, of Way Cross, and E. C. Long, of St. Paul, Minn. 
The capital stock is $50,000. The company, it is said, 
owns 55,000 acres of lumber land southeast of Dupont and 
is building a railway from the nearest point on the Plant 
system to the main body of timber, a distance of 25 miles. 


KENTUCKY MIDLAND.—The Louisville ‘Journal’ 
States that a representative of an English syndicate has 
been conducting aun investigation of the affairs of the Ken- 
tucky Midland R, R. Co. The road is to be sold by order 
of court on Jan. 4, 1897, and the former upset price of 
$320,000 has been reduced to $150,000. If it becomes the, — 
purchaser, it is the company’s intention to extend the road 
from Frankfort across Franklin county to Alton, where it 
will tap the Louisville Southern, and from Paris into 
Bath county, where it may tap the Chesapeake & Ohio. 
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LOUISVILLE & NASHVILLE.—R. Montfort, Ch. Engr., 
Louisville, Ky., writes us that he knows nothing of the 
reported extension to the Florida state line. 

LINVILLE RIVER.—A. B. Camp, Vice-Pres. and Gen. 
Mer., Montezuma, N. C., writes us that the projected 
length is 20 miles, touching Cranberry, Horse Creek, 
Old Fields, Montezuma and Pineola, Surveys are made 


and part of capital secured. Pres., W. W. Demming, 
Montezuma, N. C.; Ch. Engr., F. G. Phillips, Knox- 
ville, Tenn. 

WESTERN MARYLAND.—C. O. Vandevanter, Ch. 


Engr., Baltimore, Md., writes us that there is no founda- 
tion for the newspaper reports that this company is con- 
templating an extension. 


Northwest. 


CHICAGO, MONTELLO & NORTHWESTERN.—A press 
dispatch from Madison, Wis., states that this company 
has been incorporated with a capital stock of $2,000,000. 
The incorporators are James L. Pennifill, Chicago; Clar- 
ence BE. Pierce, Germanie, Wis.; Elbridge W. Underwood 
and Samuel W. Stennor, Montello, Wis. The intention of 
the incorporation is the construction of a railway 120 
miles in length through Green Lake, Adams and Juneau 
counties, Wis. 


DULUTH, SUPERIOR & WESTERN.—A press dis- 
patch from Bemidji, Minn., states that surveyors for the 
Duluth, Superior & Western, the Canadian Pacific’s new 
line, are at work in that vicinity, pushing west from the 
end of track at Deer River as rapidly as possible. The 
road will cross the county somewhere between this place 
and Red Lake. It will pass through the heaviest oak tim- 
ber in the county and also the best agricultural land of 
the Red Léke reservation. Another Beltrami county town- 
site is being located on the east side of Red Lake. A 
large sawmill will be put up and a steamer built to ply 
on the Black Duck and Turtle Lake country. The town 
will be about 16 miles north of Buena Vista. 


KANSAS CITY & SOUTHERN.—A press report from 
Arkansas City, Kan., says that this projected railway be- 
tween Arkansas City and Beaumont, Kan., has been 
abandoned. The property of the company will probably 
be sold within a short time. 

MICHIGAN CENTRAL,—It is stated that plans have 
been prepared for new yards in Chicago. These yards 
are to be put in at Calumet Park and are to be operated 
in connection with the Michigan Central, Pennsylvania 
lines, the Chicago & Calumet Terminal and the Chicago, 
Hammond & Western, The plans show a series of store, 
Switch and transfer tracks. Close traffic arrangements 
will be made with the Chicago, Hammond & Western, 
which circles Chicago. Work on the yards, the complete 
equipment of which will cost in the neighborhood of $500,- 
000, will begin early next week and will be completed in 

days. The Elgin, Joliet & Eastern has purchased a 
large tract of land just across the state line from Ham- 
mond, Ind., as noted in our issue of last week, on which 
to lay out extensive yards for switching and storing cars. 
The land lies along the right of way of the Western 
Indiana and extends from the state line to Burnham, IIl. 
It ees that a number of other roads are interested 
in the deal. 


WISCONSIN & MICHIGAN.—The Superior, Wis., 
“Leader’”’ says that it is now officially announced that the 
Wisconsin & Michigan Ry. will extend to Iron Mountain 
and Norway next spring, from Marinette. Track will be 
laid from the northern terminus of the line at Faithorn 
Junction. It will require only 15 miles of track to reach 
the Menomonee range. Ultimately the line will reach 
Ironwood and Bessemer, passing through Florence. 


Southwest. 


ATCHAFALAYA RIVER.—The New Orleans, La., 
“Picayune’’ states that a survey is being made from Port 
Allen, in West Baton Rouge parish, through Point Coupee 
to a point opposite Simmesport, on the Atchafalaya River, 
a distance of 60 miles. The company was organized by F. 
M. Welch, of Bunkie, La., and others. 


KANSAS CITY, SHREVEPORT & GULF .—It is stated 
that this company has completed its southern extension to 
Many, La., a distance of 76 miles from Shreveport. It 
is preparing a time card, and freight and passenger 
trains will be started in the course of a few weeks. 

ST. LOUIS & OKLAHOMA CITY.—As stated in our 
issue of last week, this line is surveyed, starting at 
Sapulpa, Ind. Ter., at the terminus of the St. Louis & San 
Francisco, extending in a generally southwesterly direction 
109.4 miles to Oklahoma City, Okla. Ter., the terminus at 
the last-named town being beyond the tracks of the Choc- 
taw, Oklahoma & Gulf, and of the Atchison, Topeka & 
Santa Fe. The line as laid out will require no grade 
greater than 1%, although at three or four places it 
will be necessary to do some heavy work in order to keep 
within this limit. The maximum curvature will be 4°. 
The first 41 miles from Sapulpa lies in the Creek Nation. 
Several tributaries of the Canadian River are here crossed, 
but the bridging is light, the longest span being 125 ft. 
There will be needed five plate-girder bridges 40 ft. long 
and trestle approaches. Ch. Engr., M. L. Lynch. 


Rocky Mountain and Pacific. 


ALUM ROCK.—A press dispatch from San Jose, Cal., 
Says that a party of surveyors under A. T. Herrmann are 
at work on the extension of the Alum Rock Ry. into 
Alum Rock Park. The extension will be about three- 
quarters of a mile in length. The work of construction 
will commence as soon as the surveying is finished. The 
cost will be about $10,000. 

LAKE PARK.—A press dispatch from Tacoma, Wash., 
says that Col. William Bailey and associates have com- 
pleted arrangements for the purchase of the 12 miles of 
Lake Park Ry. Grading from Lake Park southward was 
commenced Oct. 13 


STREET AND ELECTRIC RAILWAYS. 


BANGOR, ME.—It is reported that the Bangor & Winter- 
port Electric R. R. is soon to be built. Gen. Henry L. 
Mitchell, its chief promoter, is quoted as saying that the 
material has been ordered. Work will soon begin south of 
the Hampden line. The city council has passed an order 
giving the Public Works Co. permission to extend its 
tracks from its present terminus, about 600 ft. north of 
the tin bridge, to the Hampden line. The Public Works 
Co., will, it is understood, at once begin work on the ex- 
tension. The work upon the Winterport line will be 
pushed through this fall as far as Stearns’ mill if possible. 
The Bangor & Winterport Co. contemplates the laying 
out of a public park somewhere along the bank of the 
ier between Bangor and the southern terminus of the 
road. 

PORTLAND, ME.—It is stated that Worster & Wilson 
will soon begin the work of blasting out the ledge on 
Stevens Plains Ave. for the extension of the Portland R. 
R. Co.’s electric line to North Deering. 

MANCHESTER, N. H.—The Manchester St. Ry. Co. has 
been granted permission to extend its lines provided that 
the extensions are completed before next January. 


BURLINGTON, VT.—Mr. Smith, representative from 
Burlington, has introduced a bill into the Vermont house 
to incorporate the Burlington & Grand Isle Electric R. R. 
Co., to build an electric railway from Grand Isle to this 
city. 

BURLINGTON, VT.—The Winooski & Burlington Horse 
R. R. Co. has petitioned the city council for authority to 
extend its trolley line to Winooski by way of Winooski 
Ave. and the river road. When the horse railway was first 
built the line to Winooski was by this route, but upon the 
adoption of electricity as motive power this route was 
abandoned and the track removed. 


SPRINGFIELD, VT.—Fred T. Ley & Co., Springfield, 
Mass., write us that the projected length of the Spring- 
field Electric Ry. is 7% miles, from Springfield, Vt., to 
Charlestown, N. H. All grading finished; overhead work 
will be completed in about four weeks; most of the capi- 
tal is secured. The General Electric Co., Schenectady, N. 
Y., has the contract for generators and motors; for cars, 
Jackson & Sharp Co., Wilmington, Del.; for power plant, 
W. H. H. Slack, Springfield, Vt.; track and overhead work, 
Fred T. Ley & Co. Pres., A. Brown; Ch. Engr., V. K. 
Nash, 

BEVERLY, MASS.—The board of aldermen has granted 
the Lynn & Boston R. R. permission to equip the Cove 
branch with electricity. 


BOSTON, MASS.—The Wellesley & Boston St. Ry. Co., 
it is stated, has been granted permission to build an elec- 
tric railway. 


BRIMFIELD, MASS.—N. S. Hubbard writes us that only 
the preliminary steps have been taken for a railway be- 
tween Brimfield and Palmer. No survey has yet been 
made and no franchises yet secured. 


HOLYOKE, MASS.—It is stated that a new electric 
railway company may be formed to build a line between 
Willimansett and Fairview. The line would be about 
three miles long. and the plans include a bridge at the 
Boston & Maine R. R. tracks at Willimansett and a power 
station in that village. C. C. Abbey, Chicopee, Mass., is 
said to be interested. 


IPSWICH, MASS.—It is stated that the directors of the 
Georgetown, Rowley & Ipswich Electric Ry. met recently 
to talk over plans for this new line. The company’s attorney 
is quoted as saying that work will be commenced on the 
read early next spring. The route will undoubtedly be 
the straight one through Rowley to Ipswich, over the reg- 
ular road. This will make Ipswich the center of the main 
line from Haverhill to Gloucester. 

SPRINGFIELD, MASS.—A report states that active 
steps will soon be taken toward an electric railway connec- 
tion between this city and Westfield. The road is now 
under construction as far as Tatham hill in West Spring- 
field and it would not take long to continue it to West- 
field. The distance is about five miles. 


NEW HAVEN, CONN.—Work is said to have commenced 
on the extension of the Congress Ave. branch of the Win- 
chester Ave, road. 


ALBANY, N. Y.—The Oneonta St. R. R. Co. has pur- 
chased the building formerly occupied by the Oneonta 
Mineral Paint Co. on Mechanic St., which will as soon as 
plans can be completed be converted into a car house and 
power station. 


BROOKLYN, N. Y.—It is stated that President Baldwin, 
of the Long Island R. R., is considering the advisability 
of using electricity as a motive power. If the system is 
adopted there will be frequent trains over the line, and 
fares may be reduced. 


BUFFALO, N. Y.—The Tonawanda Electric Ry. contem- 
plates building extensions of its lines to this city and to 
Niagara Falls, a total distance of about 18 miles. 


NEW YORK, N. Y.—The Third Ave. R. R. Co. has asked 
for permission to operate a trolley road in Broadway, 
from 162d St. to Spuyten Duyvil Creek. 


OLEAN, N. Y.—An electric road, it is reported, is to 
be built between Olean and Bradford, Pa., at an estimated 
cost of $100,000. 


PORT CHESTER, N. Y.—A press report states that the 
trustees of the village announce that they are ready to 
grant a franchise for an electric railway, providing a first- 
class system can be procured. The street railway com- 
pany has agreed to a clause precluding the use of horse 
or steam power, and expresses its willingness to adopt 
af Bese gl motive power that may be selected by the 
rustees. 


SAUGERTIES, N. Y.—The committee on the proposed 
electric railway from Palenville to the Long Dock met at 
the court room in the Russell block last week to discuss 
the matter. It was reported that the road had been sur- 
veyed, and a number of consents obtained. The meeting 
adjourned .until Noy. 5. 


WHITE PLAINS, N. Y.—R. E. Slade, Secy., writes us 
that the New York, Elmsford & White Plains Ry. Co. is 
projecting an extension of 44% miles from Elmsford to 
Tarrytown. Surveys are completed, capital obtained and 
contracts will be let soon. 


ATLANTIC HIGHLANDS,N. J.—The Atlantic Highlands, 
Red Bank & Long Branch Electric Ry. Co. is asking for a 
right of way from Eatontown through Oakhurst, Elberon 
and Deal Beach to Asbury Park. 

BOUND BROOK, N. J.—Plans and surveys are said to 
have been made for an electric railway between Bound 
Brook and Trenton, N. J., contracts for which are soon 
to be let. 

TRENTON, N. J.—It is stated that a trolley line will be 
put in operation from Willow Grove, Pa., to Trenton. 
The company will be known as the Hast Penn Traction 
Co. A. D. Cadwallader, of Yardley, Pa., is president, and 
David Hanley Stone, of this city, the secretary. Surveys 
have been made, and the company will endeavor to have 
ears running before Jan. 1, 1897. 

ALTOONA, PA.—It is said that the Altoona & Logan 
Valley Electric R. R. will soon be sold by the sheriff 
of Blair county. The road was chartered in 1892 with 
an authorized capital stock of $500,000. The line is over 
16 miles in length. The per cent. of operating expenses 
to total receipts for the 6% months ending Dec. 31, 1893, 
was 39, for the year ending Dec. 31, 1894, was 45, and for 
1895, was 49. 

QUAKERTOWN, PA.—The Richlandtown Turnpike 
Co. is said to have leased the turnpike to C. Taylor Le- 
land, of Philadelphia, for a trolley road. The promoters 
of the trolley road propose to lease the turnpike for 10% 
a year on the capital stock of the turnpike company, which 
is $5,000. The borough council of Quakertown has granted 
pe trolley company a right of way in the streets of the 

own. 


MINERSVILLE, PA.—The Minersville town council has 
annulled the franchises of the Schuylkill Electric Ry. 
Co., granted about 18 months ago. The company has 
failed to extend its line through Hickscherville Valley, 
as agreed to by the franchise. 


MOUNT CARMBL, PA.—It is stated that the Shamokin- 
Mount Carmel Electric Ry. will soon extend a branch of 


its road to Ashland from Centralia. Another company 
has the right of way but it is thought the local cor- 
poration can secure these rights. 

WASHINGTON, D. C.—It is rumored that the Ecking- 
ton & Soldiers’ Home and Belt Ry. Co.’s may adopt the 
overhead trolley if permission can be secured. 

WASHINGTON, D. C.—Plans are now under considera- 
tion, it is reported, by the officials of the Great Falls 
Electric R. R. to build a double line of tracks from 
Georgetown as far as the District line. The work, it is 
stated, will shortly be begun; the construction may be 
started next month, and rapidly pushed through. The 
read has a number of sidings laid part of this distance, 
the aggregate of which is quite large, and which assist 
materially in the construction of another track.—vThe 
Glen Echo R. R. is also keeping up its work, and extend- 
ing its terminals. The eastern end has been extended as 
far as Chevy Chase circle, the work being nearly com~ 
pleted. At the western terminal tracks have now been laid 
across the Conduit road, and are nearly ready to be con- 
nected with the main line of the Great Falls Electric R. 
R., which, from the point of the proposed junction to 
Cabin John bridge, is a double track. 


BALTIMORE, MD.—It is stated that contract for con- 
structing the extensions to be made by the Central Ry. 
Co. in East Baltimore has been awarded to David E. 
Evans & Co. Work is to be commenced at once. The 
feed-wires of the line will be placed underground in con- 
duits, About six miles of double track will be built. 

RICHMOND, VA.—The board of aldermen is said to 
have granted the Richmond Traction Co. permission to 
extend its Broad St. line to Hollywood. 

CHARLESTON, 8S. C.—E. S. Jarrell and Chas. H. 
Draus, of New York, and J. B. Chastain and J. L. Law- 
rence, of Baltimore, were in Charleston last week in con- 
sultation with local street railway men concerning the 
proposed extensions to the trolley lines of the city. It is 
said that several miles of additional track will be laid 
and new rolling stock bought later on. 

COLUMBIA, S. C.—The Columbia Street Electric Ry. 
Co. will make a considerable extension to its lines, and 
last week obtained a permit from the board of aldermen 
for that purpose. It is stated that additional rolling 
stock is also to be purchased soon. 

FAIRPORT, O.—Citizens of this place, it is said, are 
trying to secure an extension of the Cleveland, Zanesville 
& Eastern Electric Ry. to this city. It is understood that 
a financial proposition will be submitted to the company. 


NEWARK, O.—A petition has been filed asking for the 
appointment of a receiver for the Newark & Granville 
Electric St. Ry. Co. The company operates 13 miles of 
road, with a capital stock of $100,000, $73,000 of which 
has been issued. 

TOLEDO, O.—The Traction Co. is said to have plang 
ready for extensive improvements. 

DETROIT, MICH.—Work on the new electric line be- 
tween the easterly and westerly limits of Springwells on 
Michigan Ave. has been suspended by the Detroit Ry. 
With the exception of paving between the tracks and the 
securing of the trolley wire the road is ready for traffic. 

GRAND RAPIDS, MICH.—The Valley City Street & 
Cable Ry. Co. has been granted permission to con- 
struct a street railway. 


CHICAGO, ILL.—The Chicago City Ry. Co. has been 
granted permission to lower its tracks 10 ins. below 
their present level under the Archer Ave. subway. The 


surface of the street must also be lowered and repaved. 


CHICAGO, ILL.—A decision of the appellate court has left 
the Union Loop Elevated Ry. Co. free from any litigation 
which will prevent building in Van Buren St. The com- 
pany now has nearly all the iron ordered, and a considera- 
ble portion of this is now ready for shipment. It is the 
intention of the company to begin the erection of iron the 
first week in November. Unless there are delays the 
Van Buren St. side of the loop will be completed so trains 
will begin running by Feb. 1. The Wabash Ave. side is 
now almost ready for the running of trains. All the ties 
are in place, the rails are laid, and a locomotive has been 
run over the road to carry the cables which are to serve 
as feeders for the third rail which furnishes power. The 
Metropolitan Elevated will begin the work of construct- 
ing its connection with the Union Loop at once. This 
will branch off from the present line at Franklin St., 
running south one-half block to Van Buren St., and east 
on Van Buren St. to a connection with the loop. The por- 
tion of the Van Buren St. line from Franklin St. to Hal- 
sted will not be built at once. One thing which may pre- 
vent the completion of the south side of the loop by Feb. 
1 will be the stations. The iron for the three stations is 
not yet ordered, and after it is ordered it will take some 
time to complete it ready for erection.——The Chicago 
General Electric Co., which has franchises for con- 
structing electric lines in the southern part of the city, 
will be enabled to prosecute its work. The injunction pro- 
ceedings against the corporation have been denied. It is 
stated that the General Electric people are oigan zing 
their company in New York. The organization is expected 
to be effected some time this week, and considerable con- 
struction work may be done between now and March. 


ST. LOUIS, MO.—A press report states that preparations 
will be made this fall for extending the Scullin system of 
street railways to Ferguson, Mo., and probably to the 
Chain of Rocks. All the suburban districts have street 
ear facilities with the exception of the above-named 
suburb and the rails will be laid before the spring. 


SEDALIA, MO.—It is stated that Edward Wood, of Chi- 
cago, who is interested in the Joplin-Webb City Electric 
Ry., is interested in a similar line from Sedalia to Monett. 
in Lawrence county, via Windsor, Clinton, Stockton, 
Greenfield and Mount Vernon. He will put the surveying 
corps in the field at once and complete the survey early in 
November. Mr. Wood is said to be backed by New York, 
Chicago and Boston capitalists. 

JUNCTION CITY, KAN.—It is stated that an electric 
line will be built from Junction City to Fort Riley, at a 
cost of about $30,000. 

NEW ORLEANS, LA.—It is reported that the Traction 
Co. will build a power plant to cost between $400,000 and 
$500,000. R. M. Wamsley, Pres. 

CRIPPLE CREEK, COLO.—The work of construction on 
the Cripple Creek electric railway is reported to have been 
commenced. The main line will touch Victor, Gillett and 
Cripple Creek. Hills & Sharp are interested. 

DENVER, COLO.—Judge Hallett has issued an order on ~ 
petition of Frank Trumbull, receiver of the Denver & 
South Park Ry., permitting the South Park road to as- 
sist in the construction of the Denver, South Park & Hill 
Top Ry., from Fairplay to the Hill Top mines, by the use 
of second-hand rails and fastenings, and also allowing 
the South Park road to enter into a traffic agreement with 
the new road to furnish the rolling stock. 

LOS ANGELES, CAL.—An ordinance has been adopted 
by the council granting to J. W. Hinton the right to con- 
struct and operate an electric street railway in the city 
of Los Angeles. 
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MIDDLETOWN, CAL.—Col. O.. E.. Moore, Mgr. Clear 
Lake Hlectric Co., with Dr. Wylie, Mr. Raymond, and Mr. 
Wallace, are stated to be on their way to Lower Lake in 
the interest of the proposed electric railway from that 
place to Napa. 

MODESTO, CAL.—F. T. Knewing, J. W. Woodside and 
J. W. Dunlap, of Oakdale, have petitioned the supervisors 
for a franchise from Oakdale to the Tuolumne county 
line for an electric railway to Sonora. 


REDLANDS, CAL.—It is reported that A. H. Smiley has 
ordered a preliminary survey for an electric railway to 
Fregolda Park. It is proposed to make it a mountain road, 
and Engineer McPherson, who built the Mount Lowry 
R. R., is at present making the survey. A portion of the 
power for this road is to be obtained from the canyon 
along the route and the remainder will be taken from the 
Redlands plant. 

NIAGARA FALLS, ONT.—It is stated that the Niagara 
Falls Park & River Electric Ry. will be extended from 
Chippewa to Fort Erie, and from Queenstown to Niagara- 
on-the-Lake. The company may also develop and sell 
power. z 

LIVERPOOL, N. S.—An electric railway may soon be 
built from Liverpool to the pulp mill at Milton, to con- 
nect the mills with the seaport. 


ELECTRIC LIGHT AND POWER. 


GARDINER, ME.—The council has appointed a com- 
mittee to employ an electrical engineer to prepare plans, 
specifications, etc., for a new electric light plant; and also 
to advertise for bids for lighting the city by private com- 
panies. The committee is to report before the meeting in 
December. The committee consists of Alderman Willey, 
Councilmen Foster and McCausland. 


PAWTUCKET, R. I.—The electric light committee has 
postponed action in regard to the proposed city plant until 
after thé municipal election. L. G. Ladd, Comr, Pub. Wks. 

ITHACA, N. Y.—It is stated that the Elmira Electric 
Co. is considering the question of erecting a separate 
incandescent light plant on East State St. It is now fur- 
nishing about 6,000 incandescent lights. 

JAMAICA, N. Y.—The Jamaica Electric Light Co. has 
purchased a plot of land adjoining the railway near Van 
Wyck Ave., on which it is proposed to erect an ad- 
ditional plant; estimated cost, $15,000. , 

MAICA (L. I.), N. Y.—The Jamaica Electric Light Co. 
Raginnmen aa its VaaA stock from $20,000 to $200,000. 


NEW BRIGHTON (§S. I.), N. Y.—The village trustees 
have been petitioned by a new electric light and powet 
company for a franchise in this place and West Brighton. 
Supervisor Doyle and John J. Kennedy are interested. 

JERSEY CITY, N. J.—Bids are asked until Noy. 2 for 
lighting the streets with electricity, gas or oil for one, 
three or five years. The minimum number of lights that 
will be required is 900 arc, 100 gas, with Welsbach lamps, 
and 700 oil lights, This year there are 782 electric lights, 
1,000 oil lamps and 550 gas lamps. Next year there will be 
from 900 to 1,000 electric lights, 700 oil lamps, 300 gas 
lamps, and there will be introduced a new feature—1U0 
Welsbach lights. The board has $18,800 more to spend 
for lights next year than it has this year. Ferdinand 
Heintze, Chn. Com. Municipal Lighting; Geo. T. Bouton, 
Clk. Bd, St. and Water Comrs. 

NEWARK, N. J.—The market committee, composed of 
Aldermen Virtue, Schreihofer and Waldron, _are con- 
sidering the question of erecting an electric light plant 
for the use of the market. 

SEA ISLE CITY, N. J.—The residents of this city are 
agitating the question of better lights. It is said that the 
local electric light company, which is paid $2,500 a year 
for supplying lights, is giving unsatisfactory service. 

FOREST CITY, PA.—The Forest City Electric Light & 
Power Co. has been granted a franchise for constructing 
a plant and for furnishing the city with 12 arc lights. 
Work will be begun at once, according to reports. Pres., 
A. R. Raub, Seranton, Pa.; Treas., W. D. Boyer, Scran- 
ton; Secy., A. D. Kehrens, Forest City. 


PHILADELPHIA, PA.—An ordinance will probably soon 
be introduced in the councils to advertise for bids for 
electric lighting in time to allow free field for competition. 
—The citizens’ municipal association has petitioned the 
eouncils to appropriate $500,000 for a city electric light 
plant. Jacob J. Seeds, Chn. Com. 


PITTSBURG, PA.—It is reported that new bids will be 
asked for an electric light plant of 200 HP. capacity 
for the public safety building; estimated cost, about $12, 
000. J. O. Brown, Dir. Pub. Safety. 

WASHINGTON, N. C.—It is reported that plans are be- 
ing prepared by Thomas & Hunter, of Richmond, Va., for 
an electric light plant for this place. Bids will probably 
soon be asked. 

PAOLA, FLA.—Press reports state that bids are being 
asked for the construction of a 2-story brick building for 
the electric light plant, plans for which were prepared by 
the Royal Electric Co., Peoria, Ill. R. G. Blake, Cy. Clk. 

BARNESVILLE, GA.—It is reported that this place will 
issue in a short time $7,000 in bonds for an electric light 
plant and $8,000 for a new school building. 

CINCINNATI, O.—Local papers state that a new elec- 
tric light plant will be erected in this city for the Edison 
company. 

BAY CITY, MICH.—The electric light commissioners 
have directed the secretary to advertise for bids for a 
new boiler and engine for the power station and for fur- 


nishing three new arc lights for the city hall. Wm. 
Keith, Comptroller. 
BIG RAPIDS, MICH.—Bids are asked until Noy. 6 


(postponement from Oct. 19) for lighting this city with 
at least 50 arc lights for one, three, five or ten years. J. 
W. Morton, Cy. Clk. 

MARLETTE, MICH.—An election will be held Noy. 9 
to vote on the question of issuing $4,000 in bonds for 
an electric light plant, according to reports. 


STORM LAKE, IA.—It is stated that a fire at this 
place recently destroyed the electric light plant, causing 
a loss of about $5,000. E. EB, Mack and B. GC. Cowles 
are interested, 

ST. PAUL, MINN.—The council has granted a franchise 
for an electric light and power plant in Wards Nos. 10 and 
11, to Brooks Bros., St. Paul. 


MILES CITY, MONT.—It is reported that Supt. Hay- 
den of the electric light plant will probably soon pur- 
chase a 1,500-light dynamo and other machinery for the 
additions to the plant. 

MEXICO, MEX.—It is stated that a Boston syndicate 
proposes to furnish this city with electric power to be 
eee about nine miles from the city. Robt. Gayul, Cy. 
Dy F 

BALLARD, WASH.—Mr. Olson, an electrical engineer, 
and Falcon Joslyn, of Seattle, Wash., liave applied to the 
council for a franchise for an electric light plant, ac- 
cording to reports.——The council proposes to erect a 
plant of its own. 


ENGINEERING NEWS. 


ANAHEIM, CAL.—The committee is considering the 
propositions of electrical engineers for preparing plans 
for an electric light plant, according to reports. 


AUBURN, CAL.—Bids are asked until Dec. 19 for fur- 
nishing and placing the fixtures and electric wiring the 
county court house, jail and hall of records; deposit, $1,- 
500. Wm. I. May, Clk, 

OGDEN, UTAH.—Bids are asked until Nov. 16 for con- 
structing a masonry dam and spillway, about 400 ft. long 
and 60 ft. high, as described in our advertising columns; 
bond, $50,000. C. K. Bannister, Ch. Engr. Pioneer Elec- 
tric Power Co., Ogden. 


RAT PORTAGE, ONT.—Press reports state as follows: 
The Keewatin Power Co. is preparing to utilize the 
water power at its dam at Keewatin by making a con- 
tract for the transmission of at least 5,000 HP. 120 miles 
to Winnipeg, Man. It has for some time been investigat- 
ing the possibility of making this transmission, which has 
resulted favorably, and the company is now prepared to 
enter into a contract with a construction company. The 
right of way has already been partly secured. 

RENFREW, ONT.—The electric light companies ofthis 
city have been consolidated, and it is reported will erect 
a new power plant at once to supply over 500 HP. Mackay 
& Guest and A. A. Wright & Co. are interested. 


NEW COMPANIES.—Beacon Electric Co., Chester, Pa.; 
$120,000, with $12,000 paid in; Treas., J. Engle Cochran, 
Jr., Chester. ; 

West Side Electric Co., New York, N. Y.; $25,000; to 
light the west side from 49th to 125th St.; subways are 
now being built; William A. Mitchell, of Brooklyn; Eg- 
bert C. Simonson, 146 Broadway; and Charles V. KE. 
Gallup, New York city. 

Beatrice Heat, Light & Power Co., Beatrice, Neb. 

Grindley Electric Light & Power Co., Grindley, Cal.; 
$3,000, with $2,110 paid in; L. K. Vaughan,R. A. Norman, 
Wm. Moore, C. H. Brown, Grindley. 

New York Lighting Co., Camden, N. J.; $10,000, with 
$1,000 paid in; to supply light, power, heat, etc.; John S. 
Parker, Geo. W. Mark, 27 Pine St., New York, N. Y.; 
Clifford W. Perkins, Orange, N. J. 

Sunapee Electric Light & Power Co., Sunapee, N. H.; 
54,000. 


? 


BRIDGES. 


WOONSOCKET, R. I.—Bids are asked until Nov 5 for 
constructing a steel bridge over the Blackstone River at 
River St., as stated in our advertising columns. Jos. |!. 
McGee, Chn. Com.; Frank H. Mills, Cy. Engr. 

BLACKSTONE, MASS.—The question of widening and 
altering the bridge over the New York & New England 
R. R. is being considered by the selectmen and the railway 
officials; estimated cost, $20,000. 

YARMOUTH, MASS.—Bids are asked until Oct. 31 for 
building a bridge in this town. The work will include 
200 cu. yds. of rubble masonry; 150 lin. ft. of railing, 
3,213 ft. B. M. pine and spruce, ete. Chas. Mills, Engr., 
4 Mount Vernon St., Boston, Mass. 

WOONSOCKET, R. I.—T. W. Reilly, of Providence, R. 
I., has been awarded the contract for the masonry work 
for the River St. bridge at $6,000. The other bidders were 
Ross & Fowler, F. L. Allen and J. H. Leavitt. 

HARTFORD, CONN.—James J. Goodwin, Asylum Ave. 
and Woodland St., has been awarded the contract for con- 
structing a masonry bridge over Park River at Asylum 
Ave., at about $10,000. 

BINGHAMTON, N. Y.—We are informed that nothing 
has been done regarding the Ferry St. bridge, which is 
estimated to cost about $50,000. Nothing is likely to be 
done until next spring. S. E. Monroe, Cy. Engr. 

NEW YORK, N. Y.—The new East River Bridge Com- 
mission on Oct. 21 awarded the contract for building the 
New York tower of the bridge, as advertised in En- 
gineering News, to Patrick H. Flynn, of Brooklyn, at 
$383,150. The facings of the tower are to be of granite 
and the backings of limestone. Mr. Flynn was the lowest 
of 12 bidders, his bid being $426,150 for all granite and 
$383,150 for granite and limestone. The itemized bids 
were published in our issue of Oct. 15. 

SYRACUSE, N. Y.—The bids received last week for the 
steel girder bridge over Onondaga Creek at Cortland Ave. 
have been rejected, and new bids will be asked for at 
once; estimated cost, $10,000. R. R. Stuart, Cy. Engr. 


WATERTOWN, N. Y.—It is reported that a new bridge 
1s to be built soon at Mill St., to take the place of the 
one which recently was partly destroyed. CG. O. McComb, 
Cy. Engr. 

PITTSBURG, PA.—Bids are asked until Oct. 31 for fill- 
ing approaches to four county bridges. James A. Grier, 
County Controller, Pittsburg. Plans for a bridge over 
Spruce Creek at Ben Avon, Pa., have been prepared by 
Gustave Kaufman, 813 Hamilton Bldg., Pittsburg. The 
length will be 520 ft., roadway 18% ft. and sidewalks 8 ft. 

RIVERTON, MD.—It is stated that the Wrought Iron 
Bridge Co., of Canton, O., has been awarded the contract 
for replacing a span of the bridge over the North River 
at this place at $2,100. 

BAYARD, W. VA.—The county court, it is stated, has 
appropriated $1,000 to aid in the construction of a steel 
bridge over the Potomac River at this place, which is 
estimated to cost $2,000, the other half of which will be 
paid by the town. 

SUTTON, W. VA.—Bids are asked by the county court 
for erecting a 53-ft. iron bridge over Granny’s Creek, ac- 
ccrding to reports. : 

AMERICUS, GA.—The construction of a bridge over the 
railway tracks at Lee St. is being considered by the 
council and the Georgia & Alabama R. R. Co. 

COLUMBIA, MISS.—It is reported that bids will prob- 
ably be asked in December for building an iron bridge over 
Pearl River in Marion county, plans for which will be 
submitted about Nov. 2. Ener., Maj. Belton Mickles, 
West Point, Miss.; C. J. Meyson, County Clk., Columbia. 

CLEVELAND, O.—Bids are asked until Noy. 20 for the 
puleuere of $20,000 of 4% bridge bonds. H. L, Rossiter, 
y. Audr. 


CLEVELAND, O.—Bids are asked until Nov. 6 for fur- 
nishing and delivering for the Kingsbury viaduct about 
67,000 ft. of planking. D. E. Wright, Dir. Pub. Wks. 

CINCINNATI, 0.—Frank §, Krug, County Engr., Cincin- 
nati, has been instructed to prepare plans at once for 
building an iron bridge over the Baltimore & Ohio South- 
western Ry. Co.’s tracks at Norwood. 


GREEN BAY, WIS.—It is reported that the council is 
considering an ordinance authorizing the issue of $12,- 
000 in bonds for rebuilding the draw in the bridge at 
Main St. 

MENASHA WIS.—We are informed that this city has 
just awarded the contract for an iron and steel bridge 
with stone substructure to the Chicago Iron & Bridge Co., 
at about $15,000. The structure will be 633 ft. long, 
with an 18-ft. roadway and two 7-ft. sidewalks. W. W. 
Reed, Cy. Engr. 
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WAUSAU, WIS.—C. W. Nutter, Cy. Engr., on Sept. 7, 
was directed by the ccuncil to prepare plans for a steel 
and iron bridge. The plans were submitted Oct. 5, - but 


action on the same was postponed until Nov. 2. The plans — 


call for a 4-span bridge of 125 ft. each, and 100 ft. of 
iron trestle approach, a 14-ft. roadway and 6-ft. side- 
welks. Iron cylinder piers 4 ft. in diameter and 5-16-in. 
metal are to be used for the foundation. 

INDIANAPOLIS, IND.—Bids are asked by the board of 
public works until Noy. 4 for painting the bridge over 
Ifall Creek at Floral Ave.; also for the Virginia Ave. via- 
duct, etc.—The contract for steel girders under bridge 
across canal at East West St. has been awarded to the 
Haugh-Noalke Iron Works at $693. 

INDIANAPOLIS, IND.—The following bids were re- 
ceived by the board of public works Oct. 17 for con- 


structing a plate girder bridge over Pleasant Run at 
Beecher St.: 


KNOXVILLE, IA.—Bids are asked until Novy. 11 for 
constructing an iron bridge over the Des Moines River at 
Red Rock, la., bidders to furnish plans. A, A. Davis, Chn. 
Bd. Supervisors; H. Shivvers, Audr., Knoxville. 


MASON CITY, IA.—N. M. Stark & Co., of Des Moines, 
have the contract for remodeling the Main St, bridge. 
The old structure was 120 ft. long, with an 18-ft. roadway 
and two 6-ft. walks. When rebuilt it will have a motor 
roadway 12 ft. wide, two highways 18 ft., and two 6-ft. 


6-in. walks; two new trusses will be added. New trusses’ 


designed for an equivalent load of 2,000 Ibs. per ft. 


LE MARS, IA.—Goodrich & Robson, of Sioux City, Ia., 
are reported to have been awarded the contract for con- 
structing two bridges over the Big Sioux River, between 
Union county, S. Dak., and Plymouth county, Ia., at 
$1,725. 

DULUTH, MINN.—Bids are asked until Oct. 31 for con- 
structing a pile and timber approach to the Duluth-Su- 
perior Bridge at Spruce St., according to reports; check, 
$700. R. Murchison, Clk. Bd. Pub. Wks. 

PLATTSMOUTH, NEB.—The citizens of Bight Mile 
Grove precinct are to’vote on the question of building 4 
bridge over the Platte River at Cedar Creek; estimate 
cost, $8,000. 

GRAFTON. N. DAK.—It is stated that the county com- 
missioners have ordered the construction of a 54-ft. 
wooden and iron bridge over Park River. 

GLENWOOD SPRINGS, COLO.—It is reported that the 
county commissioners are considering the question of 


building a new bridge over the Grand River, at Rodericks 
Ferry. 


ST. LOUIS, MO.—M. L. Lynch, Ch. Engr., St. Louis & . 


Oklahoma City Ry. Co., has submitted a report to the 
directors on the construction of the proposed railway to 
Sapulpa, Ind. Ter., and Oklahoma City, Okla. Ter. It 
is stated that five plate girder bridges, each 40 ft. long, 
will be needed, two of 50 ft. each and one of 125 ft. 

MODESTO, CAL.—Bids, plans, ete., are asked by the 
county clerk until Noy. 10 for a bridge over Puerto 
Creek, according to reports.——The supervisors are con- 
sidering the question of a bridge over the Stanislaus 
River at Burneyville. 

SACRAMENTO, CAL.—The supervisors have rejected 
the bids for constructing a steel bridge at Mormon Isl- 
and; estimated cost, $5,500. New bids have been called 
for. Engr., G. A. Stoddard; W. B. Hamilton, Clk. Bd. 
Supervisors. j 


BUILDINGS. 


BOSTON, MASS.—The state armory commissioners are 
discussing the question of appropriating $120,000 for 
making improvements to the armory building of the Ninth 
Infantry. ¢ 

BOSTON, MASS.—Bids are asked until Nov. 2 for erect- 
ing a brick school building at Chambers and Poplar Sts. 
J. L, Faxon, Arch., 7 Exchange Place; Edward H, Duin, 
Chn. Com. on Schoolhouses. 


PROVIDENCE, R. I.—Bids are asked until Noy. 6 for 
constructing the retaining walls and steps and for the 
plumbing for the state normal school; check, $500; Archs., 
Martin & Hall, 502 Industrial Trust Co. Bldg., Providence; 
Thos. B. Stockwell, Secy. 

NEW LONDON, CONN.—Press reports state that Frank 
A. Munsey, the publisher of Munsey’s Magazine, has de- 
cided to erect a new 5-story brick building on State St. 
Arch., Wm. B. Tuthill, United Charities Bldg., New York. 


BUFFALO, N. Y.—The following were the lowest bids 


received for work at the state hospital by the board of. 


managers: Heating and ventilating, Edward P. Bates & 
Co., Buffalo, $32,500; plumbing and sewerage, Edward 
Joy, Syracuse, N. Y., $28,180; boiler house, laundry and 
chimney stack, Mosier & Iitzpatrick, Buffalo, $26,740. The 
contracts were awarded to the above bidders.—The fol- 
lowing bids were received Oct. 24 for the foundation for 
the new armory for the 74th Regiment: Joseph A. Church- 
yard, $40,969; Henry Rumhill & Co., $56,027; Brown & 
Stable, $31,447; F. W. Carter, $36,100; Charles Mosher, 
$70,400; James Stewart, $40,516; W. R. Haven, $49,000; 
Henry Shaffer’s Sons, $33,504; John F. Berrick, $33,224; 
George W. Flynn, $30,994. Ail of the bidders are from 
Buffalo. The last legislature appropriated $25,000 to com- 
mence the construction of the building, which is estimated 
to cost $400,000. The county has agreed to pay that por-. 
tion of the bids which may be for excavating estimated at 
one-third. The structure will be 530 x 240 ft., as stated 
in our issue of Oct. 15. I. G. Perry, State Arch., Bing- 
hamton and Albany, N. Y.; Maj. H. P. Stackpole, Secy. 
State Armory Comn., Albany. 

BUFFALO, N. Y.—Green & Wicks, 110 Franklin St., 
have been directed to prepare plans for a church for the 
Parkside Unitarian Congregation. 

MOUNT VERNON, N. Y.—At the election Noy. 3, the 
question of issuing $200,000 in bonds for a new city hall 
will be voted upon. T. E. Fletcher, Alderman, and H. T. 
Jennings are interested. 

NEW BRIGHTON, N. Y.—An election will be held Nov. 
10 to vote on the question of issuing $75,000 in bonds for 
erecting a new school building. 1 

NEWBURG, N. Y.—Bids are asked until Nov. 17 for 
furnishing a low pressure return circulation steam heat- 
ing and ventilating apparatus. Wm. Martin Aiken, Super- 
vising Arch., Washington, D. C. . 

NEW YORK, N. Y.—Bids are asked until Nov. 5 for 
additional work for the building to be erected in Crotona 
Park, near Third Ave. Arch., G. B. Post, 33 East 17th St. 
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Wm. L. Strong, Mayor; and until Nov. 5 for altering the 
alcoholic ward building, Bellevue hospital. S. C. Croft, 
Pres. Dept. Pub. Charities, 66 Third Ave.——It is reported 

at Henry Clews, Broad St., proposes to erect a 10-story 

office building at 9 West 34th St.——The Standard Struct- 
ural Co., 7 Broadway, has been awarded the general con- 
tract for erecting the 16-story building, at 32 and 34 
Broadway, for the Hudson Building Co.; Pres., A. W. 
Cruikshank, 176 Broadway, New York; Arch., A. F. 
Leicht, 97 Cedar St.; Engrs., H. W. Hodge and W. H. 
Burr, 71 Broadway. R. P. Bolton, 35 Nassau St., is the 
-engineer for the heating, plumbing, elevators, etc.——It is 

{ reported that F. H. Mela, 13 Astor Place, will probably 
| erect an 11-story building, at 830 Broadway, next year. 
. —tThe board of estimate has voted to appropriate about 
| $500,000 for the proposed additions to the American Mu- 
. seum of Natural History. E. E. McLean, Engr. Park 
Dept.—Plans have been filed by Chas. F. Rogers, 305 
West 55th St., for two 5-story brick flats, to cost $130,009. 


NEW YORK, N. Y.—Press reports state that plans to 
enlarge the Tombs prison in New York -vere to be ap- 
roved by the state prison commission at Albany Oct. 28. 

here has been. much complaint of overcrowding in the 
Tombs, sometimes three and four persons being piaced 
in a cell. It is proposed to rebuild the Tomis by coubling 
its height and in other ways to provide for ‘:20 cdditional 
céll8 at 4 cost of $500,000. Arehs., Withers & Dickson, 54 
Bible House, New, York.—Warden Pillsbury, of the 
Blackwell's Island Penitentiary, appearéd before the ¢om- 
mission Oct. 27 with George M. Walgréve, Arch., 44 Hast 
23d St., New York. They had plans for improvemeiits on 
Blackwell’s Island which contemplate a separate prison, 
with 112 cells, for women, and an addition to the present 
penitentiary building so as to provide 416 more cells, at 
an expense of $5,000,000. These expenditures were au- 
thorized by the legislature.——Plans have been filed Ly the 
Market and Fulton National Banking Co., S1 and §8 Ful- 
ton St., for alterations to its 7-story office building, at 
Fulton and Gold Sts., to cost $150,000. 


NIAGARA FALLS,N. Y.—Arrangements are being made 
by Mayor Schoellkopf, W. Caryl Ely, W. B. Rankine and 
J. C. Morgan for the erection of a large convention hall 
in this city, in which it is proposed to hold an electrical 
convention and exhibition of machinery.——The same men 
are reported as interested in a projected hotel. 


PRINCETON, N. J.—It is reported that cstimates will 
be received until about Nov. 8 for constructing a rew 
brick hall and dormitory for the University. The structure 
will be a 3-story building 710 ft. long. Archs., Cope 
& Stewardson, 520 Walnut St., Philadelphia, Pa. 


TRENTON. N. J.—On Oct. 18 the corner stone of the 
new Catholic Orphanage at Hopedale was laid. A ma- 
chine shop, carpenter shop and other mechanical depart- 
ments are to be connected with the orphanage; estimated 
Sete pa Bishop McFaul, Trenton, can be ad- 

ressed, 


ALLEGHENY, PA.—The following bids were received 
Oct. 20 for placing a low presstirre return circulation 
steain heating and ventilating apparatus in the public 
building; Wi. Martin Aiken, Supervising Arch., Wash- 
ington, D: 6: 


crs ! pe Time 
f ; _ days. 
Thompson. & Washburn, Detroit, Mich....... $3,959 TO 
Blake & Williams, 186 South 5th Ave, N. Y.. 4,444 70 
Tron City Heating Co., Pittsburg.........:. 4,100 60 
E. Rutzler, 178 Centre St., New York........ 4,800 60 
Maginn & Lewis, Pittsburg.........:.....5. 4,645 60 
Ellicott Machine Co., Baltimore, Md........ 4,880 60 
Bayley Heating Co., Milwaukee, Wis........ 3,814 70 
Shsok-Anderson Mfg Co., Pittsburg.......... 4,708 70 
Samuel I. Pope & Co., Chicago, Ill.......... 3,879 70 
Chafer & Becker, Cleyeland, O......:....... 4,369 60, 
McGubnis-Smith Co., 93 Water St., Pittsburg. 3,684 60 
Pittsburg Beating Supply Co., Pittsburg...... 3,273 60 
John T. Bealor & Co:, Hilenton, Pa....... +. 4,260 45 


HIGHLANDS, PA.—A second election is about to be held 

to vote again on the question of issuing $100,000 ia Londs 
for a court howusé. 
_ PHILADELPHIA, PA.—Local papers state that Henry 
G. Freeman, Jr., will begin the construction in :; bout 80 
days of a 16-story office building at Chestnut and Froad 
Sts.; estimated cost, $500,000.— Arrangements are being 
made by a syndicate for the purchase of the property at 
Broad and Chambers Sts. from the Chambers Presby- 
terian Church. The syndicate proposes to erect a 13-story 
office building on its site. Arch., Joseph M. Houston, @04 
Provident Bldg., Philadelphiaa—F. M. Day & Bro., 
Archs., 927 Chestnut St., have awarded the contract for 
constructing an office, store and factory building at 1420 
Chestnut St., for the American Baptist Publishing Co., to 
Geo. F. Payne & Bro., 401 South Juniper St., to cost about 
$400,000. 

PHILADELPHIA, PA.—Plans are about completed for 
the new mint building in this city. The structure will 
be three stories high and 300x170 ft.; estimated cost, 
$6,650,000. It is probable bids will be asked in a short 
time. W. M. Aiken, Supervising Arch., Washington, D. 
C.; Herman Kretz, Supt. Mint, Philadelphia.— It is re- 
ported that plans are being prepared for a new building 
at 11th and Filbert Sts. for the Bell Telephone Co. 

PITTSBURG, PA.—Local papers state that E. M. Bige- 
low, Dir. Pub. Wks., has been directed by the council to 
prepare plens for adding two new stories to the city hall. 
It will take abcut two years to complete this work. 

PITTSBURG, PA.—Building permits have been issued 
to J. C. Patch for a warehouse on Second Ave., to cost 
$26,000; to Jacob Fricay, for dwellings on Stratford Ave., 
$6,500.—E. J. Carlisle & Co., 605 Smithfield St., have 
prepared plans for a school building at Duquesne to 
cost $20,000, and at Wall, to cost $13,000.—Bartberger 
& East, Westinghouse Bldg., are making plans for a hotel 
at Zelieuople to cost $20,000.—W. H. Sims, 502 Penn 
Bldg., is preparing plans for a dwelling on North Weg- 
ley Ave., to cost $20,000. 

WASHINGTON, D. C.—Bids are asked by the district 
commissioners until Noy. 2 for constructing an 8-room 
school building at 5th and K Sts. 

WASHINGTON, D. C.—The corner stone of the Hall of 
History was laid Oct. 21. The buildi» is to be 170 x 70 
ft. and is estimated to cost $200,0 ). Archs., W. M. 
Poindexter, £06 17th St., N. W., Washington, and Van 
Brunt & Howe, 1214a Main St., Kansas City, Mo.; John 
E. Andrews, Pres. Bd. Trustees, Washington. 

JACKSONVILLE, FLA.—The Knoxville Building & Con- 
struction Co., Jacksonville, has been awarded the con- 
tract, at $63,550, for erecting the Gardner building on 
Bay St., between Main and Laura Sts. 

JACKSONVILLE, FLA.—A hot water furnace, with suffi- 
cient pipe and radiators to properly heat all the offices in 
the new city market is proposed. A. F. Harley, Cy. Engr., 
pens be glad to correspond with manufacturers of such 
plants, 


FORT MONROE, VA.—Thé® following bids were received 
Oct. 19 for constructing a hospital 4t Fert Monroe. J. W. 
Pullman, Q. M., U. S. A.; (1) being for the #onstrnetion; 
2) for plumbing; (8) heating: 


it Pe, & 
T. D. Sipes, Portsmouth, Va....... $19 900%, not ests: 
T. B. Bartlett, Newport News, Va.. 19,718 ..... ..... 
W. W. Winfree, Bladensburg, Md.... 21,476 $1,350 $3,771 
J. R. Shehan, New Rochelle, N.. Y.;. 21,940 ..... wii. 
EX. Hart,” NoriolyasVaes saiiees. oasis 18,347 
J. H. Brinson, Hampton, Va....:... 17,842 
Holtzclaw Bros., Hampton, Va...... 17,684 


R. C. Bristow & Co., Richmond, Va. 
W. W. Biggs, Washington, D. C.... 


22,192 


John Buvers, Richmond, Va........ Semnghaete 
C. Bargman & Co., Newport News.. ..... ,305 
J. C. Cuttimore, Baltimore, Md.... 24,888 Mays Terguctet 
W.. .C. Caldwell,» Baltimore, Md...«2° 25,800) «wise oo Gece 
Healey & Bros, Baltimore, Md.... ..... 1,099 


J. A. Pandergreft, Newport News, Va ..... 1,373 3,734 
Jat TT. Copeland, Hamptons! Vai... 2 seid. « Cates. wks 


Bossieux & Baptist, Richmond, Va. 931 

John Bowers, Richmond, Va........ 847 

Thos. M. Landers, Richmond, Va.. feo SPL OAD 

Newport News (Va.) Plumbing Co.. rer ye ts 

Whitehurst & Riley, Portsmouth, Va. ..... 1,618 .. 
CLEVELAND, O.—Bids are asked until Nov. 17 for 


erecting the iron tower and pile foundation for the Mau- 
-1ee Light Station, O. Lt.-Col... A. Smith, U. S. Engr. 


TOLEDO, O.—Bids are asked until Nov. 18 for the pur- 
chase of $125,000 of 5% bonds for erecting a high school 
building. H: W: Compton, Clk. Bd, Education. 


INDIANAPOLIS; IND:—W. P. Jungclaus has been 
awarded the contract for erecting a new school building 
at Park Ave. and 15th St., at $31,000, the Fuller & Warren 
Co. getting the contract for the heating and ventilating 
apparatus at $2,247. 


RICHMOND, IND.—The school board has decided to 
erect a new schooi building to cost $15,000. Daniél W. 
Surface, Pres. School Bd.; John A. Hasecoster, Arch., 
80 Kelly-Hutchinson Block, Richmond. 


CHICAGO, ILL.—It is reported that the Northern Pa- 
cific R. R. Co. is about to erect a new 30-stall round house 
at 56th and Taylor Sts., to cost $28,000. W. L. Darling, Ch. 
Engr., St. Paul, Minn. 


CHICAGO, ILL.—Press reports state that the two large 
grain elevators of the Chicago & Pacific Elevator Co., at 
Cherry St. and the North Branch of the Chicago River 
were destroyed by fire on Oct. 26, causing a loss of over 
$1,000,009, which includes the loss of over 1,250,000 bushels 
of grain.——The normal school committee of the board of 
education is considering plans for a new normal school 
pias 000 at 69th St. and Stewart Ave.; estimated cost, 
$125,000. 


LEWISTOWN, ILL.—It is stated that the contract for 
constructing a brick court house for Fulton county will 
probably be let in December. The structure will be 112 
x 68 ft., and is estimated to cost $60,000. Archs., Bell & 
Kent, 232 Merriam Block, Council Bluffs, Ia. 


MINNEAPOLIS, MINN.—The Minneapolis Mortgage & 
Redemption Co. has been granted a permit to erect a 
5-story brick building, to cost $40,000, at Second and N Sts. 

PORTLAND, ORE.—Bids are asked until Nov. 16 for the 
metal work for the Grays Harbor Light Station, Wash. 
Capt. W. L. Fisk, U. 8. Engr., Portland. 


HANFORD, CAL.—Bids are asked by the county clerk 
until Nov. 9 for constructing a county jail to cost not less 
than $10,000. 


WATER-WORKS. 


_NEW CASTLE, ME.—An election was called for Oct. 
ZS to vote on uniting with Damariscotta in the construction 
of water-works. The trenching at Damariscotta is said to 
be nearly completed. 


BuLMONT, MASS.—Bids were asked until Oct. 27 for 
laying 4,400 ft. of 6-in. water pipe. E. A. W. Hammatt, 
Eagr., 29 Pemberton Square, Boston. 

MARLBORO, MASS.—It is reported that extensive ad- 
ditions are to be made. 

NEW BEDFORD, MASS.—A local paper states that bids 
are to be opened this week for two 10,000,000-gallon pump- 
ing engines. R. C. P. Coggeshall, Supt. 


SALEM, MASS.—The water board is considering the 
purchase of a new pump. The Nordberg Mfg. Co. has in- 
vited the board to inspect some of its pumps in Western 
cities. John F. Hurley, Pres. Bd. 


PAWTUCKET, R. I.—The Marieville fire district has 
been organized and has voted to contract with this city 
for water-works. About a mile of pipe will be required, 
for which the city will receive about $400 a year. Wm. 
T. Smith, Village Clk., address North Providence. 


SOUTHINGTON, CONN.—The water company is said 
to have voted last week to build a small reservoir above 
the distributing reservoir in the spring. 

ATTICA, N. Y.—It is reported that a filtration plant is 
to be put in. 


ELMIRA, N. Y.—The construction of the plant of the 
Elmira Heights Water Co., noted last week, was com- 
menced, but owing to trouble over the employment of 
Italians it is stated that no more work will be done till 
next year. 

LOCKPORT, N. Y.—The Hall Iron Works has been 
awarded the contract by the council for furnishing the 
necessary apparatus for raising water from the lower 
level of the canal into the reservoir above. J. Milton 
Woodward, Pres. Water Bd. 


MORRISTOWN, N. J.—Bids are asked until Nov. 9 for 
constructing a 5,000,000-gallon storage reservoir, with 
filter basins, ete., at Morris Plains, for the state hospital 
at that place. Geo. W. Howell, Engr.; Chas. H. Green, 
Secy. Bd., 21 Washington St., Morristown. 

WILLIAMSTOWN, N. J.—Press reports state that there 
is scarcity of water at this place; springs are unusually 
low and fully one-half of the wells are dry. 

McKEESPORT, PA.—The following bids were recéived 
Oct. 26 for the work advertised in Engineering News Oct. 
15. Edwin Soles, Supt.; J. Schinneller, Engr., Mc- 
Clintock Bldg., Pittsburg: 

Sinking wells, etc.: 
Bowman Bros., McKeesport (accepted).......... $4,25( 
VIGHO VOSA LIBRTGIT. PG. oo ase-5.0, capone Slandb 0 cn 008 6,975 


AO US RACY ERODED. 55.0 wisvery o #910, aya'd)otme 9,000 
Wagner Well Supply Co., Dayton, O............ 5,750 
Hocker & Shaw, McKeesport, Pa................ 7,200 
Pumping engines: 
Hall Steam Pump Co., Pittsburg, Pa........... $4,025 
Snow Steam Pump Co., Buffalo, N. Y........... 91; 
Wilson Snyder Mfg. Co., Pittsburg, Pa......... 5,750 
Menry R. Worthington, New York (aceepted).... 4,590 


JERMYN, PA.—The injunction noted last week is re- 
ported not to have decreased the intention of this borough 
to have municipal works, and another election will prob- 
ably soon be held. 

LEBANON, PA.—The mayor has vetoed the ordinance 
appropriating $5,000 for a 10-in. well at South Mountain. 


MIFFLINTOWN, PA.—B. G. Coon, of Kingston, Pa., 
has been awarded the contract for constructing a 450,000- 
gallon masonry reservoir, with pipe line extensions, for 
the Mifflintown Water Co. S. W. Cooper, Engr. 

MILLERSTOWN, PA.—This borough is agitating the 
question of water-works. 

PHILADELPHIA, PA.—Bids are asked until Noy. 5 for 
water meters. Thos. M. Thompson, Dir. Pub. Wks. 


REYNOLDTON, PA.—The town council is negotiating 
with the Elizabeth Water Co. for a water supply from 
the Monongahela River. The company proposes to lay a 
main from Elizabeth to Blair station, across the river to: 
the town line where connection would be made with the 
existing mains. The water is now purchased from Mc- 
Keesport, at $100 a month, and is not satisfactory. 

TYRONE, PA.—The Fayette Water Co. was incorporated 
Oct. 26 with a capital ctock of $2,500 to operate at Ty- 
Siem Treas., Andrew W. Black, 4229 Fifth Ave., Pitts- 

urg. 

DELAWARE CITY, DEL.—A committee has been ap- 
pointed to confer with W. Taylor Leland, of Philadelphia, 
in regard to the proposed works, noted in our issue of 
Oct. 15. Geo. B. Money, Mayor; David Stielman, 
Cy. Clk. 

BALTIMORE, MD.—A special meeting of the water 
board was called for Oct. 27, at which time work esti- 
mated to cost $2,000,000 was expected to be ordered. In 
1894 a loan of $2,000,000 was authorized for extending the 
mains in the suburbs, especially in Hamden, Woodberry, 
Walbrook and West Arlington, and for making other im- 
provements. §. M. Gray, Engr., Providence, R. I. 


RICHMOND, VA.—Chas. E. Bolling, Supt., has sub- 
initted a report recommending that a new pump be pur- 
chased and steps taken at once to increase the water 
supply; estimated cost, $200,000. 

COLUMBIA, S. C.—The penitentiary authorities are said 
to be considering plans for an independent water supply. 

JACKSONVILLE, FLA.—A new stand-pipe will probably 
be erected. B. F. Dillon, Chn, Trustees; R. N. Ellis, Engr. 

ST. AUGUSTINE, FLA.—Bids are asked until Nov. 17 
for the purchase of $85,000 in 5% 30-year bonds, of which 
$65,000 are for new water-works. A. L. Rogers, Secy.; 
J. N. Hazlehurst, Engr. 

OXFORD, MISS. — Bids are asked for constructing 
works, including 289 tons 4 and 6-in. cast-iron pipe, 47 
hydrants, 65,000-gallon steel tank, etc. W. D. Porter, Secy. 

STARKVILLE, MISS.—An election will soon be held to 
vote on the construction of works, according to reports; 
supply from artesian wells. 

LEAVENWORTH, IND.—It is reported that a private 
company has been organized to construct works. 

TRAVERSE CITY, MICH.—The council is considering 
a resolution calling for an election Nov. 17 to vote on an 
issue of $100,000 in bonds for water-works. 
ORANGEVILLE, ILL.—Bids were asked until Oct. 27 
for sinking a well and for furnishing a pump and gasoline 
engine, according to reports. S. S. Hutchins, Pres. 
Trustees, 

BODE, IA.—About 1,000 ft. of extensions will be made 
next year. G. T. Peterson, Mayor. 

BALDWIN, WIS.—The contract for a water tank and 
tower, as noted in Engineering News of Oct. 15, has been 
awarded to the Challenge Wind Mill & Feed Mill Co., 
Batavia, Ill., at $1,320. Chas. Settergren, Clk. 

VIROQUA, WIS.—Wm. Lake & Son are said to have 
the contract for a 16 ~ 110-ft. stand-pipe. 

BENSON, MINN.—The council is reported as investigat- 
ing the question of better water supply. 

BRAINERD, MINN.—There is talk of improvements to 
cost $10,000, including filters, raising boilers, extending 
intake, etc. 4 

DULUTH, MINN.—The following bids were received 
Oct. 23 for laying intake pipe for new water-works; all 
local bidders: Tullock Bros. & McFee, $22,150; A. Fredin, 
$29,890; E. Engle, $43,250; A. & D. Sang, $56,500. W. 
B. Patton, Cy. Engr. 

ELBA, MINN. — Works will not be constructed until 
spring. J. R. Steffen, Cy. Recdr. 

OWATONNA, MINN.—The contract for a filter gallery 
has been awarded to P. H. Thornton, St. Paul, at $779. 

HASTINGS, NEB.—We are informed that an election 
will soon be held to vote on an issue of $8,000 in bonds for 
new engine and new process for raising water. L. A. 
Kinney, Supt. 

HOT SPRINGS, 8S. DAK.—The pumping capacity of the 
works is to be increased. Frank Allen, Supt. 

KANSAS CITY, MO.-—The contract for a 10,000,000-gal- 
lon pumping engine, as advertised in Engineering News, 
has been awarded to the Barr Pumping Engine Co., at 
$34,800. The bids were published last week (p. 142). R. 
M. Godfrey, Secy. Bd. Pub. Wks. 

ST. LOUIS, MO.—A bill has been introduced in the coun- 
cil authorizing the erection of a plant to filter 100,000,000 
gallons of water a day, at a cost of $2,000,000. M. L. 
Holman, Water Comr. 

ARANSAS PASS, TEX.—The Aransas Pass Water Co. 
was incorporated Oct. 20 with a capital stock of $3,000, 
to supply water on Mustang, St. Joseph and Harbor 
islands and the adjoining mainland; incorporators, W. H. 
Stedman, Geo. W. Stedman and E. Stedman. 

TRINIDAD, COLO.—An election will soon be held to 
vote on the purchase of the works. 

SOUTH BEND, WASH.—The United States court of ap- 
peals is reported to have declared void the contract 
between this city and the South Bend Water Co, 

TILLAMOOK, ORE.—H. Orchard, of Kalama, Wash., 
submitted a proposition to this city recently for the con- 
struction of gravity works; franchise will probably be 
granted. ‘ 

HEALDSBURG, CAL.—It is expected that steps will 
soon be taken to secure municipal works; present plant 
is owned by Frank Koenig. 

LAKEPORT, CAL.—The trustees have engaged A. L. 
Adams, of San Francisco, to report upon the different 
plans for works. 

LOS ANGELES, CAL.—The directors of the Lake Vine- 
yard Land & Water Co. are reported to have authorized 
the construction of additional tunneling. 

WINDSOR, ONT.—The work of constructing a filter 
plant is to be commenced as soon as the citizens have 
voted to issue the $40,000 in bonds, according to reports. 

GATINEAU, QUE.—The Gatineau Point council is re- 
ported as arranging for the purchase of steam pumps for 
fire protection, 
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IRRIGATION. 


OGALALLA, NEB.—Press reports state that W. O. Rog- 
ers, of Omaha, Neb., has purchased a large tract of land 
in the North Platte valley under the Alfalfa ditch. 
Fifty teams are at work on the ditch and expect to com- 
plete the canal by Jan. 1. The Alfalfa ditch managers are 
considering a proposition to extend the canal seven miles 
further east along the North Platte valley to a point six 
miles northeast of Ogalalla, which will put 7,000 acres 
more under the ditch. 


SANTA ANA. CAL.—It is reported that H. F. Gardner, 
Supt. Santa Ana Valley Ditch Co., submitted to the direc- 
tors at their annual meeting, Oct. 10, a report of the 
work during the past year, showing that 101 cement gates 
had been put in, including 11 in main canal, 22 bridges, 
1 on main canal; 7 drops, 2 large arched culverts for con- 
veying storm water from arroyos underneath the canals, 
1,398 ft. of cement nvipe, 7,727 ft. of cement ditch rang- 
ing in size from 2% to 60 heads. The total length of 


ditches cemented by the various works is about 214 miles. 


SEWERAGE. 


NEWPORT, N. H.—It is reported that work will soon 
be begun on the proposed sewer system for this place. 
Edward W. Gustine, Constructing Engr., Keene, N. H. 

BOSTON, MASS.—The aldermen have passed resolutions 
appropriating $75,000 for improving two sewage pumping 
stations, and constructing sewers in four streets. Wm. 
Jackson, Cy. Engr. 

NEWTON, MASS.—The aldermen have been petitioned 
by the residents of Lower Falls to extend the sewer sys- 
tem to that part of the city. H. D. Woods, Cy. Engr. 

BROOKLYN, N. Y.—Bids are asked until Nov. 5 for 
constructing sewers in four streets. T. B. Willis, Comr. 

BUFFALO, N. Y.—Bids are asked until Nov. 5 for con- 
structing a 12-in iron and 15 to 10-in. tile pipe sewers 
in two streets. R. G. Parsons, Secy. Dept. Pub. Wks.— 


Joseph Harrer has been awarded the contract for con-' 


structing a sewer in Meridan St. and Bailey Ave., at 


JAMAICA, N. Y.—Dr. P. M. Wood writes us as fol- 
lows: The state board of health met Oct. 16 in New 
York city and reported adversely to the plan proposed 
(filtration bed system in Greater New York) by the sewer 
commissioners of Jamaica. John J. McLaughlin, Village 
Engr., has been requested by the commissioners to pre- 
pare plans for a chemical system and report at the next 
regular meeting of the board, Noy. 8. The commission 
is composed of the following gentlemen: Dr. Philip M. 
Wood, Chn.; Aaron A. Degraw, John Adikes, Wm. C. 
Bahr and J. Tyler Watts. 

NEW YORK, N. Y.—Bids are asked until Nov. 2 for 
constructing and extending sewers in six streets. C. H. T. 
Collis, Comr. Pub. Wks., 150 Nassau St., and until Nov. 
5 for constructing a sewer in Marion Ave., from 101st 
to 200th St., and also a sewer in Fox St. Louis F. 
Haffen, Comr. St. Improvements, 2622 Third Ave. 

NIAGARA FALLS, N. Y.—It is reported that the city 
engineer has been directed to advertise for bids for con- 
structing a sewer in 11th St. W. W. Read, Cy. Engr. 


SYRACUSH, N. Y.—We are informed as follows, re- 
garding the proposed intercepting sewers to empty into 
Onondaga Creek: The plan is being discussed in the 
chamber of commerce, but will end in discussion probably. 
Wim. A. Sweet, Engr., is in favor of deepening the creek 
and storing it with blocks and in concrete made smooth 
and argues that an open sewer is the safest, least costly 
and the best for sanitary reasons. It is thought that there 
will be no sewer construction very soon. The city is 
bonded to the limit of its valuation and is not raising any 
money on its bonds, as it has $225,000 on the market 
now and no bidders. R. R. Stuart, Cy. Engr. 


CAPE MAY, N. J.—The council of this city is reported 
to have visited Philadelphia last week to inspect the 
sewer system of that city. 


PASSAIC, N. J.—The council is considering ordinances 
for constructing sewers in two streets. R.B.Tindall,Cy. Clk. 


SHERIDAN, PA.—G. L. Peck, Asst. Supt. Pennsylvania 
Co., Pittsburg, and the council are considering the ques- 
tion of constructing a sewer to connect with the main 
sewer at Cork Run; estimated cost, $2,800,. half of which 
the railway company is willing to pay. 

ALEXANDRIA, VA.—The question of constructing 
sewers is again being discussed. The last legislature au- 
thorized an issue of $200,000 bonds for improvements, but 
so far the council has taken no action. E. C. Dunn, Cy. 


GLENVILLE, O.—Bids are asked until Oct. 31 for the 
purchase of $4,700 in 6% sewer bonds. F. W. Morris, 
Village Clk. 

CLEVELAND, O.—The council has passed a resolution 
authorizing the construction of a sewer in Duane St. 
Frank A. Emerson, Pres. Council. 


AUBURNDALE, O.—The state board of health has ap- 
proved the plans for the proposed sewer system for this 
place. Councilman Rakestraw, Chn. Com.; Engr., W. G. 
Clark, of Toledo, O. 

CHICAGO, ILL.—Bids are asked until Nov. 4 for con- 
structing sewers in three streets. Joseph Downey, Comr. 
Pub. Wks.—aA special assessment for $1,200,000 for con- 
structing a sewer system in the southern section of the 
city has been rendered invalid on a technicality. 


DECATUR, ILL.—The council has appointed a commit- 
tee to employ an engineer to prepare plans and specifica- 
tions for a sewer in Oakland Ave. 


MILWAUKEE, WIS.—John O. Jones, of Racine, Wis., 
was the lowest bidder Oct. 14 for constructing the first 
1,800 ft. of the main tunnel sewer in Cambridge Ave., at 
$4.22 a foot. 


RIPON, WIS.—Press reports state as follows: The city 
will likely be served with an injunction, prohibiting the 
use of its sewerage system, unless immediate steps are 
taken looking toward improvement below the Ceresco 
dam. For several years past refuse matter has been left 
along the creek bed, the water supply being insufficient to 
carry it away. During the past summer it has been es- 
pecially odorous and disease in families living in the vi- 
cinity is attributable to this cause, physicians say. Ce- 
resco citizens have made the complaint and the council 
be it is thought, take quick action with regard to the 
matter. 


WAXAHACHIH, TEX.—The city will, within a few 
days, begin the construction of a sewerage system, by lay- 
ing about 1% miles of 10-in. and 8-in. pipe on the outlet 
end. Only the court house and jail will’ be connected at 
present. On the present work the city furnishes the ma- 
terials and superintendence, while the county performs all 
the labor with convicts. Evens & Howard, of St. Louis, 
were awarded the contract for furnishing the pipe. W. 
A. Spaulding, C. E., will have charge of the work for the 
city; James 8, Davis, Chn. Sewer Com. 


SAN FRANCISCO, CAL.—Plans have been adopted for 
a sewer system.in the district commencing at 23d St., 
thence along Indiana St. to 19th; 19th St. to Minnesota, 
Minnesota to 20th, 20th to Michigan, Michigan to 22d, 
22d to Georgia, Georgia to 23d, and 23d to Indiana. A res- 
olution of intention has been passed providing that 20th 
Ave., between California and Lake Sts., be sewered with 
an 8-in. iron stone pipe sewer. Thos. Ashworth, Supt. Sts. 


SANTA MONICA, CAL.—A sewer district is to be 
formed, and a main trunk sewer constructed. 

WINDSOR, ONT.—The following bids were received re- 
eently for constructing the central sewer system: Clark & 
Connolly, Toronto, Ont., $8,713; William Lyons (awarded 
contract), $7,672; Joseph Ferry, $7,607; Sewell & Smith, 
$9,138; Chick & Co., $9,161; Cole & Shaw, $7,797. Wm. 
Newman, Cy. Engr. 


GARBAGE DISPOSAL-STREET CLEANING. 


SYRACUSH, N. Y.—The joint health board and coun- 
cil committee, appointed to select a site and system for 
garbage disposal has visited Bridgeport, Conn., Philadel- 
phia and other cities, and is reported as in favor of a 
garbage reduction plant, estimated to cost $70,000. 

HARRISBURG, PA.—Local papers advise the council to 
investigate the cost of a garbage crematory before adopt- 
ing plans for garbage disposal. 

NEW BRIGHTON, PA.—Councilmen P. D, Hall and L. 
D. Boggs are members of a committee that has been 
investigating the garbage disposal plants in other cities. 
Thos. Dixon, Comr, Pub. Wks. 

JACKSONVILLE, FLA.—The next budget of the board 
of public works is expected to contain an appropriation 
for a new garbage crematory; estimated cost, $14,000 to 
$18,000. A. F. Harley, Cy. Engr. 

LOUISVILLE, KY.—The question of a garbage cre- 
matory or reduction plant is likely to be agitated in the 
near future. J. H. Pearson, Cy. Engr. 

SAN FRANCISCO, CAL.—The organization of the Sani- 
tary Reduction Co. to construct plants to dispose of the 
garbage of this city was noted in our issue of Oct. 1. 
Ex-Mayor L. R. Ellert, Pres., is said to be in the east 
selecting machinery for the plant . 


STREETS AND ROADS. 


BOSTON, MASS.—The street commissioners of Charles- 
town are considering the question of improving Beacham 
St. at a cost of $10,000. Councilman Connorton can be 
addressed.— The council has approved an order recom- 
mended by the finance committee appropriating $536,000 
for streets, sewers and park improvements. 

CAMBRIDGE, MASS.—The council proposes to appro- 
priate about $20,000 for widening and extending two 
streets. 

WORCESTER, MASS.—The road improvement associa- 
tion of Worcester held a meeting Oct. 17 at which the 
question of building better roads in that vicinity was con- 
sidered. Chas. G. Washburn, Lincoln Holland, Albert H. 
Inman and Elwood Goodell are among those interested. 


PASCOAG, R. I.—It is reported that this place has voted 
to issue $50,000 in bonds for improving and rebuilding 
about nine miles of roads and also for the purchase of a 
stone crusher, etc. 


WILTON, CONN.—At a town meeting Oct. 5 the town 
appropriated about $5,000 for road improvements. John 
Knapp, Supt. of Roads. 


BROOKLYN, N. Y.—Bids are asked until Nov. 2 for 
the construction of a roadway of macadam and brick on 
the Eastern Parkway extension from Rockaway Ave. to 
Bushwick Ave., at Vandeveer St. Bids will also be re- 
ceived for the removal of the granite block pavement, 
which is to remain the property of the department of 
parks, and the substitution therefor of a brick pavement 
on concrete foundation, on Bushwick Ave., from Vander- 
veer St. to Rose Place, the beginning of the brick pave- 
ment already laid on Bushwick Ave. Bids must be in 
two distinct offers. Timothy L. Woodruff, Comr. of 


Parks, Prospect Park, Brooklyn; J. E. Smith, Secy. 
——Local papers state that the shore road com- 
mission will soon receive bids for the con- 
struction of a portion of the driveway. The com- 


mission will have at its disposal $250,000 to begin the 
work. Olmstead, Olmstead & Hlliott, Boston, Mass., are 
the landscape architects; William Jackson, of Boston, 
Consult. Engr.; Edwin C. Swezey, 3d Ave. and 39th St., 
Brooklyn, Engr. in Charge; Pres. E. R. Kennedy.—The 
road committee of the good roads association, which has 
its headquarters at 1187 Bedford Ave., is considering the 
question of constructing a road from Bath Beach to con- 
nect with East New York. Frank Share and H. B. Ful- 
lerton, of the association, can be addressed. 


BUFFALO, N. Y.—Bids are asked until Noy. 5 for 
asphalt paving in Prospect Ave. from Porter Ave. to Mas- 
sachusetts St. R. G. Parsons, Secy. Dept. Pub. Wks. 


NEW YORK, N. Y.—Bids are asked until Nov. 2 for 
asphalt block paving in three streets; asphalt paving in 
five and granite block paving in two other streets. C. H. 
T. Collis, Comr. Pub. Wks; and until Nov. 5 for grading 
and paving in five streets. Louis F. Haffen, Comr., 2622 
Third Ave. 


NORTH HEMPSTEAD, N. Y.—The town board and the 
commissioners of highways of this place have decided to 
issue $56,000 in 4% bonds for building macadam roads. 

DOVER, N. J.—The board of freeholders has been pe- 
titioned to construct macadam road from Mount Arlington 
Boulevard to Kenvil and one from Succasunna to the 
county road at Ledgewood. W. EH. King, County Engr., 
Landing, N. J. 

JERSEY CITY, N. J.—It is reported that the board of 
freeholders of Greenville recently voted to appropriate 
$155,000 for asphalt paving in three streets. 

NEWARK, N. J.—The Essex county park commission, 
800 Broad St., Newark, has awarded the contract for 
the landscape alterations to the Branch Brook Park to 
James Serne, of Newark, at $29,156. 

EASTON, PA.—The highway department has decided to 
macadamize and otherwise improve four streets. H. R. 
Fehr, Cy. Engr. 

PHILADELPHIA, PA.—The highway committee has re- 
ported favorably on an ordinance for widening a portion 
of Letitia St., at a cost of $31,000, which does not in- 
clude the land damages. 

WASHINGTON, D. C.—The residents of Columbia 
Heights have petitioned the district commissioners to 
pave and grade a number of streets in that part of the 
city. N. A. Ballinger, Geo. V. Simons and Charles S. 
Bundy, of the citizens’ association of Columbia Heights, 
are interested. 

BALTIMORE, MD.—Ordinances have been approved to 
grade, pave and curb 15 blocks in four streets. Janon 
Fisher, Cy. Comr. 

NEWPORT NEWS, VA.—The question of improving cer- 
tain streets at a cost of about $35,000 is being consid- 
ered. Geo. Y. Alsop, Cy. Engr. 


COVINGTON, KY.—It is reported that at the election 
on Nov. 3 the proposition to issue $75,000 in bonds for 
brick pavements will be voted upon. 


° 

NASHVILLE, TENN.—Bids are asked until Nov. 10 for | 
furnishing paving brick, as stated in our advertising col- 
umns. J. A. Jowett, Cy. Engr. : 

CLEVELAND, O.—The council has adopted resolutions 
for brick paving, grading and otherwise improving six 
streets. Howard H. Burgess, Cy. Clk. 

TOLEDO, O.—Bids are asked until Nov. 2 for grading 
the Wallbridge Ave. approach to the Fasset St. bridge. 
L. P. Harris, Cy. Clk. 

WARREN, O.—The council has plans for macadamizing 
a number of streets next year. Street Comr. McCracken 
can be addressed. 

SAGINAW, MICH.—We are informed that about 80,- 
000 sq. yds. of paving has been practically decided upon. 
Additional paving is also proposed, but the material has 
not yet been decided upon. H. HE. Terry, Cy. Engr. 

CHICAGO, ILL.—The South Park board is considering 
an ordinance for constructing a boulevard from Michigan 
Ave. to the river. James W. Ellsworth, Pres., 1820 Mich- 
igan Ave, 

KANSAS CITY, MO.—Bids are asked until Nov. 2 for 
paving with asphalt 19th St., from Main St. to Tracy Ave., 
and also for improving Lydia St. H. A. Wise, Cy. Engr. 

DENVER, COLO.—The board of public works has 
adopted specifications for grading and curbing portions 
of about 40 streets; estimated cost $159,702. E. Mo- 
nash, Pres. Bd. Pub. Wks. 

CRIPPLE CREEK, COLO.—The Manitou, Crystal Park 
& Cripple Creek Carriage & Toll Road Co. has been in- 
corporated with a capital stock of $100,000. It is pro- 
posed to construct and operate a carriage, wagon and toll 
road over a route, which after leaving the town limits 
of Manitou will follow as near as may be the line of sur- 
vey heretofore made for the Pike’s Peak Ry. Co. in 
1883, thence through Crystal Park to Cripple Creek. Wal- 
ter D. Sarvin, Austin Hutchinson, W. E. Smiley, J. A. 
Fitting, A. B. Hutchinson and J. W. Kriger are the in- 
corporators. 

DOWNIEVILLE, CAL.—At the election Nov. 3 the 
question of issuing $20,000 in bonds for constructing a 
wagon road in Sierra county will be voted upon. A. J. 
Heroux, Clk. : 

SONORA, CAL.—The board of supervisors has been 
petitioned to issue $100,000 in bonds for building a road 
from Sonora to Knight’s Ferry. D. M. Ortega, Clk. 


MANUFACTURING PLANTS. 


WATERBURY, CONN.—A factory occupied by the 
Waterbury Wrench Co. and William F. Norman & Co., 
manufacturers of shears, was burned on Oct. 19. The 
main building was a 2-story wooden structure, 150 x 40 
ft., and together with certain water privileges and lands 
was lately bought for $22,000 by several Waterbury 
capitalists, organized as the Mattatuck Mfg. Co. The 
company will probably rebuild on an enlarged scale. 

BROOKLYN, N. Y.—It is stated that the Newhall 
Engineering Co., of Philadelphia, has been engaged by 
Arbuckle Bros. to prepare the plans and superintend the 
construction of the sugar refinery which the firm pro- 
poses to erect in. Brooklyn to refine sugar in connection 
with its coffee business. The refinery will have a ca- 
pacity te turn out from 2,000 to 2,500 barrels of sugar 
per day. 

NIAGARA FALLS, N. Y.—Francis Frost & Co., paint 
manufacturers, of Toronto, Ont., will build a branch fac- 
tory on Bath Ave., this city. Electric power will be used. 


BEAVER FALLS, PA.—Mayer Bros.’ pottery was burned 
on Oct. 21, entailing a loss estimated at $100,000. 


ALLEGHENY, PA.—The McKinney Mfg. Co., Market 
St., is reported to have begun the erection of a large iron 
building, adjoining its present works. 

PHILADELPHIA, PA.—It is stated that plans have been 
submitted for a 1-story brick addition to the plant of the 
Glen Willow Ice Mfg. Co., just above Manayunk. It will 
be 116 x 40 ft. The company will also need two new 
boilers in its present boiler house. 


WAYNESBORO, PA.—The Geiser Mfg. Co. is erecting 
large pattern works. 


CUMBERLAND, MD.—A newspaper report states that 
the Baltimore & Ohio R. R. Co.’s rolling mill, at Cumber- 
land, which has been idle for some years, will bé utilized. 
The mill will be used as a repair shop in connection with 
the new machine shops, and will employ 500 men. It is 
said to be the intention of the company to make all of 
its own engines. ; 

KEYSER, W. VA.—It is reported that the new Baltimore 
& Ohio car shops soon to be erected at Keyser will be 
built entirely of iron, 500 x 85 ft., constituting a wing to 
the square shops already at that place, and will employ 
some 200 to 300 hands, most of whom will be skilled me- 
chanics. The town paid the company $10,000 to secure 
the shops. It looks as if the company has abandoned the 
shops at Connellsville, Pa. 


BIG STONE GAP, VA.—On Oct. 19 the car shed and 
shops of the Howells Valley Ry. burned, together with an 
engine and two cars. Loss estimated at $10,000. No in- 
surance. 


BRISTOL, VA.—A press report from this place states 
that J. M. Crowell has closed a deal for paper mill ma- 
chinery amounting to $30,000, and will organize a stock 
company, for the purpose of manufacturing paper in 

ristol. 


MANCHESTER, VA.—The Richmond Cotton Mills Co. 
has been incorporated with a capital stock of $200,000, 
for the establishment of cotton mills at this place; incor- 
porators: John A. Smith, of Bessemer City, N. C.; Alfred 
G. Bishop, Jr., of Richmond; Alfred G. Bishop, Sr., of 
New York, and Henry A. Haines, of Elizabeth, N. J. 


CLIFTON, S. C.—The Clifton Cotton Mill Co. will soon 
begin operating a new plant. The building is 320\x 
103 ft., four stories high, with a picker building 100 x 100 
ft. The dam and foundation of the building cost $50,000. 
The power generated by water is 2,000 HP. on two pairs 
of 42-in. McCormick wheels, built by S. Morgan Smith, 
York, Pa., supplemented by an 800-HP. steam engine, 
manufactured by the C. G. Cooper Co., of Ohio, The 
power is designed for 50,000 spindles, but the present 
building will only accommodate 35,000, one end being 
left for an extension for 15,000 more spindles in the 
future. A weave-room containing 1,100 looms has also 
been completed in connection with the plant. For the 
benefit of the operatives, a hotel, store and a number of 
dwellings have been built. Pres., D. E. Converse, of 
Spartanburg, S. C. 

WALTERBORO, S. C.—The new cotton mill on which 
work has been in progress for nearly a year will be com- 
pleted in a few weeks, and it is expected that it will be 
in full operation before Jan. 1 

CHATTANOOGA, TENN.—It is stated that the plant 
of the Chattanooga Pulley Co., which was recently de- 
stroyed by fire, will probably be rebuilt soon, but the 
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exact date has not yet been determined. The officers of 
the company contemplate the erection of a 1-story brick 
building with annexes, to cost about $8,000, while new 
machinery costing $15,000 or more will be purchased. 

AKRON, O.—The stoneware works of Whitmore, Robin- 
son & Co., were destroyed by fire on Oct. 20. Loss, about 
$200,000; insurance, $100,000. It is stated that the plant 
will be rebuilt. 

INDIANAPOLIS, IND.—The Munger bicycle plant has 
been sold to Frank Fowler, of Chicago, formerly 
connected with the Fowler Bicycle Co. He expects to en- 
large the plant to about four or five times its present 
capacity and employ from 250 to 500 people. 

BAY CITY, MICH.—The Dry Dock Iron Works was de- 
} stroyed by fire on Oct. 17. It was insured for $16,000. 
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DETROIT, MICH.—It is reported that the United Alkali 
Co., of Great Britain, with a capital stock of $40,000,000, 
has purchased for $170,000 100 acres of land in the west- 
ern suburbs of Detroit and will erect a soda ash and salt 
works to employ 1,000 men. C. A. Rathbone, 604 Union 
Trust Bldg., negotiated the sale. 


BARRON, WIS.—The Barron stave and heading plant 
§ Soe on Oct. 24. Loss estimated at $10,000; insurance, 
GREAT FALLS, MONT.—Volk Bros.’ brewery burned 

on Oct. 22. Loss, about $30,000; insurance, $17,500. 


PETERBORO, ONT.—The Dixon Co.’s saw mill and 
lumber yards, Donnell’s planing mill and Green’s pump 
factory, were destroyed by fire on Oct. 26. Loss estimated 

at $40,000; fully insured. 


GAS PLANTS 


LYNN, MASS.—The Lynn Gas & Electric Co. has con- 
tracted with Bartlett, Hayward & Co., of Baltimore, Md., 
for the erection of a holder of 1,000,000 cu. ft. capacity, 

. to be erected the coming summer. 

BROOKLYN, N. Y.—The Coney Island Gas & Fuel Co., 
which was granted a franchise by the town board of 
Gravesend nearly three years ago, has commenced laying 
mains in the principal streets at Sheepshead Bay (now 
Ward 31). Efforts are being made to have street lamps 
: put in. Jas. A. Bustis, Supt. 

NEW YORK, N. Y.—Justice MacLean, in the Supreme 
Court, Oct. 27, issued an injunction to restrain the board 
of aldermen from awarding a franchise to the Consumers’ 
Gas, Heat & Power Co. for laying pipes in the streets 
to supply fuel gas through the city. A franchise has also 
been asked by the Metropolitan Fuel Gas Co. which offers 
to furnish fuel gas to the public at 50 cts. per 1,000 cu. it., 
and to manufacturers and the city at 25 cts., paying the 
city 25 cts. per lin. ft. of pipe laid. The company also 
offers the city $100,000 for the franchise and will put up 
a bond of $500,000 for the faithful performance of the 
work. The Metropolitan company’s officers are: Pres., 
H. M. Thompson; Vice-Pres., C. D. Hauke; Secy. and 
Treas., H. Dailey, Jr.; Consult. Engr., James L. Hast- 
ings. 

RICHMOND HILL, N. Y.—The Brooklyn & Queens 
County Gas Co., which recently petitioned for an exten- 
sion of 60 days’ time in which to lay its mains in this 
place, commenced work last week. 

JERSEY CITY, N. J.—Bids are asked until Nov. 2 for 
street lighting, as noted more fully under Electric Light 
and Power. Geo. T. Bouton, Clk. Bd. 


PHILADELPHIA, PA.—Bids are asked until Nov. 4 
for two Brander patent charging machines, with all 
necessary appurtenances, and also for two turntables and 
foundaticns complete, at Point Breeze works; also for 
repairs to wharves at 25th Ward works. Thos. M. 
Thompson, Dir. Pub. Wks.—George W. Stewart is erect- 
ing a retort house for the bureau of gas at Tioga St. and 
Delaware Ave. It is to be one story high, 318 ft. square 
and will cost $16,000. 

DELAWARE CITY, DEL.—It is stated that the syn- 
dicate that has applied for a water-works franchise has 
also asked for a franchise for a gas plant. J. Taylor Le- 
land, of Philadelphia. is interested. 

WILMINGTON, DEL.—A petition, said to contain 4,000 
names, has been presented to the street and sewer de- 
partment asking that the Oxy-Hydrogen Co., of which 
J. Edward Addicks is controlling stockholder, be per- 
mitted to lay mains and complete its plant. 

BROWNSVILLE, TENN.—A franchise has been granted 
to G. W. Benedict, of Cincinnati, for a water-gas plant, 
to be erected at once. A. D. Bright, Jr., of Brownsville, 
is said to be interested. 

CANTON, O.—The Stark Oil & Gas Co. was incorporated 
in West Virginia Oct. 19, with a capital stock of $50,000, 
commencing with $600, to drill oil and gas wells, etc.; 
incorporetors, M. S. Hasler, Samuel Lowenstein, Jacob L. 
Simon and others, of Canton. 

TOPEKA, KAN.—The Topeka Gas Co. has been peti- 
tioned to extend its pipes through Potwin, and, it is said, 
will probably make the extensions. 
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MISCELLANEOUS CONTRACTS. 


FIRE ENGINE.—Lebanon, Pa.—The Rescue Fire Co. 
will purchase a new fire engine. ° 
STREET SIGNS.—Indismapolis, Ind.—Bids are asked by 
the board of public works until Nov. 2 for street signs. 

: DREDGING.—Wilmington, Del.—Bids are asked until 
Noy. 5 for dredging in Murderkill River, Del. Maj. W. F. 
Smith, U. S. A. 

BONDS.—Brooklyn, N. Y.—Bids are asked until Nov. 

| 5 for the purchase of $2,111,240 in 314% gold bonds. Geo. 
W. Palmer, Comptroller. 

MAUSOLEUM.—Newark, N. J.—It is stated that Judge 
Kreuger has awarded the contract for a family mausoleum 
to cost $100,000 in Fairmount Cemetery. 

EXTENDING WHARF.—Baltimore, Md.—Bids are asked 
until Oct. 29 for extending the wharf at Quarantine sta- 
tion. N. H. Hutton, Engr., Harbor Board. 
WHARF.—Newport, R. I.—Kaull & Anthony have com- 
menced preliminary work for their wharf 130 ft. long 
and 75 ft. wide, just south of Crowley’s shipyard. 

. STONE, ETC.—Memphis, Tenn.—Bids are asked untii 
Nov. 2 for furnishing brush, poles, rip-rap stone, etc. 
Capt. G. D. Fitch, U. S. Engr., 99 Madison St, Memphis. 

BONDS,—Arverne-by-the-Sea, N. Y.—Bids are asked 
until Nov. 7 for the purchase of $8,000 in. 5% village 


] 
bonds. John R. Waters, Pres. Bd., 54 Franklin St., New 
York city. 
RACE TRACK.—Fort Erie, Ont.—The Fort Erie Jockey 
Ciub will build a race track and various buildings, to 
cost $200,000. R. A. Waite, of Buffalo, N. Y., preparea 
the plans. 
TELEPHONE SYSTEM.—Wilkes Barre, Pa.—The coun- 


cil has granted the People’s Telephone Co. permission to 
coustruct and operate lines in this city. T. H, Atherton 
is interestec. 
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STONE CRUSHER.—Ludington, Mich.—The county com- 
missioners are reported to have decided to buy a stone 
crusher and to macadamize some of the sandy roads lead- 
ing to this city. 

SPRINKLING CART.—Eureka, Cal.—Supervisor Clark 
has been authorized to prepare specifications and advyer- 
tise for bids for the purchase of a sprinkling cart for use 
on the Arcata Road. ; 

TELEPHONE.—Grafton, N. Dak.—It is reported that the 
system of the Northwestern Telephone Co. will be ex- 
tended to this place soon. H. G. Webster, Local Mer., for 
Grand Forks, N. Dak. 

GUN EMPLACEMENTS.—Savannah, Ga.—Bids are asked 
until Nov. 16 for building gun emplacements on Tybee 
Island, Ga., as stated in our advertising columns. Capt. 
O. M. Carter, U .S. Engrs. 

GUN EMPLACEMENTS.—New London, Conn.—Bids are 
asked until Nov. 28 for building gun emplacements on 
Great Gull Island, N. Y., as stated in our advertising 
columns. Capt. Smith 8. Leach, U. 8S. Engrs. 

REMOVAL OF PIERS.—New York, N. Y.—Bids are 
asked until Nov. 2 for the removal of the piers at the 
foot of Jane and Horatio Sts., North River; 15,561 sq. 
ft. of area. Geo. S. Terry, Secy., Dept. of Docks. 

DREDGING.—New York, N. Y.—Bids are asked until 
Noy. 10 for 85,000 cu. yds. of mud and sand dredging in 
Sherman’s Creek, Harlem River. Geo. S. Terry, Secy. 
Dept. of Docks, Pier A, Battery Place, North River. 

GUN EMPLACEMENTS.—Wilmington, N. C.—Bids are 
asked until Nov. 21, for building gun emplacements near 
mouth of Cape Fear River, N. C., as stated in our adver- 
tising columns. Lt. Col. D. P. Heap, U. S. Engrs. 

CONCRETE BATTERY.—New York, N. Y.—Bids are 
asked until Nov. 28 for constructing a concrete battery 
at Fort Hancock, Sandy Hook, N. J., as stated in our ad- 
vertising columns. Col. G, L. Gillespie, U. S. Engrs. 

WHARF.—St. Louis, Mo.—James Short has _ been 
awarded the contract for constructing a wharf at the foot 
of Krauss St. in Carondelet at $7,297. The work house 
is to furnish the dike rock, macadam and rip-rap to be 
used. 

DAMS.—San Francisco, Cal.—The state debris commis- 
sion has authorized the following mines to construct dams: 
Gold Run mine, Placer county; Cascajo mine, Calaveras 
county; Larsen mine, El] Dorado county; King Sayer mine, 
Plumas county. 


STONE CRUSHERS, ROAD MACHINES, ETC.—Pas- 
coag, R. I.—It is reported that the taxpayers at a meeting 
on Oct. 19 voted an appropriation for the purchase of a 
stone crusher, road machine, engine, etc.; $50,000 was 
appropriated for building roads. 


NAVAL SUPPLIES.—Washington, D. C.—Bids are asked 
until Nov. 4 for supplies for the navy yards at Norfolk, 
Va., and Brooklyn, N. Y., and until Nov. 17 for supplies 
for the navy yard at Mare Island, Cal. Edwin Stewart, 
Paymaster-Gen., U. S. Navy, Washington. 

TUNNEL AND MASONRY DRAIN.—New York, N. Y.— 
Bids are asked until Noy. 4 for excavating a tunnel and 
constructing a masonry drain at Jerome Park reservoir, 
Tear Sedgwick Ave. James C. Duane, Pres.; Edward L. 
Allen, Secy. Aqueduct Comn., 280 Broadway. 

MARINE RAILWAY; ETC.—Bridgeport, Conn.—A. J. 
Beardsley & Son intend to spend $30,000 enlarging their 
shipyard; the marine railway will be made 400 ft. long, 
and will be operated by larger machinery; contract for 
boilers has been let to the Bridgeport Boiler Works. 


DITCH.—Los Angeles, Cal.—The contract for the Rubio 
Canon ditch which will carry off the storm water from 
Rubio Canon and protecta territory of 4,200 acres to 
the northeast, was let Oct. 14 to Jas. H. Dovey, of Pasa- 
dena, Cal., at $6,500. The stone ditch will be 6,000 ft. 
long. 

COLD STORAGE.—Brooklyn, N. Y.—The Metropolitan 
Cold Storage & Heating Co. has applied for a franchise 
to lay pipes, tubes, etc., for heating and refrigerating 
purposes. It is proposed to build a plant near Wallabout 
Market to cost $100,000. J. Herbert Watson is the at- 
torney. 

PARK IMPROVEMENTS.—Buffalo, N. Y.—Plans have 
been approved by the park commissioners for dredging 
the North Park lake and placing a dam and lock at end 
of same; also for excavating for small lakes at Humboldt 
Park. The last named work is provided for by a $10,000 
appropriation, 

PIER WORK.—Brooklyn, N. Y.—Bids are asked until 
Nov. 4 for removing old pier and bulkhead ‘and preparing 
for and building a new wooden pier and approach, with 
appurtenances, including a sewer box through same, at 
the foot of Metropolitan Ave.; surety required, $30,000. 
T. B. Willis, Comr. Cy. Wks. 

PIER.—Jersey City, N. J.—The Erie R. R. has filed plans 
for the rebuilding of Pier No. 5, just north of the station 
at the foot of Pavonia Ave., which was recently burned. 
The plans provide for the extension of- the dock to the 
building line. It will be 900 ft. long, 70 ft. wide, and 20 
ft. high; estimated cost, $40,000. 

DRAINAGE WORK.—New Orleans, La.—The executive 
committee of the drainage board has decided to propose a 
Plan for the removal of the drainage of the Melpomene 
Canal to the upper line canal, to cost $15,000. This is the 
beginning of the construction of an extensive drainage 
system for the entire city. B. M. Harrod, Ch. Engr. 


CONDUITS.—Baltimore, Md.—At the election Nov. 
3 the question of funding the floating debt amounting to 
$1,600,000 and also of issuing $1,000,000 of city bonds 
with which to construct conduits for electric light and 
other wires in the streets and alleys will be voted upon. 
Alcaeus Hooper, Mayor; Wm. F. Stone, Cy. Register. 

PIPE LINE.—Trenton, N. J.—Vice-Chancellor Emery 
rendered a decision Oct. 22 in favor of the United States 
Pipe Line Co., in the proceedings for an injunction 
brought by the Delaware, Lackawanna & Western R. R. 
Co., to restrain the other company from laying its oil 
pipes under the tracks in Warren county. The Pipe Line 
Co. will go on now with the construction of its line to the 
seaboard. 

GRADE CROSSING.—Boston, Mass.—A grade crossing 
commission is considering plans for abolishing the grade 
crossings of the New York, New Haven & Hartford and 
the New England railways in Dedham, Hyde Park.and 
West Roxbury. Plans were submitted by Collin M. Inger- 
soll, Jr., of the New Haven railway. A hearing will be 


given Nov. 7. S. N. Aldrich, Chn. Com., 20 Beacon St.;-: 


E. B. Bishop and Henry C. Southwick, Comrs. 

PARK.—Brooklyn, N. Y.—Olmstead, Olmstead & Eliot 
have completed plans for the new Dyker Beach park, on 
Gravesend Bay, between Bath Beach and Fort Hamilton, 
and workmen are now grading a roadway along the banks 
of the proposed lagoon. J. & F. Kelly have the contract 
for a 600-ft. wooden bridge across the meadows, to be 
completed before Jan. 1. The basin is to be dredged and 
other improvements made as rapidly as possible. 

MAIL TUBE.—Brooklyn, N. Y.—At a meeting of the New 
York & Brooklyn Bridge trustees, Oct. 26, the New York 
Mail & Newspaper Transportation Co. was granted per- 


mission to construct two 8-in. pneumatic tubes on the 
bridge for conveying mail between the post offices of the 
two cities; tubes are estimated to cost $140,000; com- 
pany will receive $14,000 a year from the government 
and will pay $1,000 a year to the bridge trustees. Maj. 
P. H. McNulty is interested. : 


FERRY APPROACH.—Galveston, Tex.—The commis- 
sioners’ court received plans from the following Oct. 14 
for a ferry approach at Bolivar: W. H. Tyndall, 2107 
Market St., Galveston; estimated cost, with Heffron’s cov~ 
ered piling, $37,500, with creosoted piling, $46,000; T. P. 
Nichols, estimated cost, with creosoted piling (not less 
than 20 Ibs. per cu. ft.), $55,000; A. J. Johnson, $53,576, 
creosoted, not less than 20 Ibs., ete.; H. T. Wilson, $24,- 
957, with uncreosotea piling, $39,187, with creosoted pil- 
ing, $31,197, with Poynor, Bryant, Bryant & Co.’s patent 
covered piling. The foregoing are all based upon a struc- 
ture 35 ft. wide. H. C. Ripley submitted plans for a 
structure 20 ft. wide, planked all over so that wagons 
may pass by turning out on to the railway track. 


PARK WORK —New York, N. Y.—Bids are asked until 
Nov. 9 for constructing parapet-wall on Riverside Drive, 
from the existing wall near 86th St., to 88th St.; for 
grading for widening the roadway of 153d St., between 
7th Ave. and Macomb’s Dam Road; for an approach to the 
new Macomb’s Dam bridge and setting curb-stones and 
grading and paving with asphalt the sidewalks surround- 
ing the plot of land north of 153d St., between 7th Ave. 
and Maccmb’s Dam Road; and for furnishing and deliver- 
ing garden-mold, where required on Central and Riverside 
parks. The engineer’s estimates of the work to be done 
are as follows: 75 cu. yds. of concrete foundation; 112 
cu. yds. of rubble masonry; 500 lin. ft. of parapet wall; 
500 lin. ft. of granite coping; 1,600 cu. yds. earth and rock 
excavation; 9,000 sq. ft. of asphalt walk; 6,275 cu. yds. 
of garden mold, etc. S. V. R. Cruger, Pres. Park Comrs. 


FILLING, ETC.—Hartford, Conn.—Estimates are wanted 
for pumping 1,250,000 cu. yds. of sand from the river and 


. depositing same one-eighth to one-quarter of a mile dis- 


tant; also information as to cost of plant to accomplish 
the result at the most economical rate, length of time 
required and if 425,000 cu. yds. can be pumped at the 
same ratio. This work is projected in connection with the 
long-discussed plans for protecting the city from the high 
waters of the Connecticut River. A committee has been 
appointed to investigate the matter and at a recent pub- 
lic meeting several plans were proposed. Estimates made 
in 1866 placed the cost of dykes at, $300,000, or of raising 
the more important of the flooded area (45 acres) to a level 
1 ft. above the 1854 flood line, requiring 425,000 cu. yds. 
of filling, at $170,000. The committee considering the 
different plans includes D. G. Stoughton and Niles B. 
Preston, Mayor. 

TUNNEL.—Brooklyn, N. Y.—Local papers state that 
plans have been completed by the New York & Brooklyn 
R. R. Co. for a traffic tunnel under the East River, 
between Brooklyn and New York, which it is claimed 
can be completed within a year. The start is to be made 
as soon as the necessary franchises are secured in Brook- 
lyn. The consent of New York has already been obtained. 
The Brooklyn terminal station will be located near 
Willoughby and Adams Sts. The route will be in nearly 
a straight line from the Brooklyn terminal to the New 
York terminal at Park Row and Ann St. The tunne! will 
be wide enough for four tracks. It is estimated that a 
speea of 25 miles an hour can be maintained, thus ren- 
dering it possible to make the trip from terminal to ter- 
minal in less than two minutes. The entire distance will 
be less than 8,100 ft.; estimated cost, $6,000,000. Pres., 
B. S. Hennessy; Secy. and Treas., Otto Andrea; Silas B. 
Dutcher, Pres. Hamilton Trust Co., Brocklyn; J. N. 
Partridge, Pres. Brooklyn City & Newtown Ry., and Emer- 
son McMillan, who superintended the construction of the 
East River gas tunnel, are interested. 


CONTRACT PRICES. 


PIPE SEWER.—Brooklyn, N. Y.—The following bids 
were received by T. B. Willis, Comr. Cy. Wks., Oct. 23, 
for a pipe sewer in Moffatt St., between Hamburg Ave! 
and Knickerbocker Ave., and in Hamburg Ave., between 
Cooper St. and Moffatt St.: 
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STONE PAVING.—Camden, N. J.—L. E. Farnham, Cy. 
Engr., opened bids Oct. 23 for paving several streets, con- 
tracts being awarded as follows; all local bidders: Thos. 
A. Nelson, paving Fern St., 7th to 8th St., with granite 
blocks, $1.18 a sq. yd.; repaving, 12 cts.; removing old 
material, 8 cts. a sq. yd.; new flagstone, 27 cts. a lin. ft.; 
new curbstone, 30 cts. a lin. ft.; new gutter-stone, 16 cts. 
a lin. ft.; resetting gutter-stone, 2 cts. a lin. ft.; reset- 
ting curbstone, 3 cts. a lin. ft.; Wm. H. Sherman, rubble 
paving in Liberty St., 3d to 4th St., 63 cts., 8 ets., 5 cts., 
23 cts., 30 cts., 75 cts., 1 ct. and 4 cts. respectively, for 
Same items as in preceding contract; Wm. H. Sherman 
also received contract for rubble paving in St. John St., 
le ths St. to Line St., for which the bids were as fol- 
ows: 
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Removing old material, sq. yd.. .05 08 05 .09 
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New curbstone, lin. ft........... -30 .30 .30 27 
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Reset gutter-stone, lin. ft....... 01 .02 01 .02 
Reset curbstone, lin. ft........ -04 .03 .04 .08 


DREDGING.—Baltimore, Md.—Col. 


Per cu. yd. Total. 


Morris & Cumings Dredging Co...... $.089 $445,000 
American Dredging Co............ F OSS84 442,000 
Laltimore Dredging Co....... OS875 437,500 
Hlijah, Brainardigsas av ate 10 500,000 
Virwinia Dredging Coste. ssa. oldteoatet 0799 399,500 
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WATER MAIN.—Hast Cleveland, O.—The contract for 
laving a water main in Huclid Ave. has been awarded to 
Brennan & Decelle, at 31 cts. a ft. for 10-in. and 29 cts. 
for 8-in. pipe; contract for pipe awarded to the Lake Shore 
Foundry, at $19.45 a ton, delivered on street. 

RIVER BANK PROTECTION.—Evansville, 
water-works trustees have voted to award the contract for 
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DRAINAGE DITCHES.—St. 
drainage cemmission has awarded the contract for the 
extension of the Spring Creek ditch in Norman county: 
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LEVEE WORK.—Greenville, Miss.—A press report states 
that the board of Mississippi levee commissioners met in 
special session Oct. 15 and let contracts for levy work 
aggregating about 500,000 cu. yds., as follows: Greenville 
levee, section 1, to Johnson & Shippey, for 9.49 cts, a_cu. 
yd.; Greenville levee, section 2, to Tim Sullivan, for 10.4 
cts. a cu. yd.; Greenville levee, section 3, to Johnson & 
Shippey, for 10.88 cts.; Greenville enlargement, to C. A. 
Winter, for 23% cts.; Ingomar levee, to Kennedy & Tracey, 


Improvement of Erie Canal, Widdle 
Division—Contract No. 1.. 


EW YORK STATE CANALS — NOTICE 
to Contractors—Office of the Superin- 


tendent of Public Works, Albany, N. Y., 
October 22d, 1896. mn 
Pursuant to chapter 79, laws of 1895, 


and chapter 794, laws of 1896, sealed pro- 
posals will be received by *the Superintend- 
ent of Public Works, at his office in Al- 
bany, N. Y., until Tuesday, November 10th, 
1896, at 12 o’clock noon of that day, tor 
the improvement of the Hrie canal from the 
east line of Oneida county to a point 100 feet 
below the lower hollow quoin of Lock No. 46. 

Plans, specifications, notices and form 
of contract may be seen from the date of 
publication of this notice to the date fixed 
for the receipt of proposals, at the office 
of the Superintendent of Public Works in 
Albany, N. Y., and at the office of Thomas 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. Y., and at the 
office of R. G. Lay, Assistant Superintend- 
ent of Public Works, in Rochester, N. 


REQUIREMENTS —In the selection cf 
cements to be used in the said work, those 
manufactured in this state will be given the 
preference, provided they satisfactorily pass 
the tests called for by the specifications. 

In case any questions shall arise in re- 
lation to the accuracy of the cement tests 
as provided in the specifications for this 
work, the Superintendent of Public Works 
may require that said tests shall be repeat- 
ed in the presence of and under the super- 
vision of agents or experts employed by 
him to enable him to settle the questions 
thus raised. ; 

The Superintendent of Public Works 
will require that all prices which shall be 
agreed upon between the contractor and 
resident engineer as compensation for ma- 
terials and work furnished and done and 
for which no prices are fixed in the con- 


tract, shall be submitted to him for ap- 
proval or rejection. The location and ex- 
tent of all borrow pits and spoil banks, 


proposed to be appropriated outside of the 
present canal appropriation lines, must be 
determined by the Superintendent of Pub- 
lic Works before the resident engineer shalj 
direcr. that materials shall be taken there- 
from or deposited thereon. 

The delivery of all materials and all oth- 
er work must. progress in such order, at 
such times and at such rates of speed as 
shall be satisfactory to the Superintendent 
of Public Works as is contemplated by 
chapter 794 of the laws of 1896. 


“ The Superintendent of Public Works will 
employ inspectors to represent his devart- 
ment in and during the prosecution of the 
said work, and the orders and _ require- 
ments of said inspectors must be observea 


by thg contractor, and said inspectors 
must be furnished with every needed or 
required facility for the inspection of ali 


materials and work under the contract. 


This notice will be publicly exhibited at 
the letting of said work, and will be at- 
tached to and become a part of any con- 
tract which may be executed by the Su- 
perintendent of Public Works for said 
work, and shall have the same binding ef- 
fect as any other part or portion thereof. 


Every proposal for said work must be 
accompanied by a draft or certified check 
upon some good banking institution, of 
the city of New York or Albany, issued 
by a national or state bank in good credit 
within the state, payable at sight to the 


Superintendent of Public Works for the 
amount expressed below as required to 
be deposited with bid for the proposed 


work. The amount of deposit with bid for 
the same will be $6,800; and will be re- 
tained as a part of the security until the 
completicn of the work; the amount of 
labor boud required on execution of con- 
eract, $47,600; the amount of bond for the 
faithful performance of contract, on ex- 
ecution of contract, $68,000. All proposals 
for the above werk must be addressed to 
the Superintendent of Public Works at 
Albany, N. -, and must be endorsed on 
envelope. ‘‘Proposal for the improvement of 
the Erie canal, from the east. line of Oneida 
county to a point 100 feet below the lower 
hollow quoin of Lock No. 46.’ The right is 
reserved to reject any or all bids. 
GEO. W. ALDRIDGE, 

43-3t Superintendent of Public Works, 


pleted in 30 days. 


Sary repairs. 


Improvement of Erie Canal, Middle 
Division—Contract No. 2. 


EW YORK STATE CANALS — NOTICH 
L to Contractors—Office of the Superin- 
tendent of Public Works, Albany, N. Y., 
October 22d, 1896. ; 

Pursuant to chapter 79, laws of 1895, 
and chapter 794, laws of 1896, sealed pro- 
posals will be received by the Superintend- 
ent of Public Works, at his office in Al- 
bany, N. Y., until Tuesday, November 10th, 
1896, at-12 o’clock noon of that day, for 
the improvement of the Erie canal from 
a point 100 feet below the hollow quoin of 
Lock No. 49 to a point 100 feet below the 
iower hollow quoin of Lock No. 50. 

Plans, specifications, notices and form 
of contract may be seen from the date of 
publication of this notice to the date fixed 
for the receipt of proposals, at the office 
of the Superintendent of Public Works in 
Albany, N. Y., and at the office of Thomas 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. Y., and at the 
office of R. G. Lay, Assistant Superintend- 
ent of Public Works, in Rochester, N. Y. 

REQUIREMENTS —In the _ selection of 
sements to be used in the said work, those 
nanufactured in this state will be given the 
yreference, provided they satisfactorily pass 
he tests called for by the specifications. 

In case any questions shall arise in re- 
‘ation to the accuracy of the cement tests 
us provided in the specifications for this 
work, the Superintendent of Public Works 
nay require that said tests shall be repeat- 
2d in the presence of and under the super- 
vision of agents or experts employed by 
him to enable him to settle the questions 
hus raised. 

The Superintendent - of Public Works 
will require that all prices which shall be 
greed upon between the contractor and 
resident engineer as compensation for ma- 
terials and work furnished and done and 
for which no prices are fixed in the con- 
tract, shall be submitted to him for ap- 
oroval or rejection. The location and ex- 
tent of all borrow pits and_ spoil banks, 
oroposed to be appropriated outside of the 
oresent canal appropriation lines, must be 
jetermined by the Superintendent of Pub- 
lic Works before the resident engineer shall 
direct that materials shall be taken there- 
from or deposited thereon. 

The delivery of all materials and all oth- 
er work must progress in such order, at 
such times and at such rates of speed as 
shall be satisfactory to the Superintendent 
of Public Works as is contemplated by 
chapter 794 of the laws of 1896. 

The Superintendent of Public Works will 
employ inspectors to represent his depart- 
ment in and during the prosecution of the 
said work, and the orders and _ require- 
ments of said inspectors must be observed 


by the contractcr, and said inspectors 
must be furnished with every needed or 
required facility for the inspection of all 


materials and work under the contract. 
This notice will be publicly exhibited at 
the letting of said work, and will be at- 
tached to and become a part of any con- 
tract which may be executed by the Su- 
perintendent of Public Works for. said 
work, and shall have the same binding ef- 
fect as any other part or portion thereof. 
Every proposal for said work must be 
accompanied by a draft or certified check 
upon some good banking institution, of 
the city of New York or Albany, issued 
by a national or state bank in good credit 
within the state, payable at sight to the 
Superintendent of Public Works for the 
amount expressed below as required to 
be deposited with .bid for the proposed 
work. The amount of deposit with bid for 
the same will be $9,250; and will be re- 
tained as a part of the security until the 
completion of the work; the amount of 
labor bond required on execution of con- 
tract, $64,750; the amount of bond for the 
faithful performance of contract, on ex- 
ecution of contract, $92,500. All proposals 
for the above work must be addressed to 
the Superintendent of Public Works at 
Albany, N. Y., and must be endorsed on 
envelope, ‘‘Proposal for the improvement 
of the Erie canal, from a point 100 feet be- 
low the lower hollow quoin of Lock No. 49 
to a point 100 feet below the lower hollow 
quoin of Lock No. 50.” The right is reserved 
to reject any or all bids. 
ao GEO. W. ALDRIDGE. 
43-3t Superintendent of Public Works. 


QO. H. Hoffman, Bngr. 
rected to examiné All completed ditthes and make neces- 


CAST-IRON PIPE.—Holyoke, Mass.—The water commis- 
Sioners received bids Oct. 19 for an additional 1,800 tons 
of 20-in.- water pipe, and awarded the contract to the Na- 
tional Pipe & Foundry Works, at $20.35 a gross ton for 
pipe and 1.9 cts. a lb. for special castings. 
ceived Sept 25 for 2,500 tons of 20-in. pipe, as advertised 


Cénin., Was Gi- 


The bids re- 


improvement of Erie Canal, WMiddle 
Division—Contract No. 3. 


EW YORK STATE CANALS — NOTICE 
to Contractors—Office of the Superin- 


tendent of Public Works, Albany, N. Y., 
October 22d, 1896. bs 
Pursuant to chapter 79, laws of 1895, 


and chapter 794, laws of 1896, sealed pro- 
posals will be received by the Superintend- 
ent of Public Works, at his office in Al- 
bany, N. Y., until Tuesday, November 10th, 
1896, at 12 o’clock noon of that day, for 
the improvement of the Erie canal from a 
point 100 feet west of the upper hollow quoin 
of Lock No. 50 to 100 feet west of the 
center of Camillus Road Bridge. 

Plans, specifications, notices and form 
of contract may be seen from the date of 
publication of this notice to the date fixed 
for the receipt of proposals, at the office 
of the Superintendent of Public Works in 
Albany, N. Y., and at the office of Thomas 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. Y., and at the 
office of R. G. Lay, Assistant Superintend- 
ent of Public Works, in Rochester, N. Y. 

REQUIREMENTS —In the _ selection of 
cements to be used in the said work. those 
manufactured in this state will be given the 
vyreference, provided they satisfactorily pass 
the tests called for by the specifications. 

In case any questions shall arise in re- 
lation to the accuracy of the cement tests 
as provided in the specifications for this 
work, the Superintendent of Public Works 
may require that said tests shall be repeat- 
ed in the presence ‘of and under the super- 
vision of agents or experts employed by 
him to enable him to settle the questions 
thus raised. 

The Superintendent of Public Works 
will require that all prices which shall be 
agreed upon between the contractor and 
resident engineer as compensation for ma- 
terials and work furnished and done and 
for which no prices are fixed in the con- 
tract, shall be submitted to him for ap- 
proval or rejection. The location and ex- 
tent of all borrow pits and spoil banks, 
proposed to be appropriated outside of the 
present canal appropriation lines, must he 
determined by the Superintendent of Pub- 
lic Works before the resident engineer shall 
direct that materials shall be taken there- 
from or deposited thereon. 

The delivery of all materials and all oth- 
er work must progress in such order. at 
such times and at such rates of speed as 
shall be satisfactory to the Superintendent 
of Public Works as is contemplated by 
chapter 794 of the laws of 1896. 

The Superintendent of Public Works will 
employ inspectors to represent his iepart- 
ment in and during the prosecution of the 
said work, and the orders and _ require- 
ments of said inspectors must be observed 
by the eontractor, and _ said inspectors 
must be furnished with ‘every needed or 
required facility for the inspection of all 
materials and work under the contract. 

This notice will be publicly exhibited at 
the letting of said work, and will be at- 
tached to and become a part of any con- 
tract which may be executed by the Su- 
perintendent of Public ‘Works for said 
work, and shall have the same binding ef- 
fect as any other part or portion thereof. 

Every proposal for said work must be 
accompanied by a draft or certified check 
upon some good banking institution, of 
the city of New York or Albany, issued 
by a national or state bank in good credit 
within the state, payable at sight to the 
Superintendent of Public Works for the 
amount expressed below as_ required to 
be deposited with bid for the proposed 
work. The amount of deposit with bid for 
the same will be $6,350; and will be re- 
tained as a part of the security until the 
completion of the work; the amount of 
labor bond required on execution of con- 
tract, $44,450; the amount of bond for the 
faithful performance of contract, on ex- 
ecution of contract, $63,500. All proposals 
for the above work must be addressed to 
the Superintendent of Public! Works at 
Albany, N. Y., and must be endorsed on 
envelope, ‘‘Proposal for the improvement 
of the Erie canal, from a point 100 feet west 
of the upper hollow quoin of Lock No. 50 to 
100 feet west of the center of Camillus Road 
Bridge.”’ The right is reserved to reject any 


or all bids. 
GEO. W. ALDRIDGE. 
43-3t Superintendent of Public Works. 


in Engineering News, were published in our issue of 4 


TELFORD ROAD.—Camden, N. J.—The following bids 
were received Oct. 18 by the town of Stockton, Camden | 
county, for building a telford road on Cooper St., from 
Federal St. to Delaware River: 


Powell & Mitchell, Marquette, Mich.... 
Porter Bros., Duluth, Minn. (accepted).. 
Walter H. Singer. Duluth, Minn.......- 


‘thus raised. 
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Emprovement of Erie Canal, Midd 
Division—Contract No. 4. - 


NEw YORK STATE CANALS —NOTIC 
to Contractors—Office of the Superin 
tendent of Public Works, Albany, N. Y,. 
October 22d, 1896. . 
Pursuant to chapter 79, laws of 1895 
and chapter 794, laws of 1896, sealed pro: 
posals will be received by the Superintend: 
ent of Public Works, at his office in Al- 
bany, N. Y., until Tuesday, November 10th 
1896, at 12 o’clock noon of that day, for 
the improvement of the Erie canal from 10( 
feet west of the center of Camillus Road 
“118” to 100 feet west of the center of Peri! 
Road Bridge. : 

Plans, specifications, notices and forn 
of contract may be seen from the date ali 
publication of this notice to the date fixed 
for the receipt of proposals, at the office 
of the Superintendent of Public Works it) 
Albany, N. Y., and at the office of Thomas 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. Y., and at thc 
office of R. ay, Assistant Superintend- 
ent of Public Works, in Rochester, N. Y. 

REQUIREMENTS —In the selection of 
cements to be used in the said work, thos 
manufactured in this state will be given the 
preference, provided they satisfactorily pass 
the tests called for by the specifications, 

In case any questions shall arise ‘n re- 
lation to the accuracy. of the cement test 
as provided in the specifications for this 
work, the Superintendent of Public Works 
may require that said tests shall be repeat- 
ed in the presence of and under the stipet- 
vision of agents or experts employed by 
him to enable him to settle the questions 


The Superintendent of Public Works 
will require that all prices which shail b 
agreed upon between the contractor at 
resident engineer as compensation for ma 
terials and work furnished and done ] 
for which no prices are fixed in the coti- 
tract, shall be submitted to him for ap 
proval or rejection. i K 
tent of all 


i) 
s 


The delivery of all materials and all oth- 
er work must progress in such order, at 
such times and at such rates of speed as 
shall_be satisfactory to the Superintenden 
of Public Works. as is contemplated by 
chapter 794 of the laws of 1896. | 

The Superintendent of Public Works will 
employ inspectors to represent his depart- 
ment in and during the prosecution of th 
said work, and the 


materials and work under the contract. 


work, 


I for said work must be 
accompanied by a draft or certified check 
upon some good banking institution, of 
the city of New York 


ae] 
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required to 
be deposited with bid for the proposed 
The amount of deposit with bid for 
the same will be $6,950; and will be re- 
tained as a part of the security until the 
completion. of the work; the amount of 
labor bond required on execution of con- 
tract, $48,650; the amount of bond for the 
faithful performance of contract, on ex- 
ecution of contract, $69,500. All proposals 
for the above work must be addressed to! 
the Superintendent of 
Albany, N. Y., 
envelope, 


The right is reserved to reject any or 


all bids. ; 

en GRO. W. ALDRIDGR. © 

43-3t Superintendent of Public Works. 
“" 


Supplement— October 29, 


1896. 


ENGINEERING NEWS. 


DRAINAGE CHANNEL.—Peoria, Ill.—The following 
bids were received Oct. 20 for the improvement of the old 
Farm Creek channel, as advertised in Engineering News; 
10,000 ft. long, 50 ft. wide on bottom, 4 to 7 ft. deep; ex- 
cavated material to be put in levees 150 ft. apart and 


12% ft. above grade of channel; Jacob A. 


tion, 55 cts. a sq. yd. 
$1.68 a sq. yd. 


Harman, Engr., 50 ets. a lin. ft. 


LIGONIER BLOCK PAVING.—Allegheny, Pa.—A con- 
tract for paving Overlook St. has been awarded to AV. 
Purnell, at 30 cts. a cu. yd., for 1,500 cu. yds. excava- 
for 830 sq. yds. brick sidewalks, 
for 1,450 sq. yds. Ligonier block paving, 

for 1,000 lin. ft. curbing, 70 cts. a lin. 
for 300 lin. ft. granite crossings. 


Peoria: ’ 
ae re PIPE SEWERS.—Lincoln, Ill.—T. S. Davey, Cy. Engr., 
‘ Ons o@ ad writes us that the contract for constructing the Brainard 
_ : 3S maa if ae Branch sewers has been awarded to Aur & Co., and that 
‘ Bidder. ES a fas 2On 5 for the South Kickapoo St. sewer to David Mitchell, the 
: sso Bir 38 3 bids being as follows: 
” Grant Smith & Co., Mendota, Wi $0.31 $30.00 35 $31,700 4 
rant Sm ‘o., Mendota, s. $0. : ‘ 4 : ; 
Crescent Stone Co., Peoria, Ill... .1548 39.00 15 16,485 Bids Received at Lincoln, Ill., Oc 
es as “Peoria, Ill... .1397 34.50 4 15.177 
- MeArthur Bros. Co., Chicago, Ill.. .14 40.00 15 15,400 
_ *A, V. Wills & Sons, Pittsfield, Ill. .09 10.00 2 9,350 Bidder 


*Accepted. 


News: 


i 


Per cu. yd. 
Hartford Dredging Co., Hartford, Conn. Kgederton).20:877 H. D. Hallett, Aurora, Ill 
ij . G. Packard, New York.... .... Ndey Ea hGOR rae myers : 
i j A. Mayfield, Lincoln, Ill 
Columbia Dredging Co., Fall River, Mass........ 5316 David Mitchell, Lincoln, Il 


ASPHALT PAVING.—Kansas City, Mo 
for asphalt paving were awarded Oct. 
Barber Asphalt Paving Co., at $2.12, 


, sq. yd, and one to the Gilson company, 
for bituminous asphalt, according to a local paper. 

_ *~LEVEE WORK.—New Orleans, La.—The state board of 

engineers has awarded the contract for 50,000 cu. yds. 
of enlargement work in Plaquemines parish and the Lake 


 Borgne levee district to V. Adema, at 10 
> 


DREDGING.—Newport, R. I.—Maj. D. W. Lockwood re- 
ceived the following bids Oct. 21 for dredging 35,000 cu. 
yds. in Newport Harbor, as advertised in Engineering 


.—Four contracts 


$2.15 and $2.30 a 


J. P. Shannahan, Chicago, Ill 
James H. Roach, Chicago, Ill 
Aur & Company, Lincoln, Ill 
EB. P. Hodgkins, Chicago, Ill 


F. S. Selley, Lincoln, II 


Wm. Davidson, Mattoon, Ill.. ........ ...ee eens 


14, three to the 


at $2 a sq. yd. 


oo 
aes 


ets. a cu. yd. 


sewer along Clinton Ave. bulkhead wall: 
Foundry Co., $20.95 per 2,240 lbs. for 48-in. pipe, and 
$2.25 per 100 Ibs. for special casting; Warren Foundry & 
Machine Co., $19.90 and $2.20. 


CAST-IRON PIPE.—Brooklyn, N. Y.—The following bids - 
were received by Theo. B. Willis, Comr. Cy. Wks., Oct. 
for furnishing 48-in. cast-iron pipe for main_ relief 


nails. 
McNeal Pipe & 


eet wt yeeCU 2Ut WilO Luu abu peace anu pe.JO LOr CUL 


SCRAP.—Car wheels, $10.50 to $11.50; wrought turnings, 
$8.50 to $9; cast borings, $7.25 to $7.75, all delivered at 
purchasers’ works; hammered car axles, $16 to $17, deliv- 
ered at New York; wrought pipe and tube, $7.50 to $8, 


Surprovement of Erie Canal, Midle 
4 _Division—Contract No. 5. 


feW YORK STATE CANALS — NOTICH 
to Contractors—Office of the Superin- 
endent of Public Works, Albany, N. es 
Jetober 22d, 1896. 
Pursuant to chapter 79, laws of 1895, 
ind chapter 794, laws of 1896, sealed pre- 
josals will be received by the Superintend- 

of Public Works, at his office in Al- 
yany, N. Y., until Tuesday, November 10th, 
i896, at 12 o’clock noon of that day, for 
he improvement of the Erie canal from 100 
west of the center of Peru Road Bridge 
100 feet west of the lower hollow quoin of 
Lock No. 51. ; 
‘Plans, specifications, notices and form 
9f contract may be seen from the date of 
ublication of this notice to the date fixed 
for the receipt of proposals, at the office 
9§ the Superintendent of Public Works in 
Albany, N. Y., and at the office of Thomas 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. Y., and at the 
fice of R. G. Lay, Assistant Superintend- 
mnt of Public Works, in Rochester, N. Y. 
REQUIREMENTS —In the selection -f 
sements to be used in the said work, those 
manufactured in this state will be given the 
reference, provided they satisfactorily pass 
the tests called for by the specifications, 
‘In case any questions shall arise in 1e- 
ition to the accuracy of the cement tests 
ys provided in the specifications for this 
work, the Superintendent of Public Works 
may require that said tests shall be repeat- 
ed in the presence of and under the supcr- 
vision of agents or experts employed by 
him to enable him to settle the questions 
hus raised. 

he Superintendent of Public Works 
will require that all prices which shall be 

ecd upon between the contractor an4d 
resident engineer as compensation for ma 
terials and work furnished and done and 
for which no prices are fixed in the con- 


oo 


t, shall be submitted to him for ap- 
roval or rejection. The location and ex- 
tent of all borrow pits and spoil banks, 


proposed to be appropriated outside of the 
present canal appropriation lines, must be 
etermined by the Superintendent of Pub- 
¢ Works before the resident engineer shall 
direct that materials shall be taken there- 
from or deposited thereon. 
“The delivery of all materials and all oth- 
er work must ‘progress in such order, at 
such times and at such rates of speed as 
shall be satisfactory to the Superintendent 
Public Works as is contemplated by 
chapter 794 of the laws of 1896. 
‘The Superintendent of Public Works will 
employ inspectors to represent his depurt- 
ment in and during the prosecution of the 
aid work, and the orders and require- 
ts of said inspectors must be observed 


the contractor, and said inspectors 
st be furnished with every needed or 
equired facility for the inspection of all 
terials and work under the contract. 

is notice will be publicly exhibited at 

letting of said work, and will be at- 


on ex- 
proposals 


Improvement of Oswego Canal—Con- 
tract No. 6. 


NEw YORK STATE CANALS — NOTICE 
to Contractors—Office of the Superin- 


Albany, N. Y., 
October 22d, 1896. 

Pursuant to chapter 79, laws of 1895, 
and chapter 794, laws of 1896, sealed pro- 
posals will be received by the Superintend- 
ent of Public Works, at his office in Al- 
pany, N. Y., until Tuesday, November 10th, 
1896, at 12 o’clock noon of that day, for 
building a stone apron to a portion of Phoenix 
dam and work connected therewith on the 
Oswego canal. 

Plans, specifications, notices and form 
of contract may be seen from the date of 
publication of this notice to the date fixed 
for the receipt of proposals, at the office 
of the Superintendent of Public Works in 
Albany, N. Y., and at the office of ‘Thomas 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. Y., and at the 
office of R. G. Lay, Assistant Superintend- 
ent of Public Works, in Rochester, N. Y. 


REQUIREMENTS —In the _ selection of 
cements to be used in the said work, those 
manufactured in this state will be given the 
preference, provided they satisfactorily pass 
the tests called for by the specifications. 

In case any questions shall arise in re- 
lation to the accuracy of the cement tests 
as provided in the specifications for this 
work, the Superintendent of Public Works 
may require that said tests shall be repeat- 
ed in the presence of and under the supel- 
vision of agents or experts employed by 
him to enable him to settle the questions 
thus raised. 

The Superintendent of Public Works 
will require that all prices which shall be 
agreed upon between the contractor and 
resident engineer as compensation for ma- 
terials and work furnished and done and 
for which no prices are fixed in the con- 


tendent of Public Works, 


tract, shall be submitted to him for ap- 
proval or rejection. The location and ex- 
tent of all borrow pits and spoil banks, 


proposed to be appropriated outside of the 
present canal appropriation lines, must be 
determined by the Superintendent of Pub- 
lic Works before the resident engineer shall 
direct that materials shall be taken there- 
frem or deposited thereon. 


The delivery of all materials and all oth- 
er work must progress in such order, at 
such times and at such rates of speed as 
shall be satisfactory to the Superintendent 
of Public Works as is contemplated by 
chapter 794 of the laws of 1896. 

The Superintendent of Public Works will 
employ inspectors to represent his depart- 
ment in and during the prosecution of the 
said work, and the orders and require- 
ments of said inspectors must be observed 
by the contractor, and _ said inspectors 
must be furnished with every needed or 
required facility for the inspection of all 
materials and work under the contract. 


This notice will be publicly exhibited at 
the letting of said work, and will be at- 
tached to and become a part of any con- 
tract which may be executed by the Su- 
perintendent of Public Works for said 
work, and shall have the same binding ef- 
fect as any other part or portion thereof. 

Every proposal for said work must be 
accompanied by a draft or certified check 
upon some good banking institution, of 
the city of New York or Albany, issued 
by a national or state bank in good credit 
within the state, payable at sight to the 
Superintendent of Public Works for the 
amount expressed below as_ required to 
be deposited with bia for the _ proposed 
work. The amount of deposit with bid for 
the same will be $650; and will be re- 
tained as a part of the security until the 
completion of the work; the amount of 
labor bond required on execution of con- 
tract, $4,500; the amount of bond for the 
faithful performance of contract, on ex- 
ecution of contract, $6,500. All proposals 
for the above work must be addressed to 
the Superintendent of Public Works at 
Albany, N. Y., and must be endorsed on 
envelope, ‘‘Proposal for building a stone 
apron to a portion of Phoenix dam, and 
work connected therewith on the Oswego 
eanal.’”’ The right is reserved to reject any 


or all bids. 
GEO. W. ALDRIDGE, 
438-3t Superintendent of Public Works, 


Improvement of Oswego Canal—Con- 
tract No. 7. 


EW YORK STATE CANALS — NOTICE 

to Contractors—Office of the Superin- 
tendent of Public Works, Albany, N. Y., 
October 22d, 1896. 

Pursuant to chapter 79, laws of 1895, 
and chapter 794, laws of 1896, sealed pro- 
posals will be received by the Superintend- 
ent of Public Works, at his office in Al- 
bany, N. Y., until Tuesday, November 10th, 
1896, at 12 o’clock noon of that day, for 
raising Braddock’s dam on the Oswego canal, 
and work connected therewith. 


Plans, specifications, notices and form 
of contract may be seen from the date of 
publication of this notice to the date fixed 
for the receipt of proposals, at the office 
of the Superintendent of Public Works in 
Albany, N. Y., and at the office of Thomas 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. Y., and at the 
office of R. G. Lay, Assistant Superintend- 
ent of Public Works, in Rochester, N. Y. 

REQUIREMENTS —In the_ selection of 
cements to be used in the said work, those 
manufactured in this state will be given the 
preference, provided they satisfactorily pass 
the tests called for by the specifications. 

In case any questions shall arise in re- 
lation to the accuracy of the cement tests 
as provided in the specifications for this 
work, the Superintendent of Public Works 
may require that said tests shall be repeat- 
ed in the presence of and under the super- 
vision of agents or experts employed _ by 
him to enable him to settle the questions 
thus raised. 

The Superintendent of Public Works 
will require that all prices which shall b 
agreed upon between the contractor and 
resident engineer as compensation for ma- 
terials and work furnished and done and 
for which no prices are fixed in the con- 
tract, shall be submitted to him for ap- 
proval or rejection. The location and ex- 
tent of all borrow pits and spoil banks, 
proposed to be appropriated outside of the 
present canal appropriation lines, must be 
determined by the Superintendent of Pub- 
lic Works before the resident engineer shall 
direct that materials shall be taken there- 
from or deposited thereon. 

The delivery of all materials and all oth- 
er work must progress in such order, at 
such times and at such rates of speed as 
shall be satisfactory to the Superintendent 
of Public Works as is contemplated by 
chapter 794 of the laws of 1896. 

The Superintendent of Public Works will 
employ inspectors to represent his depart- 
ment in and during the prosecution of the 
said work, and the orders and require- 
ments of said inspectors must be observed 


by the contracter, and said inspectors 
must be furnished with every needed or 
required facility for the inspection of all 


materials and work under the contract. 
This notice will be publicly exhibited at 
the letting of said work, and will be at- 
tached to and become a part of any con- 
tract which may be executed by the Su- 
perintendent of Public Works for said 
work, and shall have the same binding ef- 
fect as any other part or portion thereof. 


Every proposal for said work must be 
accompanied by a draft or certified check 
upon some good banking institution, of 
the city of New York or Albany, issued 
by a national or state bank in good credit 
within the state, payable at sight to the 
Superintendent of Public Works for the 
amount expressed below as required to 
be deposited with bid_ for the proposed 
work. The amount of deposit with bid for 
the same will be $550; and will be re- 
tained as a part of the security until the 
completion of the work; the amount of 
labor bond required on execution of con- 
tract, $3,850; the amount of bond for the 
faithful performance of contract, on ex- 
ecution of contract, $5,500. All proposals 
for the above work must be addressed to 
the Superintendent of Public Works at 
Albany, N. Y., and must be endorsed on 
envelope, ‘‘Proposal for raising Braddock’s 
dam on the Oswego canal, and work con- 
nected therewith.’’ The right is reserved to 
reject any or all bids. 

GEO. W. ALDRIDGE, 


43-3t Superintendent of Public Works, 


A3-8t 


Improvement of Oswego Canal—Con- 
tract No, 8, 


EW YORK STATE CANALS — NOTICE 
to Contractors—Office of the Superia- 


tendent of Public Works, Albany, We 
October 22d, 1896. j 
Pursuant to chapter 79, laws of 1895, 


and chapter 794, laws of 1896, sealed pro- 
posals will be received by the Superintend- 
ent of Public Works, at his office in Al- 
bany, N. Y., until Tuesday, November 10th, 
1896, at 12 o’clock noon of that day, for 
raising Minnetto dam on the Oswego canal, 
and work connected therewith. 


Plans, specifications, notices and form 
of contract may be seen from the date of 
publication of this notice to the date fixed 
for the receipt of proposals, at the office 
of the Superintendent of Public Works in 
Albany, N. Y., and at the office of Thomas 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. , and at the 
office of R. G. Lay, Assistant Superintend- 
ent of Public Works, in Rochester, N. 


REQUIREMENTS —In the selection of 
cements to be used in the said work, those 
manufactured in this state will be given the 
preference, provided they satisfactorily pass 
the tests called for by the specifications. 


In case any questions shall arise in re- 
lation to the accuracy of the cement tests 
as provided in the specifications for this 
work, the Superintendent of Public Works 
may require that said tests shall be repeat- 
ed in the presence of and under the super- 
vision of agents or experts employed by 
him to enable him to settle the questions 
thus raised. 


The Superintendent of Public Works 
will require that all prices which shall be 
agreed upon between the contractor and 
resident engineer as compensation for ma- 
terials and work furnished and done and 
for which no prices are fixed in the con- 
tract, shall be submitted to him for ap- 
proval or rejection. The location and ex- 
tent of all borrow pits and spoil banks, 
proposed to be appropriated outside of the 
present canal appropriation lines, must be 
determined by the Superintendent of Pub- 
lic Works before the resident engineer : 
direct that materials shall be taken there- 
from or deposited thereon. ; 

The delivery of all materials and all oth- 
er work must progress in such order, at 
such times and at such rates of speed as 
shall be satisfactory to the Superintendent 
of Public Works as is contemplated by 
chapter 794 of the laws of 1896. 


The Superintendent of Public Works will 
employ inspectors to represent his Jepar.- 
ment in and during the prosecution of the 
said work, and the orders and require- 
ments of said inspectors must be observed 


by the contractor, and _ said inspectors 
must be furnished with every needed or 
required facility for the inspection of all 


materials and work under the contract. 
This notice will be publicly exhibited at 
the letting of said work, and will be at- 
tached to and become a part of any con- 
tract which may be executed by the Su- 
perintendent of Public Works for said 
work, and shall have the same binding ef- 
fect as any other part or portion thereof. 


Every proposal for said work must be 
accompanied by a draft or certified check 
upon some good banking institution, of 
the city of New York or Albany, issued 
by a national or state bank in good credit 
within the state, payable at sight to the 
Superintendent of Public Works for the 
amount expressed below as_ required to 
be deposited with bid for the proposed 
work. The amount of deposit with bid for 
the same will be $685; and will be re- 
tained as a part of the security until the 
completion of the work; the amount of 
labor bond required on execution of con- 
tract, $4,795; the amount of bond for the 
faithful performance of contract, on ex- 
ecution of contract, $6,850. All proposals 
for the above work must be addressed to 


the Superintendent of Public Works’ at 
Albany, N. Y., and must be endorsed on 
envelope, ‘‘Proposal for raising Minnetto 


dam on the Oswego canal, and work con- 
rected therewith.’’ The right is reserved to 
reject any or all bids. 

GEO. W. ALDRIDGH, 


Superintendent of Public Works, 


re ~— 


tie 


’ 


have recently 
Bes mnade of 


) 


|.. BARLE C. BACON, Havemeyer Bldg., New York 
Engr. of the Farrel Foundry & Machine Co., has 
received a large order for rock crushing machinery. 
order is from a mining company and is for 15 of the 
The capacity of the plant is 4,- 


jst crushers made. 
tons daily. 


E HARRISBURG FOUNDRY & MACHINE WORKS, 
isburg, Pa., has a contract to build two engines for 
jlectric plant under construction at Rio de Janeire, 
il. The company is building a similar engine for a 
: at Chattanooga, Tenn., and is installing the engine 
te Goodrich House in Cleveland, O. 

[—E EDGAR THOMSON STEEL WORKS, Pittsburg, 
has resumed work in all departments, after a two 
The present order is from the Jap- 
e Government, and calls for 10,000 tons of steel rails’ 
Carnegie Co.’s big works at Duquesne and Home- 
di, are also again in full operation. 


cs’ shut-down. 


» price bid, $4,900. The plant is for the village of 
| Xe 


}. TAYLOR & SON, 98 and 100 Indiana St., Chi- 
lied an order for a sprocket chain, 
¥%-in. iron, for operating canal lotk 
nery at Lockport, N: Y 

TON F. WILLIAMS & CO., of St. Louis, are busy 
ntracts for their combined crusher and breaker, and 
aaking shipments of their clutch *pulleys and brick 
inery to all parts of the country. 

— McLAGON MACHINE CO., New Haven, Conn., has 
i a contract with the Charter Oak Brick Co., of Hart- 
for a complete new set of apparatus for manufactur- 
rick. The machinery will increase the capacity of 
‘harter Oak Co. to 50,000 brick per day. 


E SAGINAW CLAY CO., Saginaw, Mich., has just 
i} a contract, it is said, to furnish the city of Battle 
< 1,000,000 brick for paving purposes. pl 
ompany has been idle for some time, but it is now 
; operated full time and with a full force of hands. 


ENGINEERING NEWS. 


Gerard Bldg. 


The plant of 


to 30 ft. wide. 


MR. R. D. KINNEY, 918 Filbert St., Philadelphia, Pa . 
has opened an office for the sale of the products of t e 
R. S, Newbold & Son Co., of Norristown, 
which is the Kinney internal-fired water tube 
of these boilers is.now bei rexé 
addition to his ‘“‘Public Ledger’’ newspaper plant. t 

MR. CHAS. A. TURNER, Pittsburg, Pa., manufacturer 
of the Dolomite sectional steam pipe covering, it is stated, 
has lately finished insulating the steam plants of J, 
Painter & Sons, Zugg & Co., Crescent Steel Co., Republic 
Iron Works, American Iron & Steel Works, Carbon Stee] 
Co., Wm. Clark Sons & Co., Pittsburg Reduction Co., and 
Edith Furnace Co. 3 


THE NATIONAL CHUTE & ENGINEERING CO., of 
Philadelphia, Pa., has moved its office to Room 714, 
The company furnishes plans, 
tions, estimates, etc., for the complete construction and 
equipping of gravity-steeplechases, 
swaneries, etc., and makes a specialty of designing and 
equipping amusement resorts in their entirety. Yi 

THE LEECHBURG FOUNDRY & MACHINE GCO., of 
Pittsburg, Pa., is said to have received an order from the _ 
United States Iron & Tin Plate Mfg. Co., Demmler, Passe 
for a 14.%16-in. heavy vertical engine. 
shipped a 22-in. cold rolling mill to the La Belle Steél Co., 
of Wheeling, W. Va., and a Mesta patent pickling ma- | 
chine to the Irondale Steel & Iron Co., Middletown, O. S| 

THE YOUNGSTOWN BRIDGE CO., Youngstown, O., is 
furnishing the iron work for a new building for the 
Lloyd-Booth Co., Youngstown, O., 60140 ft., with lean | 
The building is of brick and iron. 
building will be equipped with a Shaw electric traveling 
crane furnished by the Industrial Works, Bay City, Mich., — 
and a Bement, Miles & Co. planer capable of planing 10 — 
ft. wide and 30 ft. long. 
with 54-in. swing, 30 ft. long. P| 

COOGAN & KALVELAGE, Milwaukee, Wis., have pur- 
chased the plant of the National Blower Co., at 17th St. | 
and St. Paul Ave., and will operate under the firm name 
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¥mprovement of Oswego Canal—C on- 
tract No. 9. 


EW YORK STATE CANALS — NOTICE 
N to Contractors—Office of the Superin- 


Albany, N. Y., 

October 22d, 1896. 2 
Pursuant to chapter 79, laws of 1895, 
and chapter 794, laws of 1896, sealed pro- 
posals will be received by the pupertiiont 
i a 


tendent of Public Works, 


ent of Public Works, at his office 
bany, N. Y., until Tuesday, November 10th, 
1896, at 12 o’clock noon of that day, for 


raising High Dam on _ the Oswego canal, 
and work connected therewith. 

Plans, specifications, notices and form 
of contract may be seen from the date of 
publication of this notice to the date fixed 
for the receipt of proposals, at the oflice 
of the Superintendent of Public Works in 
Albany, N. Y., and at the office of Thomas 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. Y., aad at the 
office of R. G. Lay, Assistant Superintend- 
ent of Public Works, in Rochester, N. Ye 

REQUIREMENTS —In_ the __ selection of 
cements to be used in the said work, those 
manufactured in this state will be given the 

. preference, provided they satisfactorily pass 
the tests called for by the specifications. 

In case any questions shall arise in re- 
lation to the accuracy of the cement tests 
as provided in the specifications for this 
work, the Superintendent of Public Works 
may require that said tests shall be repeat- 
ed in the presence of and under the super- 
vision of agents or experts employed — by 
him to enable him to settle the questions 
thus raised. f 

The Superintendent of Public Works 
will require that all prices which shall be 
agreed upon between the contractor and 
resident engineer as compensation for ma- 
terials and work furnished and done and 
for which no prices are fixed in the con- 


tract, shall be submitted to him for ap- 
proval or rejection. The location — and ex- 
tent of all borrow pits and spoil banks, 


proposed to be appropriated outside of the 
present canal appropriation lines, must be 
determined by the Superintendent of Pub- 
lic Works before the resident engineer shal’ 
- direct that materials shall be taken there- 
from or deposited thereon. 

The delivery of ali materials and all oth- 
er work must progress in such order, at 
such times and at such rates of speed as 
shall be satisfactory to the Superintendent 
of Public Works as is contemplated by 
chapter 794 of the laws of 1896. 

The Superintendent of Public Works will 
employ inspectors to represent his depart- 
ment in and during the prosecution of the 
said work, and the orders and _ require- 
ments of said inspectors must be observed 
by the contractor, and said inspectors 
must be furnished with every needed or 
required facility for the inspection of a1] 
materials and work under the contract. 

This notice will be publicly exhibited at 
the letting of said work, and will be at- 
tached to and become a part of any con- 
tract which may be executed by the Su- 
perintendent of Public Works for said 
work, and snail have the same binding ef- 
fect as any other part or portion thereof. 

Every proposal for said work must be 
accompanied by a draft or certified check 
upon some good banking institution, of 
the city of New York or Albany, issued 
by a national or state bank in good credit 
within the state, payable at sight to the 
Superintendent of Public Works for the 
amount expressed below as_ required to 
be deposited with bid for the proposed 
work. The amount of deposit with bid for 
the same will be $900; and will be re- 
tained as a part of the security until the 
completion of the work; the amount of 
labor bond required on execution of con- 
tract, $6,300; the amount of bond for the 
faithful performance of contract, on ex 
ecution of contract, $9,000. All proposals 
for the above work must be addressed to 
the Superintendent of Public Works at 
Albany, N. Y., and must be endorsed on 
envelope, ‘Proposal for raising High Dam 
on the Oswego canal, and work connected 


therewith.’”’ The right is reserved to reject 
any or all bids. 

GEO. W. ALDRIDGE, 
43-3t Superintendent of Public Works. 


Improvement of Oswego Canal—Con- 
tract No. 10. 


EW YORK STATE CANALS — NOTICE 
to Contractors—Office of the Superin- 


tendent of Public Works, Albany, N. Y., 
October 22d, 1896. 
Pursuant to chapter 79, laws of 1995, 


and chapter 794, laws of 1896, sealed pro- 
posals will be received by the Superintend- 
ent of Public Works, at his office in Al- 
bany, N. Y., until Tuesday, November 10th, 
1896, at 12 o’clock noon of that day. for 
raising Oswego dam on the Oswego canal, 
and work connected therewith. 

Plans, specifications, notices and form 
of contract may be seen from the date of 
publication of this notice to the date fixed 
for the receipt of proposals, at the office 
of the Superintendent of Public Works in 
Albany, N. Y., and at the office of Thomas 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. Y., and at the 
office of R. G. Lay, Assistant Superintend- 
ent of Public Works, in Rochester, N. Y. 

REQUIREMENTS —In -+the_ selection of 
cements to be used in the said work, those 
manufactured in this state will be given the 
preference, provided they satisfactorily pass 
the tests called for by the specifications. 

In case any questions shall arise in re- 
lation to the accuracy of the cement tests 
as provided in the specifications for this 
work, the Superintendent of Public Works 
may require that said tests shall be repeat- 
ed in the presence of and under the super- 
vision of agents or experts employed by 
him to enable him to settle the questions 
thus raised. 

The Superintendent of Public Works 
will require that all prices which shall be 
agreed upon between the contractor and 
resident engineer as compensation for ma- 
terials and work furnished and done and 
for which no prices are fixed in the con- 
tract, shall be submitted to him for ap- 
proval or rejection. The location and ex- 
tent of all borrow pits and spoil banks, 
proposed to be appropriated outside of the 
present canal appropriation lines, must be 
determined by the Superintendent of Pub- 
lic Works before the resident engineer shall 
direct that materials shall be taken there- 
from or deposited thereon. 

The delivery of all materials and all oth- 
er work must progress in such order, at 
such times and at such rates of speed as 
shall be satisfactory to the Superintendent 
of Public Works as is contemplated by 
chapter 794 of the laws of 1896. 

The Superjntendent of Public Works wiil 
employ inspectors to represent his depari- 
ment in and during the prosecution of the 
said work, and the orders and _ require- 
ments of said inspectors must be observed 
by the contractor. and  gaid inspectors 
must be furnished with every needed or 
required facility for the inspection of all 
materials and work under the contract. 

This notice will be publicly exhibited at 
the letting of said work, and will be at- 
tached to and become a part of any con- 
tract which may be executed by the Su- 
rerintendent of Public Works for said 
work, and shall have the same binding ef- 
fect as any other part or portion thereof. 

Every proposal for said work must be 
accompanied by a draft or certified check 
upon some good banking institution, of 
the city of New York or Albany, issued 
by a national or state bank in good credit 
within the state, payable at sight to the 
Superintendent of Public Works for the 
amount expressed below as_ reauired to 
be deposited with bid for the proposed 
work. The amount of deposit with bid for 
the same will be $2,165; and will be re- 
tained as a part of the security until the 
completion of the work: the amount of 
labor bond required on execution of con- 
tract, $15,155; the amount of bond for the 
faithful performance of contract, on ex- 
ecution of contract, $21,650. All proposals 
for the above work must be addressed to 
the Superintendent of Public Works at 
Albany, N. Y., and must be endorsed on 
envelope, ‘‘Proposal for raising Oswego dam 
on the Oswego canal, and work connected 
therewith.’’ The right is reserved te reject 


any or all bids. 
" GEO. W. ALDRIDGE, 
48-3t Superintendent of Public Works. 


Improvement of Oswego Canal—Con- 
tract No. It 


EW YORK STATE CANALS — NOTICE 
to Contractors—Office of the Superin- 
tendent of Public Works, Albany, N. Y., 
October 22d, 1896. " 
Pursuant to chapter 79, laws of 1895, 
and chapter 794, laws of 1896, sealed pro- 
posals wiil be received by the Superintend- 
ent of Public Works, at his office in Al- 
bany, N. Y., until Tuesday, November 10th, 
1896, at 12 o’clock noon of that day, for 
improving Lake Ontario level of the Oswego 
canal. 

Plans, specifications, notices and form 
of contract may be seen from the date of 
publication of this notice to the date fixed 
for the receipt of proposals, at the office 
of the Superintendent of Public Works in 
Albany, N. Y., and at the office of Thomas 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. Y., and at the 
office of R. G. Lay, Assistant Superintend- 
ent of Public Works, in Rochester, N. Y. 


REQUIREMENTS — in the _ selection of 
cements to be used in the said work, those 
manufactured in this state will be given the 
preference, provided they satisfactorily pass 
the tests called for by the specifications. 

In case any questions shall arise in re- 
lation to the accuracy of the cement tests 
as provided in the specifications for this 
work, the Superintendent of Public Works 
may require that said tests shall be repeat- 
ed in the presence of and under the super- 
vision of agents or experts employed by 
him to enable him to settle the questions 
thus raised. 

The Superintendent of Public Works 
will require that all prices which shall be 
agreed upon between the contractor and 
resident engineer as compensation for ma- 
terials and work furnished and done and 
for which no prices are fixed in the con- 
tract, shall be submitted to him for ap- 
proval or rejection. The location and ex- 
tent of all borrow pits and spoil banks, 
proposed to be appropriated outside of the 
present canal appropriation lines, must be 
determined by the Superintendent of Pub- 
lic Works before the resident engineer shall 
direct that materials shall be taken there- 
from or deposited thereon. 

The delivery of all materials and all oth- 
er work must progress in such order, at 
such times and at such rates of speed as 
shall be satisfactory to the Superintendent 
of Public Works as is contemplated by 
chapter 794 of the laws of 1896. 


The Superintendent of Public Works will 
employ inspectors to represent his depart- 
ment in and during the prosecution of the 
said work, and the orders and _ require- 
ments of said inspectors must be observed 
by the contractor, and _ said inspectors 
must be furnished with every needed or 
required facility for the inspection of al] 
materials and work under the contract. 


This notice will be publicly exhibited at 
the letting of said work, and will be at- 
tached to and become a part of any con- 
tract which may be executed by the Su- 
perintendent of Public Works for said 
work, and shall have the same binding ef- 
fect as any other part or portion thereof. 

Every proposal for said work must be 
accompanied by a draft or certified check 
upon some good banking institution, of 
the city of New York or Albany, issued 
by a national or state bank in good credit 
within the state, payable at sight to the 
Superintendent of Public Works for the 
amount. expressed below as _ required to 
be deposited with bid for the proposed 
work. The amount of deposit with bid for 
the same will be $1,650; and will be re- 
tained as a part of the security until the 
completion of the work; the amount of 
labor bond required on execution of con- 
tract, $11,550; the amount 2f bond for the 
faithful performance of contract, on ex- 
ecution of contract, $16,500. All proposals 
for the above work must be addressed to 
the Superintendent of Public Works at 
Albany, N. Y., and must be endorsed on 
envelope, ‘‘Proposal for improving Lake On- 
tario leyel of the Oswego canal.’’ The right 
is reserved to reject any or all bids. 

GEO. W. ALDRIDGE, 
43-8t Superintendent of Public Works. 


Improvement of Erie Canal, Midak 
Division—Contract No. 12. t 


NEW YORK STATE CANALS — NOTICE 
to Contractors—Office of the Superin- 


tendent of Public Works, Albany, N. X. 
October 22d, 1896. | 
Pursuant to chapter 79, laws of 1895, 


and chapter 794, laws of 1896, sealed pro. 
posals will be received by the Superintend- 
ent of Public Works, at his office in Al- 
bany, N. Y., until Tuesday, November 10th, 
1896, at 12 o’clock noon of that day, ior 
improving Lock No. 46, Erie canal, and 
work connected therewith. . ia || 

Plans, specifications, notices and form 
of contract may be seen from the date of 
publication of this notice to the date fixed 
for the receipt of proposals, at the office| 
of the Superintendent of Public Works in 
Albany, N. Y., and at the office of Thomas) 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. Y., and at the 
office of R. G. Lay, Assistant Superintend- 
ent of Public Works, in Rochester, N. Y, 

REQUIREMENTS —In tthe selection of 
cements to be used in the said work, those 
manufactured in this state will be given the 
preference, provided they satisfactorily pass 
the tests called for by the specifications, — 

In case any questions shall arise in Te- 
lation to the accuracy of the cement tests, 
as provided in the specifications for this 
work, the Superintendent of Public Works 
may require that said tests shall be repeat- 
ed in the presence of and under the super-| 
vision of agents or experts employed by. 
him to enable him to settle the questions 
thus raised. i} 

The Superintendent of Public Works 
wili require that all prices which shall be 
agreed upon between the contractor and 
resident engineer as compensation for ma-| 
terials and work furnished and done and 
for which no prices are fixed in the con-| 


tract, shall be submitted to him for ap- 
proval or rejection. The location and ex- 
tent of all borrow pits and spoil banks, 


proposed to be appropriated outside of the 
present canal appropriation lines, must be 
determined by the Superintendent of Pub- 
lic Works before the resident engineer shall 
direct that materials shall be taken there- 
from or deposited thereon. e | 
The delivery of all materials and all oth- 
er work must progress in such order, at 
such times and at such rates of speed as 
shall_be satisfactory to the Superintendent 
of Public Works as is contemplated by 
chapter 794 of the laws of 1896. m | 
The Superintendent of Public Works will 
employ inspectors to represent his depart-| 
ment in and during the prosecution of the 
said work, and the orders and _ require- 
ments of said inspectors must be observed 
by the contractor, and said _ inspectors 
must be furnished with every needed or 
required facility for the inspection of all 
materials and work under the contract. — 
This notice will be publicly exhibited at 
the letting of said work, and will be at- 
tached to and become a part of any con- 
tract which may be executed by the Su- 
perintendent of Public Works for said 
work, and shall have the same binding ef- 
fect as any other part or portion thereof. 
Every proposal for said work must be 
accompanied by a draft or certified check 
upon some good banking institution, of 
the citys of New York or Albany, issued 
by a national or state bank in good credit 
within the state, payable at sight to the 
Superintendent of Public Works for the 
amount expressed below as _ required to 
be deposited with bid for the proposed 
work. The amount of deposit with bid fer 
the same will be $825; and will be re- 
tained as a part of the security until the 
completion of the work; the amount of 
labor bond required on execution of con- 
tract, $5,775; the amount of bond for the 
faithful performance of contract, on ex- 
ecution of contract, $8,250. All proposals 
for the above work must be addressed to 
the Superintendent of Public Works at 
Albany, N. Y., and must be endorsed on 
envelope, ‘‘Proposal for improving Lock No. 
46, Erie canal, and work connected there- 


ecm The right is reserved to reject any or 

all bids. ; 
GEO. W. ALDRIDGE, ~ 

43-3t Superintendent of Public Works. 
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of National Blower Works. They are prepared to manu- 
facture steam hot blast apparatus for heating, ventilating 
and drying purposes. They furnish dry kiln work, planing 
mill exhausters, ventilating wheels, engines, etc. A finely 
illustrated catalogue has just been issued, which shows a 
variety of blowers and exhausters, suitable for all kinds 
of work in this line. 


MR. H. SHEELER, 83 Washington St., Chicago., has 
the contract for moving a church for Athens College, 
Athens, O.; for a heavy job of shoring on the Union Sta- 
tion at Columbus, O., and has recently completed the 
raising of a large factory at Marietta, O. Mr. C. H. Rec- 
tor, manager for Mr. Sheeler, advises us that he has sev- 
eral contracts on hand in Chicago, among them the 
overhauling and moving of all the buildings at Fisher’s 
Garden; the raising of the J. W. Butler Co.’s paper 
house; a contract with the South Side St. Ry. Co., and 
several other contracts. 

THE BERLIN IRON BRIDGE CO., East Berlin, Conn., 
will erect for the Union Traction Co., of Rutherford, N. 
J., a new power house and car barn. The buildings will 
be of brick, with steel frame-work, and the plant when 
completed will be up to date in all respects. The car barn 
is 97x 100 ft., adjoining which will be the offices, store- 
rooms and repair shop. The engine-room is 50x65 ft., 
and the boiler-room 40x65 ft. The roofs are supported 
on steel trusses, and the covering is to be corrugated iron 
throughout. The roof of the engine-house is lined with 
the Berlin Co.’s patent anti-condensation fireproof roof 
lining, which gives protection against fire and conden- 
sation. 

MR. WILLIS SHAW, No. 506 New York Life Bidg., 
Chicago, reports having recently shipped a car foad of 
hoisting engines to Watkins & Hardaway, at Anderson, S. 
C., and a pumping and hoisting plant to the Egypt Gold 
Mining Co., and G. W. Hess, of McDuffie county, Ga., 
Mr. W. E. Howley, of Pittsburg, who. was recently 
awarded the boulevard contract there, has just contracted 


ber of hoisting engines; and Mr. Jos. J. Duffy, of Chicago, 
is being supplied with an air compressing plant, boilers, 
rock drills, etce., for the construction of the new water 
tunnel. Other sales reported are: Hoisting outfits to the 
Ontario Gold Mines Co., of Seine River, Canada; Willard 
& Cornwell, at Louisville, Ky.; Benezette Williams, at 
Joliet, Ill.; Russell & Ravell, Terre Haute, Ind.; and the 
Southern California Mountain Water Co., at San Diego. 


THE ARMINGTON & SIMS ENGINE CO., Providence, 
R. I., is reported as working on the following orders: Two 
engines, 8x9 ins., 30 HP. each, for an isolated lighting 
plant in Reading, Pa.; one engine, so» x 12 ins., 100 HP., 
for the new municipal lighting plant of Quakertown, Pa.; 
one engine, 27 x 18 ins., 400 HP., for the Nanticoke (Pa.) 
Electric Light Co.; one engine, 13 x 12 ins., 100 HP., for 
the Stearns-Roger Mfg. Co., Denver, Colo.; one engine, 
cross compound, 16% and 23.15 ins., 250 HP., for the 
Baltimore & Ohio tunnel plant, fifth order; one engine, 
third order ,18% x 18 ins., 200 HP., for Wilkesbarre (Pa.) 
Electric Light Co.; one engine, tandem compound, third 
order, 13 and 20% x15 ins., 200 HP., for Bridgeport 
(Conn.) Electric Light Co.; one engime, cross compound, 
18 and 32» 18 ins., 600 HP., fifth order, for Hyde Park 
(Mass.) Electric Light Co.; one engine, cross compound, 
fourth order, 18 and 32 18 ins., G0U HP., London (Ont.) 
St. Ry. Co. Since June 4 engines were shipped as fol- 
lows: One engine, 75 HP., to Pennsylvania R. R., Ho- 
boken, N. J.; two engines, 50 HP. each, for a new opera 
house in a city of Brazil; one engine, 35 HP., James F. 
Moore & Co., Boston; two engines, 49 HP., to E. P. Hamp- 
son & Co., 86 CortJandt St., New York; three engines, 160 
HP., four of 100 HP. each, for the Havemeyer Building, 
New York; one engine, 100 HP., for Frederick Hollender 
& Co., New York; three engines, 15U HP. each, State Mu- 
tual Life Assurance Co., Worcester; two engines, 200 HP. 
each, to Hollingsworth & Whitney Co., Paper Mill, Water- 
ville, Me.; one cross compound engine, 250 HP., to Mid- 
dletown (N. Y.) Electric Light Co.; one engine, 200 HP., 


HP., and one engine, 150 HP., to Peace Dale (R. I.) Mfg. 
Co.; one engine, 60 HP., to Rowland Hazard, Esq., Mine 
LaMotte, Mo. 


NEW COMPANIES.—The Nassau Construction Co., New- 
ark, N. J.; to carry on a general contracting business; 
$10,000; commencing with $5,000; J. H. Carson, Perry 
Tiffany, Danl H. Shea, all of New York city. 

Cobleskill Telephone Co., Cobleskill, N. Y.; $6,000; D. 
C. Dow, M. Harder, L. A. Hodge and others, of Cobleskill. 

Vv. C. & C. V. King Co., New York city; to manufacture 
calcine plaster and cement; $50,000; C. Volney King, Vin- 
cent C. King, Jr., and Edwin H. Price, of New York city. 

Fresno Planing Mill & Furniture Factory, Fresno, Cal.; 
to do general planing and mill business; $10,000; W. H. 
Hollenbeck, J. F. Hall, F. K. Prescott. 

United States Malleable Iron & Steel Co., Chicago; to 
mine iron, minerals, ete.; $100,000; Henry H. Blake, 
Frank J. Kilcrane and Manuel Friendlander. 

Stubbs Steel Co., Camden, N. J.; to manufacture iron 
and steel;; $25,000, commencing with $10,000; Wm. 
Stubbs, Isaac J. H. Stubbs, Philadelphia, Pa.; Robt. Si- 
mona, West Chester, Pa. 

Monarch Iron Co., Duluth, Minn.; $200,000; S. W. 
Eckman, Arthur Howell and T. W. Wahl, all of Duluth. 

American Tunnel Co., Charleston, W. Va.; to deal in 
mining es ok 2 and to construct tunnels; $2,500,000, com- 
mencing with $50; A. E.Humphreys, Jno. B. White, Geo. 


S. Chilton. 
Mariposa Quartz Mill Co., New York city; to_ deal in 
mining machinery; $1,000,000, commencing with $50; Hen- 


ry A. Kirkham, Walter Cooper, Francis J. Kirkham, all of 
Brooklyn, N. Y. 

Crescent Elevator Co., Minneapolis, Minn.; $100,000, 
commencing with $1,000; Chas. M. Harrington, Fred C. 
Van Dusen, Wilbur J. Hartzell, all of Minneapolis, Minn. 

Mixer Ice Machine Co., Paterson, N. J.; $800,000, com- 
mencing with $100,000; William M. Mixer and Wallace A. 
Downey, of New York; Warren B. Hutchinson, of Passaic 


with Mr. Shaw for a narrow gage locomotive and a num- 


to Hyde Park (Mass.) Electric Light Co.; one engine, 100 


City, N. J. 


improvement of Erie Canal, Middle 
Division—Contract No. 13. 


EW YORK STATE CANALS — NOTICE 
to Contractors—Office of the Superin- 
tendent of Public Works, Albany, N. Y., 
October 22d, 1896. ‘ 
Pursuant to chapter 79, laws of 1895, 
and chapter 794, laws of 1896, sealed pro- 
posals will be received by the Superintend- 
ent of Public Works, at his office in Al- 
bany, N. Y., until Tuesday, November 10th, 
1896, at 12 o’clock noon of that day, for 
improving Lock No. 49, Erie canal, and work 
connected therewith. 

Plans, specifications, notices and form 
of contract may be-seen from the date of 
publication of this notice to the date fixed 
for the receipt of proposals, at the office 
of the Superintendent of Public Works in 
Albany, N. Y., and at the office of Thomas 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. Y., and at the 
office of R. G. Lay, Assistant Superintend- 
ent of Public Works, in Rochester, N. Y. 


REQUIREMENTS —In_ the selection of 
cements to be used in the said work, those 
manufactured in this state will be given the 
preference, provided they satisfactorily pass 
the tests called for by the specifications. 

In case any questions shall arise in re- 
lation to the accuracy of the cement tests 
as provided in the specifications for this 
work, the Superintendent of Public Works 
may require that said tests shall be repeat- 
ed in the presence of and under the super- 
vision of agents or experts employed — by 
him to enable him to settle the questions 
thus raised. f . 

The Superintendent of Public Works 
will require that all prices which shall be 
agreed upon beiween the contractor and 
resident engineer as compensation for ma- 
terials and work furnished and done and 
for which no prices are fixed in the con- 


tract, shall be submitted to him for ap- 
proval or rejection. The location | and ex- 
tent of ali borrow pits and spoil banks, 


proposed to be appropriated outside of the 
present canal appropriation lines, must be 
determined by the Superintendent of Pub- 
lic Works before the resident engineer shall 
direct that materials shall be taken there- 
from or deposited thereon. 

The delivery of all materials and all oth- 
er work must progress in such order, at 
such times and at such rates of speed as 
shall be satisfactory to the Superintendent 
‘of Public Works as is contemplated by 
chapter 794 of the laws of 1896. 


The Superintendent of Public Works will 
employ inspectors to represent his depari- 
‘ment in and during the prosecution of the 
said work, and the orders and _ require- 
ments of said inspectors must be_ observed 
by the contractor, and said inspectors 
must be furnished with every needed or 
required facility for the inspection of all 
materials and work under the contract. 


This notice will be publicly exhibited at 
the letting of said work, and will be at- 
tached to and become a part of any con- 
tract which may be executed by the Su- 
perintendent of Public Works for said 
work, and shall have the same binding ef- 
fect as any other part or portion thereof. 


_ Every proposal for said work must he 
accompanied by a draft or certified check 
upon some good banking institution, of 
the city of New York or Albany, issued 
by a national or state bank in good credit 
within the state, payable at sight to the 
uperintendent of Public Works for the 
mount expressed below as required to 
be deposited with bid for the proposed 
work. The amount of deposit with bid for 
the ‘same will be $800; and will be re- 
tained as a part of the security until the 
ompletion of the work; the amount of 
abor bond required on execution of con- 
ract, $5,600; the amount of bond for the 
‘aithful performance of contract, on ex- 
ution of contract, $8,000. All proposals 
or the above work must be addressed to 
e Superintendent of Public Works at 
Ibany, N. Y., and must be endorsed on 
mvelope, ‘‘Proposal for improving Lock No. 
, Erie canal, and work connected there- 
ith.’ The right is reserved to reject any 


r all bids. 
Ke GEO. W. ALDRIDGE, 
-3t Superintendent of Public Works. 


completion of the work; 


Improvement of Erie Canal, Middle 
Division—Contract No. 14. 


EW YORK STATE CANALS —NOTICE | 


to Contractors—Office of the Superin- 


tendent of Public Works, Albany, N. Y., 
October 22d, 1896. 
Pursuant to chapter 79, laws of 1895, 


and chapter 794, laws of 1896, sealed pro- 
posals will be received by the Superintend- 
ent of Public Works, at his office in Al- 
bany, N. Y., until Tuesday, November 10th, 
1896, at 12 o’clock noon of that day, for 
improving Lock No. 50, Erie canal, and work 
connected therewith. 


Plans, specifications, notices and form 
of contract may be seen from the date of 
publication of this notice to the date fixed 
for the receipt of proposals, at the office 
of the Superintendent of Public Works in 
Albany, N. Y., and at the office of Thomas 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. Y., 
office of R. G. Lay, Assistant Superintend- 
ent of Public Works, in Rochester, N. Y. 


REQUIREMENTS —In the _ selection of 
cements to be used in the said work, those 
manufactured in this state will be given the 
preference, provided they satisfactorily pass 
the tests called for by the specifications. 

In case any questions shall arise in re- 
lation to the accuracy of the cement tests 
as provided in the specifications for this 
work, the Superintendent of Public Works 
may require that said tests shall be repeat- 
ed in the presence of and under the super- 
vision of agents or experts employed by 
him to enable him to settle the questions 
thus raised. 

The Superintendent of Public Works 
will require that all prices which shall be 
agreed upon between the contractor and 
resident engineer as compensation for ma- 
terials and work furnished and done and 
for which no prices are fixed in the con- 
tract, shall be submitted to him for ap- 
proval or rejection. The location and ex- 
tent of all ,borrow pits and spoil banks, 
proposed to be appropriated outside of the 
present canal appropriation lines, must be 
determined by the Superintendent of Pub- 
lic Works before the resident engineer shall 
direct that materials shall be taken there- 
from or deposited thereon. 

The delivery of all materials and all oth- 
er work must progress in such order, at 
such times and at such rates of speed as 
shall be satisfactory to the Superintendent 
of Public Works as is contemplated by 
chapter 794 of the laws of 1896. 

The Superintendent of Public Works will 
employ inspectors to represent his ‘epari- 
ment in and during the prosecution of the 
said work, and the orders and _ require- 
ments of said’ inspectors must be observed 


by the contractor, and said inspectors 
must be furnished with every needed or 
required facility for the inspection of all 


materials and work under the contract. 


This notice will be publicly exhibited at 
the letting of said work, and will be at- 
tached to and become a part of any con- 
tract which may be executed by the Su- 
perintendent of Public Works for said 
work, and shall have the same binding ef- 
fect as any other part or portion thereof. 


Every proposal for said work must be 
accompanied by a draft or certified check 
upon some good banking institution, of 
the city of New York or Albany, issued 
by a national or state bank in good credit 
within the state, payable at sight to the 
Superintendent of Public Works for the 
amount expressed below as required to 
be deposited with bid for the proposed 
work. The amount of deposit with bid for 
the same will be $825; and will be re- 
tained as a part of the security until the 
the amount of 
labor bond required on execution of con- 
tract, $5,775; the amount of bond for the 
faithful performance of contract, on ex- 
ecution of contract, $8,250. All proposals 
for the above work must be addressed to 
the Superintendent of Public Works at 
Albany, N. Y., and must be endorsed on 
envelope, ‘‘Proposal for improving Lock No. 
50, Erie canal, and work connected there- 


with.’’ The right is reserved to reject any or 
all bids. 

GEO. W. ALDRIDGE, 
43-8t Superintendent of Public Works. 


and at’ the- 


eee 


Improvement of Oswego Canal—Con- 
tract No. 15. 


EW YORK STATE CANALS — NOTIC® 

to Contractors—Office of the Superin- 
tendent of Public Works, Albany, N. Y., 
October 22d, 1896. 

Pursuant to chapter 79, laws of 1895, 
and chapter 794, laws of 1896, sealed pro- 
posals will be received by the Superintend- 
ent of Public Works, at his office in Al- 
bany, N. Y., until Tuesday, November 10th, 
1896, at 12 o’clock noon of that day, for 
rebuilding and lengthening Lock No. 18, Os- 
wego canal, at Oswego, and for other work 
incident thereto. 

Plans, specifications, notices and form 
of contract may be seen from the date of 
publication of this notice to the date fixed 
for the receipt of proposals, at the oflice 
of the Superintendent of Public Works in 
Albany, N. Y., and at the office of Thomas 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. Y., and at the 
office of R. G. Lay, Assistant Superintend- 
ent of Public Works, in Rochester, N. Y. 

REQUIREMENTS —In the _ selection of 
cements to be used in the said work, those 
manufactured in this state will be given the 
preference, provided they satisfactorily pass 
the tests called for by the specifications. 

In case any questions shall arise in re- 
lation to the accuracy of the cement tests 
as provided in the specifications for this 
work, the Superintendent of Public Works 
may require that said tests shall be repeat- 
ed in the presence of and under the super- 
vision of agents or experts employed by 
him to enable him to settle the questions 
thus raised. 

The Superintendent of Public Works 
will require that all prices which shall be 
agreed upon between the contractor and 
resident engineer as compensation for ma- 
terials and work furnished and done and 
for which no prices are fixed in the con- 


tract, shall be submitted to him for ap- 
proval or rejection. The location and ex- 
tent of all borrow pits and spoil banks, 


proposed to be appropriated outside of the 
present canal appropriation lines, must be 
determined by the Superintendent of Pub- 
lic Works before the resident engineer shall 
direct that materials shall be taken there- 
from or deposited thereon. 

The delivery of all materials and all oth- 
er work must progress in such order, at 
such times and at such rates of speed as 
shall be satisfactory to the Superintendent 
of Public Works as is contemplated by 
chapter 794 of the laws of 1896. 

The Superintendent of Public Works wil! 
employ inspectors to represent his depart- 
ment in and during the prosecution of the 
said work, and the orders and require- 
ments of said inspectors must be observed 


by the contractor, and said inspectors 
must be furnished with every needed or 
required facility for the inspection of all 


materials and work under the contract. 
This notice will be publicly exhibited at 
the letting of said work, gnd will be at- 
tached to and become a part of any con- 
tract which may be executed by the Su- 
perintendent of Public Works for said 
werk, and shall have the same binding ef- 
fect as any other part or portion thereof. 
Every proposal for said work must be 
accompanied by a draft or certified check 


upon some good banking institution, of 
the city of New York or Albany, issued 


by a national or state,bank in good credit 
within the state, payable at sight to the 
Superintendent of Public Works for the 
amount expressed below as required to 
be deposited with bid for the proposed 
work. The amount of deposit with bid for 
the same will be $3,800; and will be re- 
tained as a part of the security until the 
completion of the work; the amount of 
labor bond required on execution of con- 
tract, $23,100; the amount of bond for the 
faithful performance of contract, on ex- 
ecution of contract, $33,000. All proposals 


for the above work must be addressed to 
the Superintendent of Public Works at 
Albany, N. and must be endorsed on 


envelope, ‘‘Proposal for rebuilding and 
lengthening Lock No. 18, Oswego canal at 
Oswego, and for other work incident there- 


to.”’ The right is reserved to reject any or 
all bids. 

GEO. W. ALDRIDGE, 
43-3t Superintendent of Public Works. 


Improvement of Erie Canal, Eastern 
Division—Contract No. |. 


EW YORK STATE CANALS — NOTICE 

to Contractors — Office of the Superin- 

tendent of Public Works, Albany, N. Y., 
October 17th, 1896. 

Pursuant to chapter 79, laws of 1895, 
and chapter 794, laws of 1896, sealed pro- 
posals will be received by the Superintend- 
ent of Public Works, at his office in Al- 
bany, N. Y., until Monday, November 24d, 
1896, at 12 o'clock noon af that day, for the 
improvement of the Erie canal from Lock 
No. 18 to Lock No. 19. 

Plans, specifications, notices and form 
of contract may be seen from the date of 
publication of this notice to the date fixed 
for the receipt of proposals, at the office 
of the Superintendent of Public Works in 
Albany, N. Y., and at the office of Thomas 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. Y., and at the 
office of R. G. Lay, Assistant Superintend- 
ent of Public Works, in Rochester, N. Y. 


REQUIREMENTS —In the selection of 
cements to be used in the said work, those 
manufactured in this state will be given the 
preference, provided they satisfactorily pass 
the tests called for by the specifications. 

In case any questions shall arise in re- 
lation to the accuracy of the cement tests 
as provided in the specifications for this 
work, the Superintendent of Public Works 
may require that said tests shall be repeat- 
ed in the presence of and under the super- 
vision of agents or experts employed by 
him to enable him to settle the questions 
thus raised. 

The Superintendent of Public 
will require that all prices which shall be 
agreed upon between the contractor and 
resident engineer as compensation for ma- 
terials and work furnished and done and 
for which no prices are fixed in the con- 
tract, shall be submitted to him for ap- 
proval or rejection. The location and ex- 
tent of all borrow pits and spoil banks, 
proposed to be appropriated outside of the 
present canal appropriation lines, must be 
determined by the Superintendent of Pub- 
lic Works before the resident engineer 
shall direct that materials shall be taken 
therefrom or deposited thereon. 


The delivery of all materials and all oth- 
er work must progress in such order, at 
such times and at such rates of speed as 
shall be satisfactory to the Superintendent 
of Public Works, as is contemplated by 
chapter 794 of the laws of 1896. 


The Superintendent of Public Works will 
employ inspectors to represent his depart- 
ment in and during the prosecution of the 
said work, and the orders and _ require- 
ments of said inspectors must be observed 
by the contractor, and said inspectors 
must be furnished with every needed or 
required facility for the inspection of all 
materials and work under the contract, 


This notice will be publicly exhibited at 
the letting of said work, and will be at- 
tached to and become a part of any con- 
tract which may be executed by the Su- 
perintendent of Public Works for said 
work, and shall have the same binding ef- 
fect as any other part or portion thereof. 


Every proposal for said work must be 
accompanied by a draft or certified check 
upon some good banking institution, of 
the city of New York or Albany, issued 
by a natjonal or state bank in good credit 
within the state, payable at sight to the 
Superintendent of Public Works, for the 
amount expressed below as required to 
be deposited with bid for the proposed 
work. The amount of deposit with bid for 
the same will be $10,000; and will be re- 
tained as a part of the security until the 
completion of the work; the amount of 
labor bond required on execution of con- 
tract, $70,000; the amount of bond for the 
faithful performance of contract, on ex- 
ecution of contract, $100,000. All proposals 
for the above work must be addressed to 
the Superintendent of Public Works, at 
Albany, N. and must be endorsed on 
envelope, ‘“‘Proposal for the improvement 
of the Erie canal, from Lock No. 18 to 
Lock No. 19.’’ The right is reserved to 
reject any or all bids. 

GEO. W. ALDRIDGE, / 
43-2t Superintendent of Public Works. 


Works 
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Montgomery Construction Co., baitmore, Md., to im- 
prove land and construct streets and railways; $100,000; 
George E. Teeple, Austin McLanahan, Charles H. Byrne, 
Henry W. Williams. 

Sydnor Pump & Well Co., Richmond, Va.; to manufac- 
ture and sell all kinds of water-pumping appliances; $15,- 
000; Thomas Jeffress, J. Clements Shafer, Thomas G. 
Sydnor. 5 

Amazonas Co., Newark, N. J.; to build and operate 
railways in Venezuela; $1,000,000, commencing with $225,- 
000; Jacob V. Olcott, R. Morgan Olcott, J. Machado Pinto, 
all of New York city. 

Sumner Iron Works, Everett, Wash.; $90,000; T. B. 
Sumner, F. W. Sumner. 

Electric Light, Power & Conduit Co., St. Louis, Mo.; 
$50,000; Samuel M. Dodd, James Campbell, James W. Bell. 

United Milling Co., Syracuse, N. Y.; to deal in mining 
machinery and properties; $50,000; wewis F. Smith, C. T. 
Blanchard and F. O. Fulmer, of Syracuse. 

Murray Land & Improvement Co., Brooklyn, N. Y.; to 
deal in real estate and erect buildings; $25,000; Charles D. 
King, Wilkins E. Putnam, W. J. Northridge, Mary E Mur- 
ray. 

Fort Pitt Stone & Brick Co., of Carnegie, Pa.; $50,000, 
commencing with $5,000; William H. Roberts, Robert J. 
Hardy, George T. Kirkbride. 

Ohio Producing Co., Wheeling, W. Va.; to engage in 
producing and distributing oil; $250,000, commencing with 
$25,000; E. Opperman. D. L. Sherbondy, H. F. Lyman, 
Cleveland, O. 

New York Wire Nail Co., New York city; $250,000, com- 
mencing with $100; H. G. Hochstadter, Geo. O. Macnabb, 
Jno. T. Easton, all of New York city. 
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Clinton Mills Power Co., Clinton Mills, N. Y.; $10,000; 
George Brooks, George M. Jervis and E. V. Adams, of 
Cooperstown. 

Carbondale Mills Elevator Co., Carbondale, Ill.; $5,000; 
O. A. Harker, F, A. Prickett, J. M. Dillinger. 

Evens & Howard Fire Brick Co., St. Louis, Mo.; $500,- 
000; John Shaffer, J. T. Howard, Ellis L. Hyans, Benjamin 
W. Clark. ; 

Williams Oil & Gas Co., Wheeling, W. Va.; to produce Oil 
and gas; $25,000, commencing with $40; Jno. H. Clator, W. 
H. Hormish and H. L. McKnown. 

Brooklyn Ice Skating Co., Brooklyn, N. Y.; $100,000; J. 
De Courcy Ireland, A. F. Ireland, Edward T. Paul and 
Woolsey Carnalt, of New York, and Walter S. Brewster, 
of Brooklyn. 

Smith-Vassar Co. 


Telephore & Telegraph Boston, 


Mass.; $1,100,000, commencing with $1,000; ‘John W. 
Chandier, Brooklyn, Mass.; Wm. G. Burnham, Boston, 
Mass.; Geo. Kempton, Sharon, Mass. 


Spokane Sandstone Cc., Spokane, Wash.; $250,000; J. 
F. Price, J. W. Douglas, George Thrader. 

Last Chance Mining & Milling Co., Spokane, Wash.; 
$500,000; E. H. Tomlinson, W. J. C. Wakefield, Spokane; 
W. A. Hendryx, Los Angeles, Cal. 

Dominion Paving and Contracting Co., Toronto, Ont.; 
625,000; D. Van Vlack, C. A. Masten and J. Kilgour. 

American Carbide Co., New York city; to manufacture 
calcium carbide; $1,500,000, commencing with $100; Chas. 
Cc. Adams, Arthur W. Tobey, Benj. H. Moore, Phila- 
deuphia, Pa. tf 

Octagon Oil & Gas Co., Sistersville, W. Va.; $250,000, 
commencing with $8,000; J. A. Kennedy, James Kennedy 
and Frank Lawrence. 
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United States Air Brake Co., Philadelphia, Pa.; to 
manufacture air brakes and railway appliances; $5,000,- 
000, commencing with $500; Geo. N. Torrence, Jas. H. 
Wilson and A. J. Wisner. : ; 2 
Cycle Components Co., New York city; to manufacture 
bicycles and bicycle appliances; $25,000, commencing with 
$100; Alvin L. Strasburger, Wm. H. Cashen and Robert 
Perkins, Rockaway, N. J. : 

Beckford Water Heating Co., Pittsburg, Pa.; to manu- 
facture iron and steel; $1,000; treas., James Duncan, Jr., 
Pittsburg. 4 

Gas Generator Co., Chicago, Ill.; to deal in: patents; 
$25,000; Charles S. Burton, Wray and L. W. 
Johnstone. 

Tatro Mfg. Co., Beaver Falls, Pa.; to manufacture iron 
and steel, $30,000; commencing with $3,000; Geo. David- 
son, New Brighton, Pa. 2 

Corsicana Shippers’ Compress Co., Corsicana, Tex.; $30,- 
000; Claude W. Jester, W. A. Polk and Geo. T. Jester. 

Minneapolis Wire & Iron Works, Minneapolis, Minn.; 
$25,000, commencing with $5,000; F. A. Clarke, F. BE. 
Tucker, J. D. Coskey. Paes 

Joint Railway & Steamér Transfer Co., New York city; 
$25,000; Caleb Haley, Fred S. Roselle, George T. Moon. 

Nova Scotia Construction Co., New Brunswick, N. J.; 
to construct railways, wharves, etc.; $50,000, commencing 
with $5,000; Charles R. Strong, Robt. B. Strong, and 
James D. Murray. 

West Coast Construction Co., Jersey City, N. J.; to 
construct railways and public works; $10,000, commenc- 
ing with $1,000; Chas. H. Seaman, Trenton, N. J.; Alex. 
Bogey, Brooklyn, N. Y.; Homer K. Peck, Tenafly, N. J. 


Improvement of Erie Canal, Eastern 
Division—Contract No. 2. 


EW YORK STATE CANALS — NOTICE 

to Contractors — Office of the Superin- 
tendent of Public Works, Albany, N. Y., 
October 17th, 1896. 

Pursuant to chapter 79, laws of 1895, 
and chapter 794, laws of 1896, sealed pro- 
posals will be received by the Superintend- 
ent of Public Works, at his office in Al- 
bany, N. Y., until Monday, November 2d, 
1896, at 12 o’clock noon of that day, for the 
improvement of the Erie canal from Lock 
No. 20 to Lock No. 21. 

Plans, specifications, notices and form 
of contract may be seen from the date of 
publication of this notice to the date fixed 
for the receipt of proposals, at the office 
of the Superintendent of Public Works in 
Albany, N. Y., and at the office of Thomas 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. Y., and at the 
office of R. G. Lay, Assistant Superintend- 
ent of Public Works, in Rochester, N. Y. 

REQUIREMENTS —In the_ selection of 
cements to be used in the said work, those 
manufactured in this state will be given the 
preference, provided they satisfactorily pass 
the tests called for by the specifications. 

In case any questions shall arise in re- 
lation to the accuracy of the cement tests 
as provided in the specifications for this 
work, the Superintendent of Public Works 
may require that said tests shall be repeat- 
ed in the presence of and under the super- 
vision of agents or experts employed hy 
him to enable him to settle the questions 
thus raised. 

The Superintendent of Public Works 
will require that all prices which shall be 
agreed upon between the contractor and 
resident engineer as compensation for ma- 
terials and work furnished and done and 
for which no prices are fixed in the con- 
tract, shall be submitted to him for ap- 
proval or rejection. The location and ex- 
tent of all borrow pits and spoil banks, 
proposed to be appropriated outside of the 
present canal appropriation lines, must be 
determined by the Superintendent of Pub- 
lic Works before the resident engineer 
shall direct that materials shall be taken 
therefrom or deposited thereon. 

The delivery of all materials and all oth- 
er work must progress in such order, at 
such times and at such rates of speed as 
shall be satisfactory to the Superintendent 
of Public. Works, as is contemplated by 
chapter 794 of the laws of 1896. 

The Superintendent of Public Works will 
employ inspectors to represent his depart- 
ment in and during the prosecution of the 
said work, and the orders and _ require- 
ments of said inspectors must be observed 
by the contractor, and said inspectors 
must be furnished with every needed or 
required facility for the inspection of all 
materials and work under the contract. 

This notice will be publicly exhibited at 
the letting of said work, and will be at- 
tached to and become a part of any con- 
tract which may be executed by the Su- 
perintendent of Public Works for said 
work, and shall have the same binding ef- 
fect as any other part or portion thereof. 

Every proposal for said work must be 
accompanied by a draft or certified check 
upon some good banking institution, of 
the city cf New York or Albany, issued 
by a national or state bank in good credit 
within the state, payable at sight to the 
Superintendent of Public Works, for the 
amount expressed below as required to 
be deposited with bid for the proposed 
work. The amount of deposit with bid for 
the same will be $2.900; and will be re- 
tained as a part of the security until the 
completion of the work; the amount of 


labor bond required on execution of con- 
tract, $20,300; the amount of bond for the 
faithful performance of contract, on ex- 


$29,000. All proposals 
for the above work must be addressed to 
the Superintendent of Public Works, at 
Albany, N. Y., and must be endorsed on 
envelope, ‘‘Proposal for the improvement 
of the Erie canal, from Lock No. 20 to 
Lock No. 21.’’ The right is reserved to 
reject any or all bids. : 
GEO. W. ALDRIDGE, 

43-3t Superintendent of Public Works. 


ecution of contract, 


Contract Work Should Always be Advertised in a Paper Read by Contractors. 


Nearly Every Prominent Contractor and Manufacturer of Contractors’ Supplies in North America Reads Engineering News 
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Improvement of Erie Canal, Eastern 
Division—Contract No. 3. 


EW YORK STATE CANALS — NOTICE 

to Contractors — Office of the Superin- 

tendent of Public Works, Albany, N. Y., 
October 17th, 1896. 

Pursuant to chapter 79, laws of 189h, 
and chapter 794, laws of 1896, sealed pro- 
posals will be received by the Superintend- 
ent of Public Works, at his office in Al- 
bany, N. Y., until Monday, November 24d, 
1896, at 12 o’clock noon of that day, for the 
improvement of the Erie canal from Lock 
No. 27 to Lock No. 28. 

Plans, specifications, notices and form 
of contract may be seen from the date ot 
publication of this notice to the date fixed 
for the receipt of proposals, at the office 
of the Superintendent of Public Works in 
Albany, N. Y., and at the office of Thomas 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. Y., and at the 
office of R. . Lay, Assistant Superintend- 
ent of Public Works, in Rochester, N. Y. 

REQUIREMENTS —In the _ selection of 
cements to be used in the said work, those 
manufactured in this state will be given the 
preference, provided they satisfactorily pass 
the tests called for by the specifications. 

In case any questions shall arise in re- 
lation to the accuracy of the cement tests 
as provided in the specifications for this 
work, the Superintendent of Public Works 
may require that said tests shall be repeat- 
ed in the presence of and under the super- 
vision of agents or experts employed by 
him to enable him to settle the questions 
thus raised. 

The Superintendent of Public Works 
will require that all prices which shall be 
agreed upon between the contractor and 
resident engineer as compensation for ma- 
terials and work furnished and done and 
for which no prices are fixed in the con- 


tract, shall be submitted to him for ap- 
proval or rejection. The location and ex- 
tent of all borrow pits and spoil banks, 


proposed to be appropriated outside of the 
present canal appropriation lines, must be 


determined by the Superintendent of Pub- 
lic Works before the resident engineer 
shall direct that materials shall be taken 


therefrom or deposited thereon. 

The delivery of all materials and all oth- 
er work must progress in such order, at 
such times and at such rates of speed as 
shall be satisfactory to the Superintendent 
of Public Works, as is contemplated by 
chapter 794 of the laws of 1896. 

The Superintendent of Public Works will 
employ inspectors to represent his depart- 
ment in and during the prosecution of the 
said work, and the orders and _ require- 
ments of said inspectors must be observed 
by the contractor, and said inspectors 
must be furnished with every needed or 
required facility for the inspection of all 
materials and work under the contract. 

This notice will be publicly exhibited at 
the letting of said work, and will be at- 
tached to and become a part of any con- 
tract which may be executed by the Su- 
perintendent of Public Works for said 


work, and shall have the same binding ef-° 


fect as any other part or portion thereof. 
Every proposal for said work must he 
accompanied by a draft or certified check 
upon some go6d banking institution, of 
the city of New York or Albany, issued 
by a national or state bank in good credit 
within the state, payable at sight to the 
Superintendent of Public Works, for the 
amount expressed below as _ required to 
be deposited with bid for the proposed 
work. The amount of deposit with bid for 
the same will be $3,750; and will be re- 
tained as a part of the security until the 
completion of the work; the amount of 
labor bond required on execution of con- 
tract, $26,250; the amount of bond for the 
faithful performance of contract, on ex- 
ecution of contract, $37,500. All proposals 
for the above work must be addressed to 
the Superintendent of Public Works, at 
Albany, N. Y., and must be endorsed on 
envelope, ‘‘Proposal for the improvement 
of the Erie canal, from Lock No. 27 :o 
Lock No. 28.’’ The right is reserved to 
reject any or all bids. 
GEO. W. ALDRIDGE, 

43-2t Superintendent of Public Works. 


Improvement of Erie Canal, Eastern 
Division—Contract No. 4. 


NEW YORK STATE CANALS = NOTICE 
to Contractors — Office of the Superin- 


tendent of Public Works, Albany, N. Y., 
October 17th, 1896. : 
Pursuant to chapter 79, laws of 1895, 


and chapter 794, laws of 1896, sealed pro- 
posals will be received by the Superintend- 
ent of Public Works, at his office in Al- 
bany, N. Y., until Monday, November 24, 
1896, at 12 o’clock noon of that day, for the 
improvement of the Erie canal from Lock 
No. 28 to Lock No. 29. 

Plans, specifications, notices and form 
of contract may be seen from the date of 
publication of this notice to the date fixed 
for the receipt of proposals, at the office 
of the Superintendent of Public Works in 
Albany, N. Y., and at the office of Thomas 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. Y., and at the 
office of R. G. Lay, Assistant Superintend- 
ent of Public Works, in Rochester, N. Y. 

REQUIREMENTS —In the_ selection of 
cements to be used in the said work, those 
manufactured in this state will be given the 
preference, provided they satisfactorily pass 
the tests called for by the specifications. 

In case any questions shall arise in re- 
lation to the accuracy of the cement tests 
as provided in the specifications for this 
work, the Superintendent of Public Works 
may require that said tests shall be repeat- 
ed in the presence of and under the super- 
vision of agents or experts employed hy 
him to enable him to settle the questions 
thus raised. 

The Superintendent of Public Works 
will require that all prices which shall be 
agreed upon between the contractor and 
resident engineer as compensation for ma- 
terials and work furnished and done and 
for which no prices are fixed in the con- 
tract, shall be submitted to him for ap- 
proval or rejection. The location and ex- 
tent of all borrow pits and spoil banks. 
proposed to be appropriated outside of the 
present canal appropriation lines, must be 
determined by the Superintendent of Pub- 
lic Works before the resident engineer 
shall direct that materials shall be taken 
therefrom or deposited thereon. 

The delivery of all materials and all oth- 
er work must progress in such order, at 
such times and at such rates of speed as 
shall be satisfactory to the Superintendent 
of Public Works, as is contemplated by 
chapter 794 of the laws of 1896. 

The Superintendent of Public Works will 
employ inspectors to represent his depart- 
ment in and during the prosecution of the 
said work, and the orders and _ require- 
ments of said inspectors must be observed 
by the contractor, and said inspectors 
must be furnished with every needed or 
required facility for the inspection of all 
materials and work under the contract. 

This notice will be publicly exhibited at 
the letting of said work, and will be at- 
tached to and become a part of any con- 
tract which may be executed by the Su- 
perintendent of Public Works for. said 
work, and shall have the same binding ef- 
fect as any other part or portion thereof. 

Every proposal for said work must be 
accompanied by a draft or certified check 
upon some good banking institution, of 
the city of New York or Albany, issued 
by a national or state bank in good credit 
within the state, payable 
Superintendent of Public Works, for the 
amount expressed below as_ required to 
be deposited with bid for the proposed 
work. The amount of deposit with bid for 
the same will be $1,650; and will be re- 
tained as a part of the security until the 
completion of the work; the amount of 
labor bond required on execution of con- 
tract, $11,550; the amount of bond for the 
faithful performance of contract, on ex- 
ecution of contract, $16,500. All proposals 
for the above work must be addressed to 
the Superintendent of Public Works, at 
Albany, N. Y., and must be endorsed on 
envelope, ‘‘Proposal for the improvement 
of the Erie canal from Lock No. 28 to 
Lock No. 29.’’ The right is reserved to 
reject any or all bids. 

GEO. W. ALDRIDGE, 
438-2t Superintendent of Public Works. 


at sight to the | 


Improvement of Erie Canal, Eastern 
Division—Contract No. 5. 


N EW YORK STATE CANALS — NOTICE 

to Contractors — Office of the Superin- 
tendent of Public Works, Albany, N. Y¥. 
October 17th, 1896. 

Pursuant to chapter 79, laws of 1895, 
and chapter 794, laws of 1896, sealed pro- 
posals will be received by the Superintend- — 
ent of Public Works, at his office in Al- 
bany, N. Y., until Monday, November 24, 
1896, at 12 o’clock noon of that day, for the 
improvement of the Erie canal from Lock 
No. 32 to Lock No. 33. 

Plans, specifications, notices and form — 
of contract may be seen from the date of 4 
publication of this notice to the date fixed 
for the receipt of proposals, at the office 
of the Superintendent of Public Works in 
Albany, N. Y., and at the office of Thomas 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. Y., and at the 
office of R. G. Lay, Assistant Superintend- 
ent of Public Works, in Rochester, N. Y. 

REQUIREMENTS —In the selection of 
cements to be used in the said work, those 
manufactured in this state will be given the © 
preference, provided they satisfactorily pass 
the tests called for by the specifications. 

In case any questions shall arise in re- 
lation to the accuracy of the cement tests 
as provided in the specifications for this 
work, the Superintendent of Public Works 
may require that said tests shall be repeat- 
ed in the presence of and under the super- 
vision of agents or experts employed by 
him to enable him to settle the questions © 


thus raised. 

The Superintendent of Public Works 
will require that all prices which shall be © 
agreed upon between the contractor and 
resident engineer as compensation for ma- © 
terials and work furnished and done and 
for which no prices are fixed in the con- © 


tract, shall be submitted to him for ap- © 
proval or rejection. The location and ex- — 
tent of all borrow pits and spoil banks, ~ 


proposed to be appropriated outside of the 
present canal appropriation lines, must be — 
determined by the Superintendent of Pub- 
lic Works before the resident engineer 
shall direct that materials shall be taken 
therefrom or deposited thereon. 

The delivery of all materials and all oth- 
er work must progress in such order, at © 
such times and at such rates of speed as 
shall be satisfactory to the Superintendent 
of Public Works, as is contemplated by 
chapter 794 of the laws of 1896. 

The Superintendent of Public Works will — 
employ inspectors to represent his depart- © 
ment in and during the prosecution of the © 
said work, and the orders and require- — 
ments of said inspectors must be observed 
by the contractor, and said inspectors 
must be furnished with every needed or 
required facility for the inspection of all © 
materials and work under the contract. 3 

This notice will be publicly exhibited at — 
the letting of said work, and will be at- 
tached to and become a part of any con- 


perintendent of Public Works 3 
work, and shall have the same binding ef- 
fect as any other part or portion thereof. 
Every proposal for said work must be 
accompanied by a draft or certified check 
upon some good banking institution, of — 
the city of New York or Albany, issued 
by a national or state bank in good credit — 
within the state, payable at sight. to the 
Superintendent of Public Works, for the 
amount expressed below as required to 
be deposited with bid for the proposed 
work. The amount of deposit with bid for 
the same will be $4,500; and will be re- — 
tained as a part of the security until the — 
completion of the work; the amount of 
labor bond required on execution of con- 
tract, $31,500; the amount of bond for the 
faithful performance of contract, on exX- 
ecution of contract, $45,000. All proposals — 
for the above work must be addressed to 
the Superintendent of Public Works, at 


Albany, N. Y., and must be endorsed on © 
envelope, ‘‘Proposal for the improvement 
of the Erie canal, from Lock No. 32 to — 
Lock No. 33.”’ The right is reserved to 
reject any or all bids. ce 

GEO. W. ALDRIDGE, Be 
43-2 Superintendent of Public Works. 


a 
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‘INDUSTRIAL NOTES 


PERSONALS. 


Mr. Lemuel] Rich, contractor of North Adams, Mass., 
died Oct. 24. 

Mr. Jas. C. Danforth, contractor, of Bay City, Mich., 
died Oct. 31. 

Mr. John F. Roller, at one time Deputy Commissioner 
of Public Works, of Syracuse, N. Y., died Oct. 22. 


Mr. Osear Arcand, civil engineer, of New York city, was 
married Oct. 28, to Miss Ella Cooke, of Montreal, Que. 


Mr. M. H. Dooley has been appointed Superintendent of 
the Northeastern R. R., of Georgia, with office at Athens, 
Ga. Ls 


Mr. S. T. Smith has been elected President of the Flor- 
ence & Cripple Creek R. R., with headquarters at Den- 
ver, Colo. 


Mr. C. H. Patterson has been appointed Superintendent 
of the city power dam, water and electric light plant of 
Austin, Tex. 


Lieut. P. J. Werlich, U. 8. Navy, has been ordered on 
steel inspection duty at the works of the Bethlehem Iron 
Co., South Bethlehem, Pa. 


Mr. E. A. Richards has been appointed General Mana- 
‘ger of the North Eastern R. R., of Georgia, with head- 
quarters at Athens, Ga. 


Mr. H. F. Dowst has been appointed Superintendent of 
-the Easterf Division of the Maine Central R. R., with 
headquarters at Bangor, Me. 


Mr. A. M. Stark has been appointed Superintendent of 
the Pecos River R. R., with office at Pecos, Tex., to suc- 
ceed Mr. C. E. Pollock, resigned. 


Mr. H. T. Woods, Secretary of the Tabor & Northern 
Ry., has been elected Gereral Manager and Master Me- 
echanic, with headquarters at Tabor, Ia. 


Mr. Matthew Roderick, civil engineer, of Seattle, Wash., 
was killed in a duel with a foreman of the Cariboo Min- 
ing Co., near Camp Mcllney, B. C., Oct. 28. 


Mr. Frank B. Durfey, contractor, of Norwich, Conn., 
died Oct. 25, aged 47. He was Superintendent of the 
Norwich Water Power Co. for several years. 


Mr. James K. Lyons, Assoc. M. Am. Soc. C. E., of 
Pittsburg, Pa., has been appointed Chief Draftsman of the 
Bridge Department of the Carnegie Steel Co. 


Lieut. Robt. E. Peary, Civil Engineer, U. S. N., whose 
leave of absence for arctic exploration has expired, has 
been ordered to duty at the New York Navy Yard. 


Mr. Wm. H. McDoel, Vice-President and General Man- 
ager of the Louisville, New Albany & Chicago Ry., has 
been appointed Receiver, with office at Chicago, IIl. 


Mr. David H. Darling, formerly connected with the New 
York Belting & Packing Co., of New York city, is now a 
Manager of the Mercer Rubber Co., of the same city. 


Mr. William Patton Powell, civil engineer, of the City 
of Mexico, was married Oct. 22 to Miss Ethel Louise Al- 
ford, daughter of the Hon. Lore Alford, of Waterloo, Ia. 


Mr. Oliver C. Smith, civil engineer, with O’Keefe & 
Orbison, paper-mill architects and builders, of Appleton, 
Wis., was married Oct. 21 to Miss Louise Reilly, of that 
city. 

Mr. Henry Kistner has been appointed General Fore- 
man of Motive Power and Car Departments of the Mon- 
terey Mexican Gulf R. R., with headquarters at Mon- 
terey, Mexico. 

Mr. William A. Heindle, civil engineer and Superin- 
tendent of the Metropolitan Ry. Co., of Washington, D. 
C., was married Oct. 28, to Miss Mary Elizabeth Powell, 
of Baltimore, Md. 


Mr. Stephen S. Gregory, Fellow in Civil Engineering, 
of Cornell University, Ithaca, N. Y., committed suicide 
Oct. 29. He was 21 years of age and was a graduate of 
the University of Texas. 


Mr. Phineas W. Sprague, of Boston, Mass., has been 
appointed by the U. S. Circuit Court of that state as 
Temporary Receiver of the Blackstone Valley Street Ry. 
Co., of Blackstone, Mass. 


Mr. W. W. Atterbury, Master Mechanic of the shops 
of the Pennsylvania Lines West of Pittsburg, at Fort 
Wayne, Ind., has been appointed Superintendent of Mo- 
tive Power of the Pennsylvania R. R., at Altoona, Pa., 
to succeed Mr. J. M. Wallis, whose promotion to the 
office of General Superintendent was announced in our 
last issue. 


ENGINEERING NEWS. 
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Mr. E. R. Bossange, architect, of New York city, has 
been awarded the annual prize of the exhibition of the 
Society of Beaux Arts, held at the rooms of the Architect- 
ural League in that city. 


Mr. Monroe Greenwood, President of the California 
Electrical Works, and Vice-President of the Sunset Tele- 
phone & Telegraph Co., of San Francisco, Cal., died at 
San Mateo, Cal., Oct. 11, aged 68. 


Mr. M. E. Bates, of Chicago, Ill., for many years with 
the Edison Manufacturing Co. in the capacity of an elec- 
trical engineer, has accepted a position in charge of the 
electric lighting plant at Verde, Ariz. 


Mr. R. G. Matthews, formerly General Superintendent 
of the Buffalo, Rochester & Pittsburg Ry., has accepted a 
position with the American Signal Co., of Baltimore, 
Md., with headquarters in Columbus, O. 


Mr. Thomas J. Fay, formerly New York representative 
and General Manager of the C. & C. Electric Co., of 
New York city, has resigned and will open an office 
shortly as a consulting electrical engineer. 


Mr. P. Ryan has been appointed Superintendent of the 
Montana Division of the Great Northern Ry. Line, with 
headquarters at Kalispell, Mont., to succeed Mr. W. 
Hale, whose resignation was noted last week. 


Mr. L. J. W. Jones, Chief Chemist of the Omaha 
& Grant Smelting Co., of Omaha and Denver, Neb., has 
been appointed Professor of Analytical Chemistry at the 
Colorado State School of Mines, Golden, Colo. 


Mr. Geo. H. Barrus, M. Am. Soc. M. E., has formed a 
partnership with Mr. W. S. Monroe, under the firm name 
of Barrus & Monroe, as mechanical and electrical engi- 
neers, with an office in The Rookery, Chicago. 


Mr. W. W. Tomlinson has been appointed Chief Engi- 
neer of the New Orleans & Western R. R., with head- 
quarters at New Orleans, La., to succeed Mr. C. B. Bea- 
som, whose resignation was announced last week. 


Mr. W. F. Durfee, M. Am. Soc. M. E., of New York 
city, will deliver a lecture Noy. 17 at the Colt Memorial 
Building, New Haven, Conn., on the subject: ‘‘Hero of 
Alexandria and the Arts and Mechanism of His Time.’’ 


Prof. Geo. C. Tilden, for many years Professor of Analy- 
tical Chemistry at the Colorado State School of Mines, 
Golden, Colo., has resigned to take charge of an im- 
portant mining commission. He is at present in Auk- 
land, New Zealand. 


Mr. Samuel Campbell, civil engineer, of England, died 
Oct. 27, at Fair Haven Heights, Conn. He finished a 
professional engagement of eight months in the South, 
several weeks ago, and was visiting relatives preparatory 
to returning to England. 


Mr. Henry K. McHarg, President of the Texas Central 
R. R., has been elected President of the Marietta & 
North Georgia Ry. This road has been purchased by a 
new company and will hereafter be known as the At- 
lanta, Knoxville & Northern Ry., and Mr. Eugene C. 
Spalding, Receiver of the old road, has been elected Vice- 
President. 


Lieut. Col. Henry C. Stanley, M. Inst. C. E., Chief En- 
gineer of Railways for Queensland, Australia, is in this 
country on a tour of inspection of American railway meth- 
ods of construction and operation, and also methods 
of storing and shipping dressed meats in the interests of 
the Colonial Government. He will visit most of the large 
Western railways. 


Mr. George. H. Thomson, M. Am. Soc. C. E., and Mr. 
Virgil S. Bogue, M. Am. Soc. C. E., have been appointed 
respectively by Mayor Wurster, of Brooklyn, and Mayor 
Strong, of New York, as members of the board of experts 
which will report on the question of running the surface 
railway cars or elevated railway cars over the New York 
and Brooklyn Bridge. We noted the appointment of Mr. 
L. L. Buck, M. Am. Soc. C. E., as the other member of 
this board last week. 


Gen. Joseph T. Torrence, at one time in the iron and 
steel business in Chicago, Ill., and a well-known figure 
in Chicago financial and railway circles, died Nov. 1, 
aged 53. He was born in Mercer county, Pa., and began 
active life as a blacksmith in a blast furnace at Sharps- 
burg, Pa. He became foreman of the shop at the age of 
17 and at the outbreak of the war enlisted in an Ohio 
regiment. He accumulated a great fortune in business in 
Chicago, and during the latter years of his life devoted 
his energies to a comprehensive scheme for the economi- 
cal handling of freight by the railways entering Chicago. 


Mr. William A. Harris, manufacturer of the Harris- 
Corliss engine, of Providence, R..I., died Oct. 29, of can- 
cer of the stomach. He was born in Woodstock, Conn., 
March 2, 1835, and went to Providence in 1838. From 
1840 to 1846 he lived in North Adams, Mass. In 1855 he 
entered the employ of the Providence Forge & Nut Co., 
now known as the Rhode Island Tool Co., as a draftsman. 
In 1856 he entered the service of the Corliss Steam En- 
gine Co., in the same capacity, and remained until Aug., 
1864, when he began business on his own account. In 
1883 he was a member of the Common Council and also 
a member of the lower house of the General Assembly. 


ENGINEERING SOCIETIES. 


COMING TECHNICAL MEETINGS. 
TECHNICAL SOCIETY OF THE PACIFIC COAST. 
Nov. 6. Secy., O. Von Geldern, 819 Market St., San 
Francisco, Cal. 
CHICAGO BLECTRICAL ASSOCIATION. 
Nov. 6. “The Metric System in Electrical Industries,”’ 
uy aes S. Hickok. Secy., J. R. Cravath, 810 Old Colony 
g. 


ENGINEERS’ CLUB OF PHILADELPHIA. 

Nov. 7. “The Queen Lane Division of the Philadelphia 
Water Supply System,’’ by Allen J. Fuller. Secy., L. 
¥. Rondinella, 1122 Girard St. 

ENGINEERS’ CLUB OF KANSAS CITY. 

Nov. 9. Secy., F. W. Tuttle, Baird Bldg. 
DENVER SOCIETY OF CIVIL ENGINEERS. 

Nov. 10. Secy., Walter Pearl, 36 Jacobson Bldg. 
NORTHWEST RAILWAY CLUB. 

Nov. 10. Secy., T. A. Foque, Soo Line, Minneapolis. 
NORTHWESTERN SOCIETY OF ENGINEERS. 

Noy. 10. Secy., D. W. McMorris, 635 Burke Block, Se- 
attle, Wash. 

RAILWAY SIGNALLING CLUB. 

Noy. 10. Secy., Geo. M. Basford, The Rookery Bldg., 
Chicago. 

ENGINEERS’ SOC. OF WESTERN PENNSYLVANIA. 

Noy. 10. Secy., Daniel Carhart, 410 Penn Ave., Pitts- 


burg. 
CIVIL ENGINEERS’ CLUB OF CLEVELAND. 
Nov. 10. ‘Structural Steel for Ships,’’ by J. R. Oldham. 
Secy., F. A. Colburn, Case Library Bldg. 
WISCONSIN POLYTECHNIC SOCIETY. 
Nov. 10. Secy., W. K. Means, Loan and Trust Bldg., 
Milwaukee, Wis. 
NEW ENGLAND RAILROAD CLUB. 
Nov. 11. Secy., Edw. L. Jones, P. O. box 1158, Boston. 
ae AND ARCHITECTS’ CLUB OF LOUIS- 
ILLE. 
oe ers James K. Zollinger, Norton Bldg., Louis- 
ville, Ky. 
ENGINEERING ASSOCIATION OF THE SOUTH. 
Nov. 12. Secy.; L. P. Brown, Nashville, Tenn. 
SOCIETY OF NAVAL ARCHITECTS AND MARINE 
ENGINEERS. 
Noy. 12, 18 and 14.—The fourth general meeting to be 
held at No. 12 W. 31st St., New York city. 
CENTRAL RAILWAY CLUB. 
Nov. 18. Secy., H. D. Vought, Buffalo ‘‘Courier,’’ Buf- 
falo, N. Y. 
MONTANA SOCIETY OF ENGINEERS, 
Nov. 14. Secy., Forrest J. Smith, Denver Block, Helena. 
INDIANAPOLIS ENGINEERING CLUB. 
Noy. 14. Secy., C. C. Brown, Indianapolis, Ind, 
ENGINEERS’ CLUB OF MINNEAPOLIS. 
Nov. 16. Secy., Elbert Nexsen, 1620 S, E. 4th St., Minne- 
apolis, Minn. 
WESTERN RAILWAY CLUB. 
Nov. 17. Secy., W. D. Crossman, The Rookery, Chicago. 
COLUMBIAN ENGINEERING SOCINTY. 
Nov. 17. Secy., F. W. Hart, 15th and H Sts., N. W., 
Washington, 1). C. 
ENGINEERS’ AND ARCHITECTS’ ASSOCIATION OF 
SOUTHERN CALIFORNIA. 
Nov. 18. Secy., F. Van Vleck, Los Angeles. 
ASSOCIATION OF ENGINEERS OF VIRGINIA. 
Nov. 18. Secy., J. A. Pilcher, Roanoke, Va. 
BOSTON SOCIETY OF CIVIL ENGINEERS, 
Noy. 18. Secy., S. E. Tinkham, City Hall. 


AMERICAN INSTITUTE OF ELECTRICAL ENGI- 
NEERS. 
Nov. 18. Secy., R. W. Pope, 26 Cortlandt St., New 
York citv. 


WESTERN FOUNDRYMEN’S ASSOCIATION. 
Noy. 18. Secy., A. Sorge, Marquette Bldg., Chicago. 
ENGINEERS’ CLUB OF ST. LOUIS. 
Noy. 18. ‘Steel Frame Construction of High Build- 
ings,’’ by Julius Baier. Secy., Wm. J. Bryan, Turner 


Bldg. 
AMERICAN SOCIETY OF CIVIL ENGINEERS. 
Nov. 18. Secy., C. W. Hunt, 127 E. 23d St., New York. 
SOUTHERN AND SOUTHWESTERN RAILWAY CLUB. 
Nov. 19. Kimball House, Atlanta, Ga. Secy., F. A. 
Charpiot, Macon, Ga. 
ENGINEERS’ CLUB OF CINCINNATI. 
Nov. 19. Secy., J..F. Wilson, P*O. box 333. 
NEW YORK RAILROAD CLUB. 7 
Noy. 19. ‘Compressed Air Motors in Railway Service.” 
Secy.. W. W. Wheatly, 168 Montague St., Brooklyn, 


NIUY. 
CANADIAN SOCIETY OF CIVIL ENGINEERS. 
Nov. 19. Secy., C. H. McLeod, Montreal, Can. 
TACOMA SOCIETY OF CIVIL ENGINEERS 
ARCHITECTS. 
Nov. 20. Secy., 201 Washington Bldg., Tacoma, Wash. 
ENGINEERS’ CLUB OF COLUMBUS. ; 
Nov. 21. Secy., M. S. Hopkins, 14% N. High St., Co- 
lumbus O. 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
Dec. 1, 2, 3, 4. Meeting to be held at the Society House, 
New York city. Secy., F. R. Hutton, 12 W. 31st St., 
New York city. 
WESTERN SOCIETY OF ENGINEERS. ; 
Dec. 2. Secy., N. L, Litton, Monadnock Block, Chicago. 
CIVIL ENGINEERS’ SOCIETY OF ST. PAUL, 
Dec. 7. Secy., C. L. Annan, City Engineer’s Office. 
ENGINEERYD’ SOCIETY OF WESTERN NEW YORK. 
Dec. 7. Secy., Carleton Greene, Library Bldg., Buffalo. 
NORTHWESTERN TRACK AND BRIDGE ASSOC, 
Dee. 11. Secy., D. W. Meeker, St. Paul, Minn, 
AMERICAN SOCIETY OF IRRIGATION ENGINEERS. 
Dec, 11 and 12. Annual meeting to be held in Denver, 
Colo. Secy., John S. Titcomb, Room 36, Jacobson 
Bldg., Denver, Colo. 
NATIONAL IRRIGATION CONGRESS. 5 
Dec. 15, 16 and 17. Annual meeting to be held in Phoe- 
nix, Ariz. Secy., C. M. Heintz, Los Angeles, Cal, 


AND 


WESTERN SOCIETY OF ENGINEERS.—On Oct. 16 
and 17 a large number of the members visited the Bed- 
ford Stone Quarries in Indiana, the Louisville (Ky.) Ce- 
ment Works and Louisville Water-Works. 


DETROIT ENGINEERING SOCIETY.—At the meeting 
of Oct. 16, A. George Mattson, of the Detroit Drydock 
Co., read a paper on the progress in building marine en- 
gines on the Great Lakes. The question of economy in 
the consumption of fuel with decrease in speed and power 


was debated. 


AMERICAN GAS LIGHT ASSOCIATION.—At the an- 
nual convention, which met in St. Louis, Oct. 27, 28 and 
29, the following papers were presented; ‘“‘A Discussion of 
the Methods Employed in Intreducing Gas Stores,”’ by 
Chas. H. Nettletcn; “‘Seome Experiments in Interior I- 
lumination,’’ C. H. Page, Jr.; ‘Inclined Retorts Up To 
Date,’’ Frederick Egner; ‘“‘A Modern Retort House,”’ W. 
A. Miller; ‘‘The Separation of Water Gas Tar,’ A. 8. 
Miller, 


THE CIVIL ENGINEERS’ CLUB OF CLEVELAND.— 
A meeting was held Tuesday evening, Oct. 27. Mr. Cecil 
L. Saunders read a paper on ‘“‘Gas Producers and the Me- 
chanical Handling of Fuel.’’ The subject was presented 
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types, the necessity for attention to detail of construction, 
the relation of eharacter of coal to type to be used, a pos- 
sible field for future economy, coal handling from hoppers 
and unloading coal by mechanical devices. Messrs. E. A. 
Sperry, A. Mordecai, J. W. Seaver, C. M. Barber and 
John McGeorge engaged in the discussion. 
F. A. Coburn, Secy. 

WESTERN FOUNDRYMEN’S ASSOCIATION.—The reg- 
ular monthly meeting of the Western Foundrymen’s As- 
sociation was held at the Great Northern Hotel, Oct. 21, 
1896. The meeting was called to order by Wm. Ferguson, 
Vice-President. Applications for membership by the In- 
gersoll-Sergeant Drill Co. of New York for active, and 
Henry W. Carter, of Chicago, for associate membership, 
were acted upon and the applicants were duly elected. The 
Secretary then read the report of the committee on ap- 
prenticeship. After the reading of the report it was decided 
to postpone the formal discussion until a later meeting. 
The Secretary was instructed to write several interested 
people requesting them to present written discussions of 
this report. The meeting then adjourned. 


FRANKLIN INSTITUTE.—At the. meeting on Wed- 
resday evening, Oct. 21, Mr. Walter Atlee read a paper on 
“The Improvement of the Channel. of the Delaware 
River,’’ which embraced an historical summary of what 
had been accomplished, a detailed statement of the plans 
at present being carricd out by the government engineers, 
and the ultimate purpose of the channel improvement 
work. The speaker illustrated his paper with the aid of 
a large chart giving a section of the river bottom in 
mid-channel, from Philadelphia to deep water in the 
Bay, upon which was drawn, for comparison, the 26-ft. 
line at megn low water, the depth to be obtained by the 
present and prospective plans of the government engi- 
neers. 

Among those taking part in the discussion were 
Messrs. Chas. H. Cramp, L. Y. Schermerhorn, L. M. 
Haupt and John C. Trautwine. 


ENGINEERS’ CLUB OF ST. LOUIS.—At the regular 
meeting of Oct. 21, Mr. Wm. H. Bryan, M. Am. Soc. C. 
E., read a paper on “Boiler Efficiency, Capacity and 
Smokelessness with Low Grade Fuel.’’ The discussion 
among the mechanical engineers of this country regard- 
ing the best method of expressing the economic perform- 
ance of boilers was explained, and the revision of the 
generally accepted cude for making boiler trials shown to 
be necessary. The author advocated the statement of 
boiler efficiency in the percentage realized of the calor- 
ific value of the fuel, taking care that the coal used be 
carefully sampled, and its calorific power determined by 
the most accurate means possible. He presented a table 
giving the results of a large number of trials made to de- 
termine the efficiency and smokelessness of various types 
of boilers, with and without improved settings. The pa- 
per was accompanied also by a table of fuel analyses and 
calorific determinations covering all the common South- 
ern Illinois coals. William H. Bryan, Secy. 


ENGINEERS’ SOCIETY OF WESTERN PENNSYL- 
VANIA.—At the meeting held on Sept. 20, Mr. Gustave 
Kaufman read a paper on ‘Hydraulic Power Transmis- 
sion.”’ After a brief history of the art of distributing 
hydraulic power from central stations to many corsumeis 
in cities in England, a short description of the plant of 
the Loudon Hy.iraulic Power Co. was given. Formulas 
Were presented to shew the method of calculating the 
amount of power in any given quantity of high pressure 
water. The purpose of the paper was to show the appi- 
cation of a hydraulic system to the uses of Pittsburg, 
claiming that with this system a relief from the smoke 
nuisance could be obtained. A description of a plant 
Suitable for the present requirements of Pittsburg was 
given in detail. The pressure at which the water was 
to be distributed was assumed at 750 Ibs. per Sq. in. 
The plant would deliver about 400 HP. continuously. Dis- 
tributing mains each 6 ins. diameter were assumed, and a 
distributing system embracing the entire business part of 
the city. The estimated cost of the pumping station was 
$100,000; distributing system, $102,600; engineering and 
contingencies, $27,400; tctal, $230,000. The annual cost of 
operating, including interest on cost of plant, was esti- 
mated at $42,000. 

The machinery to which the hydraulic power could be 
successfully applied was stated to be, hydraulic elevators, 
cranes, hydraulic intensifiers, fire hydrants and hydraulic 
engines. The principal use is for running hydraulic ele- 
vators. It was shown that an average of 51 HP. is fur- 
nished by the city of Pittsburg for 102 direct pressure 
elevators and that it would be cheaper for consumers 
to use high pressure water at the rates charged by the 
London Hydraulic Power Co., than to continue the present 
system. The advantages of the Greathead injector fire 
hydrants for the purpose of increasing the fire protection 
and doing away with the objection, on this score, to the 
modern sky-scrapers was dwelt upon. Estimates of the 
revenue from these sources show that the establishment 
of a hydraulic plant in Pittsburg could be made to be very 
lucrative. Individual steam plants in the various build- 
ings could be dispensed with and in that way reduce the 
amount of smoke now polluting the atmosphere of Pitts- 
burg. The speaker claimed that engineers specifically 
employed for the purpose, could readily clear Pittsburg 
of its smoke without hardship to anyone and that all 
that is required is for the authorities to pass and enforce 
rigid laws, making it necessary for manufacturers and 
business men to employ engineers and direct them to get 
rid of the smoke. Dan). Carhart, Secy. 
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NEW PUBLICATIONS. 


LITERARY MAGAZINES.—The October English re- 
views give evidence that some echoes of our exciting 
Presidential campaign reached across the water. The 
“Nineteenth Century”? has a paper by Mr. Geo. F. Parker, 
U. S. Consul at Birmingham, on ‘‘The Cry for Fraudu- 
lent Money in America;’? Mr. F. H. Hardy, in the ‘‘Fort- 
nightly,’’ writes on ‘‘The Battle of the Ballots in Amer- 
ica;’’ and in the ‘“‘Contemporary’” is a paper on “The 
Old Silver Dollar.”” Each of these papers discusses to 
some extent the antecedent causes which have brought 
about the rise of the silver party and the writer in the 
“Fortnightly”? ventures a prediction whose accuracy or 
the reverse can probably be verified when this issue 
reaches our readers. We therefore quote it as follows: 


1. The vote cast will exceed by at least 1,000,000 the 
vote cast in 1892. 

2. Mr. Bryan’s total yote in the Electorial College will 
be eaten 100 than 200. McKinley’s vote nearer 300 than 
i) 


3. McKinley’s popular vote will show a plurality ex- 
ceeding 1,250,000 votes. 

4. The combined popular yote for the Republican and 
the National Democratic tickets will be equal to 75% of 
the total votes cast. 

In ‘‘The Contemporary’’ we find also a paper on the re- 
sults of the inquiry of the recent Royal commission 
which investigated the subject of vaccination and the 
English compulsory laws respecting it. The writer re- 
veals himself, however, as a strong partisan of the anti- 
vaccination side. The editorial on ‘‘Money and Invest- 
ments” discusses financial affairs in the London money 
market in a most entertaining way. An article in the 
“Nineteenth Century’’ is of curious interest as revealing 
how far London is behind American cities in its hospital 
ambulance service. The horse-drawn ambulance, so fa- 
miliar to American city dwellers, and the system by 
which it is so quickly summoned to succor the injured 
in an accident or one taken suddenly ill in the street or 
office, appears to be quite unknown in London. 

In ‘‘Scribner’s’’ for November we find an entertaining 
account of an exploration of the Yukon River, from source 
to mouth, by Mr. Frederick Funston, who made the jour- 
ney on behalf of the U. §. Agricultural Department. 
““McClure’s’’ has a paper by Cy. Warman describing in a 
very picturesque way the competitive trial of the Leslie 
and the Jull rotary snowplows which was made on the 
Alpine tunnel branch of the Union Pacific R. R. several 
years ago. 

In ‘‘The Century’’ we find a valuable description of the 
city government of Birmingham, England, with the title 
“An Object Lesson in Municipal Government.” It will 
be remembered that Mr. Joseph Chamberlain first won 
fame by his work when Mayor of this city in carrying 
out its great public works. In the ‘‘North American Re- 
view’’ we notice a paper on ‘‘High Buildings,’ from the 
pen of Mr. A. L. A. Himmelwright, C. B., who contends 
that the modern ‘‘sky-scraper,’’ properly built, is safe 
against storm or fire, and that the defects of light and 
ventilation complained of, are not due alone to the height 
of buildings, since the older buildings of four or five 
stories are far inferior as respects light and ventilation to 
the newer and much higher structures. He opposes the 
plan of limiting the height of buildings by the width of 
the street on which they front, and suggests instead 
that the laws should limit the area of any lot which may 
be covered with buildings and should also prohibit the 
building on the entire frontage of a lot, a suggestion 
which is worth some ccensideration. In the same maga- 
zine is a paper by Col. Geo. E. Waring on ‘‘Government by 
Party,’’ which though not on a topic commonly noted 
here, deserves mention here by reason of the personality 
of its author, who presents some facts which at least give 
food for thought. 

The “‘Review of Reviews’ is notable this month for its 
impartial discussion of the issues of the political cam- 
paign that has just closed. Many a thoughtful man in 
the midst of the heated discussions of the past few months 
must have wondered how the impartial historian of the 
future will write down the story of the political issues of 
1896. We especially commend this number to those who 
may desire, now that the hot debate is over and the result 
is known, to make a calm and dispassionate study of the 
events and issues of the most notable Presidential election 
since the Civil War. 

UNITED STATES GEOLO S — i 
Report of Progress rahe BR erae Hvdtee 
for the Calendar Years 1893 and 19894, By F. fi. 
Newell. 8vo.; paper; pp. 126. Pub. Doc. 

This bulletin is mostly taken up with brief descriptions 
of stream gaging stations in the west and the results 
obtained during the years 1893 and 1894, 


CALIFORNIA GAME.—Southern Pacific Co.; Pas 
Department, San Frarcisco and New York aiean Paper: 
5% x 6% ins.; pp. 64; illustrated, : 


This is a handy book of information as to the birds, 
beasts and fish to be found along different parts of the 
Southern Pacific Ry., and is distributed free to all who 
are interested in the matter. It is fully illustrated by 
excellent half-tone views of the game and of scenery 
along the line. 

OHIO STATE BOARD OF HEALTH.—Report for 1895. 


C. O. Probst, M. D., Secretary, Columbus, O. 8vo.; 
cloth; pp., 410; illustrations. Adress the secretary. ‘ 


The principal interest of this volume to engineers lies 
in a number of reports on proposed or actual sewerage 
and water supply systems by members of the board and 
others. All such improvements must now be submitted 
to the board for approval. The present report indicates 
that this is being done with great advantage to the local 
communities concerned. 
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LAKE ERIE AS A WATER SUPPLY FOR THE TOWNS | 
ON ITS BORDERS.—By Geo. W. Rafter, M. Am. Soc. 
C. E., Rochester, N. Y. Reprinted from the Buffalo 
Medical Journal for August, 1896. 8vo.; paper; pp. j 
20. Address the author. : 


This is a very interesting discussion of the purity of 
water drawn from Lake Erie. It ends with the conclusion 
that such water should be purified by slow sand filtration, 
The water supplies of Liverpool and Zurich are described 
briefly as examples of the European practice of filtering 
surface water supplies, the quality of which would hardly 
be questioned here. Results of studies of the water sup- 
plies of Buffalo, N. Y., and Lorain, O., are then presented, 
and finally the conclusion stated above is given. 
T-SQUARE CLUB OF PHILADELPHIA.—Report for — 

1895-6, with Excerpts from the Minutes of the Meet- 
ings Since the Club’s Formation, President's Address. 
and an Official Record of the Club. President, Albert 


Kelsey; Secretary, Adin B. Lacey, 77 Brown Bros. 
Building, 5 x 11 ins.; paper; pp. 32; illustrated. 


This club seems to be carrying on a most excellent 


Pnaatay ’ 


work in the way of competitive exhibitions of designs, 4 
lectures for members, co-operation with other art and 
allied organizations, and in~ general an attempt to give bi 
architecture its proper place before the public, especially “4 
as regards municipal buildings and public art. The ac- 
tivities of the club are indicated by the report under re- 
view. We would suggest that the addresses, as well aS 
the names of the members of the club might well be ~ 
given in the report, ¢ 

& 


THE MONEY QUESTION.—A Handbook for the Times, by 
Henry V. Poor, Author of ‘‘Money and Its Laws, Re- 
sumption and the Silver Question,’ “Twenty-two 
Years of Protection,” etc. New York: H. V. & H. W- 
Poor. Paper; 8vo.; pp. 103. 

The author of this pamphlet is well 
founder and publisher of ‘‘Poor’s Manual of Railroads, ; 
and as a writer of ability and force on financial questions. 3 
The present pamphlet is taten from a larger work on “The ‘ 
Monetary History of the United States,” which Mr, Poor 
has in preparation. The discussion is for the most part 
eminently sound, although in some respects the writer ; 
assumes as proved some things on which financial ard 7 
economic writers are by no means agreed. Greater pains 7 
with the literary style and with the arrangement might 
have made the discussion easier to follow; but the book 7 
is one which deserves study by the unprejudiced student 
of the currency question. 

COMMERCIAL RELATIONS OF THE UNITED STATES, 
1894 AND 1895. 2 vols. Vol. I., Review, Africa, 
America, Asia, Australasia. Vol. IJ., Europe, Poly- 
nesia. Cloth; 8vo.; pp. 700, 646. Issued by the De- 
partment of State, Washington, D. C., 1896. 


The general review of the foreign commerce of the United 
States, in Vol. I., is the first that has been published since 
1881, In view of the many inquiries received by the 
Department of State for information as to trade conditions 
in foreign countries and the evident attempts of our manu- 
facturers to increase the sale of their goods abroad, it 
was felt by the Department that a summary of the world’s 
commerce, compiled from the most reliable sources, should 
be undertaken as specially valuable at this time in con- 
junction with the detailed reports from our consular rep- 
resentatives published in the monthly Consular Reports. 
The volumes will be useful to manufacturers and others 
interested in procuring statistical and other information 
in regard to foreign trade. 

PROCEEDINGS OF THE ASSOCIATION OF ONTARIO 
LAND SURVEYORS.—Annual meeting held at Toron- 


to, Feb. 25-27, 1896. A. J. Van Nostrand, Secretary- 
Treasurer, Toronto, Canada. S8vo; 237 pp. 


In addition to committee reports and official transac- 
tions this publication contains the following papers and 
discussions upon them: ‘‘The Use of Concrete in Bridge 
Foundations,’’ G. de Gurse; ‘‘Notes on Portland Cement 
Concrete,’’ M. G. Butter; ‘‘Maintenance of a Separate 
System of Sewers,’’ T. Harry Jones; ‘‘The Field of Ameri- 
can Engineering,’’ A. Ross Davis; ‘‘Notes on Some New 
Jersey Roads,’ T. B. Speight; ‘‘Road Metal,’’ H. J. Bow- 
man; ‘“‘The Ditches and Water-courses Act, 1894,” B. 
J. Saunders; ‘‘Ontario Boundaries,’ A. Niven; ‘‘Sectional 
Surveys,” P. S. Gibson; ‘‘Crown Surveys,’ James Dick- 
son; ‘‘Natural Boundaries,’’ A. P. Walker; ‘‘A Road or 
Not a Road,” M. Gaviller; ‘‘Through the Barren Lands,” 
J. W. Tyrrell; ‘‘Field Testing of Minerals,’’ W. H. Mer- 
ritt. An appendix contains head notes of reported land 
cases, by H. L. Esten. With this volume is an exceed- 
ingly interesting map of the ‘‘Northern Polar Regions 
with Reference to Hastern Canada,”’ prepared by Willis 
Chipman and L. B. Stewart to accompany a paper on the 
“Bightieth Meridian,’’ published in the Proceedings of , 
the Association for 1895. 

FIFTEENTH ANNUAL REPORT OF THE UNITED 
STATES GEOLOGICAL SURVEY, 1893-94. By J. W. 


Powell, Director. Government Printing Office, Wash- 
ington, D. C. 1895. Large 8vo.; pp. 755; 48 plates. 


The first 250 pages of this volume are devoted to formal 
reports of the progress of work of the survey. The greater 
part of the work has been topographical. An outline map. 
of the United Siates is given showing the areas that have 
been surveyed and mapped up to and including the fiscal 
year 1894. The remainder of the volume contains techni-. 
cal papers as follows: ‘‘Preliminary Report of the Geol- 
ogy of the Common Roads of the United States,” by N. S.. 
Shaler. ‘“‘The Potomac Formation,’ by Lester Frank 
Ward. ‘Sketch of the Geology of the San Francisco 
Peninsula,” by Andrew C. Lawson. ‘‘Preliminary Re-. 
port on the Marquette Iron-Bearing District of Michigan,” 
by Charles Richard Van Hise and William Shirley Bailey, 
with a ‘“‘Chapter on the Republic Trough,’’? by Henry 
Lloyd Smith. ‘‘The Origin and Relations of Central Mary- 
land Granites,’’ by Charles Rollin Keyes. ‘‘General Rela-- 
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tions of the Granitic Rocks in the Middle Atlantic Pied- 

mont Plateau,’’ by George Huntington Williams. The vol- 

ume is handsomely printed and many of the colored plates 

are excellent specimens of the engraver’s art. 

SIXTEENTH ANNUAL REPORT OF THE UNITED 
STATES GEOLOGICAL SURVEY, 1894-95. Charles 
D. Walcott, Director. In Four Parts. Part II, Papers 
of an Economic Character; S8vo.; pp. 598. Part III, 
Mineral Resources of the United States, 1894, Metallic 
Products; Svo.; pp. 646. Part 1V., Mineral Resources, 
1894, Non-Metallic Products; Svo.; pp. 735. 


The “‘papers of an economic character’ in Part IT are: 
“Geology and Mining Industries of the Cripple Creek Dis- 
trict, Colorado,’’ by Whitman Cross and R. H. F. Pen- 
rose, Jr. ‘Geological Reconnaissance Across Idaho,” by 
George H. Eldridge.’’ ‘“‘Economic Geology of the Mercur 
Mining District, Utah,’’ by J. Edward Spurr. ‘‘The Pub- 
lic Lands and their Water Supply,’ by Frederick H. 
Newell. ‘“‘Water Resources of a Portion of the Great 
Plains,’’ by Robert Hay. Parts III and IV are the regular 
annual reports on Mineral Resources, edited by Dr. David 
T. Day, Chief of the Division of Mineral Resources, which 
were heretofore published by the Division itself, but are 
now, according to an act of Congress in 1895, published 
as parts of the report of the Geological Survey. The 
change in the method of publication has made the vol- 
umes much handsomer in appearance than they used to 
be, but we think that the extra thickness of paper and 
great width of margins are not only a waste of money, 
but make the volumes objectionable to many readers by 
causing them to occupy too much space in a library. 


CUMULATIVE INDEX TO A SELECTED LIST OF PE- 
RIODICALS.—Published Monthly by the Public Li- 
brary, Cleveland, O. $5 per annum. 


The Cleveland Public Library has undertaken a novel 
work, the preparation and publication of a monthly in- 
dex to current periodical literature, each number of which 
contains all the references of the number preceding, so 
that the subscriber has in each number a complete index 
to the current periodical literature wnich has been pub- 
lished since the beginning of the year. The periodicals 
indexed are the monthly literary magazines, the reviews, 
English and American, and such popular weeklies as 
“Harper’s,’’ ‘‘The Outlook,’ ‘‘The Nation,’’ and others. 
The list of engineering journals includes only ‘‘Cassier’s,”’ 
“The Engineering Magazine,’’ and tne antediluvian ‘‘Sci- 
entific American Supplement,’’ if that can be called an 
engineering journal, 

The indexing appears to be carefully and faithfully done 
and the cross-references are numerous; but it appears to 
us a mistake to include all the short stories, poems, etc., 
in such an index. The readers of these do not take the 
trouble to consult indexes to find what they want. It 
is the articles of permanent value which deserve indexing, 
and if the Cleveland Library wouid confine its index io 
these and revise somewhat its list of periodicals, it would 
probably have better chances of success in its enterprise. 


MITTHEILUNGEN AUS DEN KOENIGLICHEN TECH- 
NISCHEN VERSUCHSANS'ALTEN ZU BERLIN. 
(Notes from the technical testing stations at Berlin.) 
Vierzehuter Jahrgang: 1806. Volume I. and II.; pp. 
132. Illustrations in text; 6 folding plates; 8vo.; pa- 
per. Berlin, 1896. Julius Springer. 


Of these two pamphlets Vol. I. contains: ‘‘Results of 
Tests on Exploded Cylinders for Carrying Compressed 
Gas,’’ ‘‘The Preparation of Paper for Microscopical Pur- 
poses,’”’ “Blotting Papers,’ ‘‘The Testing of Building 
Bricks,’ ‘‘Tests of Paper in France,’ and ‘‘Japanese Pa- 
per.”” Vol. Il. contains: ‘‘Effect Upon the Microscopic 
Texture of Soft Steel Rails of Rolling at Different Tem- 
peratures,’’ ‘‘Comparative Tests of German Building 
Sands,’”’ ‘““Changes of Conditions Governing the Congeal- 
ing of Mineral Oils,’’ ‘‘Copying Paper, Strength of Paper; 
Paper Standard.”’ 

The extensive series of tests of iron tanks for the 
storage of hydrogen gas was undertaken at the instance 
of the German aeronautical department at Berlin, as a 
number of tanks in use by that department exploded and 
no cause could be found. The tests of building bricks 
comprised tests as to their hardness, specific weight, 
density, absorption of water, freezing and heat tests, 
their crushing strength, power of adhesion, tensile, bend- 
ing and wearing qualities. 

MITTHEILUNGEN AUS DEM OFFIZIELLEN BERICHT 
der im Franzoesischen Ministerium der Oeffentlichen 


Arbeiten gebildeten Commission des Methodes d’Hssai 
des Materiaux de Construction. Band I, Allgemeine 


Grundlagen. Translated by P. Zizmann. Pp. 48; 
paper; 8vo. Berlin; 1896. Julius Springer. 
This is a supplement to the _ publication just 


noted, presenting, in concise form, the definitions, units 
and standards which govern all tests of metals and ma- 
terials of construction, conducted by the French Ministry 
of Public Works. 
MASTER CAR BUILDERS’ ASSOCIATION.—Secretary 
John W. Cloud, 974 Rookery Building, Chicago, Ill. 
Lithograph copies of the drawings of Standards (Sheets 1 
to 12, inclusive) and Recommended Practice (Sheets A 
to E, inclusive), illustrated on a reduced scale by 17 
sheets in the ‘‘Report of Proceedings’’ for 1896, may be 
had on a similar number of sheets 30 x 38 ins. Blue prints 
ean be taken from these sheets. The sheets will be sold 
at 25 cts. each, plus postage when sent by mail. If needed 
for blue printing, they should be shipped by express, and 
orders should specify by what express company they 
should be shipped. Blue print copies, 30 ~ 38 ins., of the 
drawings of Recommended Practice (Plates C, D, E, F and 
G in back of Proceedings for 1896), regarding axle and 
journal box and contained parts for cars of 80,000 Ibs. 
eapacity, may also be had. These blue prints will be sold 


at cost, which is now estimated at about 30 cts. each. Pam- 

phlets containing the text of the Standards and Recom- 

mended Practice, as printed in the Proceedings of 1896, 

will be furnished at 25 cts. each, The lithographs, blue 

prints and pamphlets are now ready for delivery. 

MASSACHUSETTS STATE BOARD OF HEALTH: Report 
for 1894.—S. W. Abbott, M. D., Secretary, Boston, 
Mass. Svo.; cloth; pp. 892; many tables. Address 
the Secretary. 

The most valuable matter in this volume is a historical 
and critical review of the work relating to sewage puri- 
fication accomplished at the Lawrence Experiment Sta- 
tion in the seven years ending with 1894. The deductions 
drawn from this long series of careful experiments are of 
great value, both for the information given and because 
in many instances they will render it unnecessary to look 
through the earlier reports. Next in importance is the 
section on water purification, as studied at the same 
station. Both these sections were written by Mr. Geo. 
W. Fuller, who was at the time in charge of the station. 
As a supplement to the above, the report contains a paper 
by Mr. H. W. Clark, Chemist of the Station, on the 
“Physical and Chemical Properties of Sands, with Special 
Reference to the Filtration of Water.” 

Interesting papers are contributed on ‘‘The Composition 
of the Deep Wells in Boston and Vicinity,’ and ‘‘The 
Bacterial Contents of Certain Ground Waters, Including 
Deep Wells,’’ by Dr. Thos. M. Drown and Prof. Wm. T. 
Sedgwick, respectively. The latter paper shows, contrary 
to views often expressed by other writers, that deep- 
seated waters often contain a notable number of bacteria. 
The investigations recounted, however, show nothing to 
shake the confidence with which well-protected ground 
waters are regarded as sources of public water supplies. 

The papers and discussions named are accompanied with 
numerous tables of analyses. Many other such tables are 
given in the sections of the report relating to the exam- 
inations of sources of public water supply and the pollu- 
tion of rivers. 

A number of pages are occupied with advice to cities 
and towns regarding new water and sewerage systems 
and extensions to old works. 

The volume is up to the standard set by previous yearly 
issues as an aid to the student of those branches of sani- 
tation to which reference has been made. 

It is only fair to the board and the public to state that 
the volume being noticed has been published for nearly a 
year and that doubtless the results obtained in sewage 
and water purification during 1895 will soon be available, 
greatly to the advantage of all interested in these vital 


questions. ee 
ERICAN FOUNDRYMEN’ 
PE JOURN Ale OF od iashed monthly by the Associa- 
tion at 5 Griswold St., Detroit, Mich., John A. Pen- 
ton, Secy. Vol. I., No. 1; July, 1896. Pamph.; 6 x 9 
ins.; pp. 172. $5 per annum; 50 cts. each, 

At a convention of foundrymen of the United Stutes, 
held in Philadelphia, May 12, 13, and 14, 1896, attended 
by over 300 representatives of the foundry business, a 
national association was formed, whose objects, according 
to the constitution then adopted, are the advancement of 
the interests of foundry operators, to collect for the use 
of the Association all prcper information connected with 
the foundry business, to interchange experience and en- 
courage uniform customs and actions among foundry- 
men.’’ One of the duties of the secretary is the publica- 
tion of a monthly Journal, the first number of which is 
before us. It contains the proceedings of the convention, 
the constitution and list of members of the Association, 
and the following technical papers read at the convention: 
“Poundry Cranes, with the Different Methods of Driving 
Them,’ by A. E. Outerbridge, Jr.; “The Air Compressor 
for Use in the Foundry,” by C. W. Shields; ‘‘The Chem- 
istry of Iron, with Determinations and Their Value,” by 
Charles James; ‘‘How to Turn Out Good Molders,” by 
D. J. Matlack; ‘“‘Utility and. Advancement of Green, Dry 
and Loam Sand Molding,’’ by Thos. D. West; ‘Physical 
Tests and Chemistry of Cast-Iron,’’ by W. J. Keep; 
‘Molding Machines and Their Applications,’’ by Harris 
Tabor; ‘“‘Cupolas and Cupola Practice Up to Date,’’ by 
Dr. Edward Kirk; ‘‘The Sand Blast in the Foundry,” by 
E. C. Brooksbank. 

This number of the Journal also contains a paper by 
Mr. Thos. D. West, on ‘‘Power of Blast Penetration and 
Improvements in Center Blast,’’ read at the monthly 
meeting of the Western Foundrymen’s Associa#ion on 


‘June 17, and a paper by Mr. W. T. Rainey on ‘“‘The Man- 


ufacture of Coke and Its Selection for the Foundry,” 
read at the monthly meeting of the Philadelphia Foundry- 
men’s Association on June 3. A feature of the Journal is 
a Review of the Foundry Literature for the Month, 
which it is intended to publish in each number. It wili 
contain a brief review or mention of the original articles 
appearing in the columns of the engineering journals of 
the country having reference to the foundry business. 

The Journal is well printed, but it is defective in con- 
taining neither a table of contents nor an index. We 
would also suggest that it might be improved by printing 
on the top of each right hand page the title of the paper 
or subject discussed on that page, instead of repeating on 
every page the name of the Journal. 

TRADE PUBLICATIONS, 
STEAM VALVES, SAFETY VALVES, ETC.—Alex. Turn- 
bull & Co., Bishopbriggs, Glasgow, Scotland. 

A set of loose circulars illustrating the different forms 
of valve made by the firm, including ‘‘dead-weight’’ safety 
valves, which are commonly in use in Great Britain, but 
are unknown in this country, and accompanied by a 


handsomely printed pamphlet of 26 pages with half-tone 

illustrations, giving an interesting history of ‘‘The Iron 

and Steel and Allied Trades of Scotland,’’ together with a 

description of the works owned by the firm and of its 

various products. 

SLIDE-VALVE ENGINES AND STEAM BOILERS.— 
Houston, Stanwood & Gamble, Cincinnati, 0. Pamph.; 
8 x 10% ins.; pp. 32. 

This catalogue illustrates a series of plain slide-valve 
engines with throttling governors, and with cylinders, 
Single, double or cross-compound. The building of slide- 
valve throttling engines in these days may seem a retro- 
gression to an ancient type, but the builders give some 
good reasons why, especially in the case of compound 
non-condensing engines, this type is preferable to the high 
speed automatic engine. 

CHEMICAL AND PHYSICAL APPARATUS,.—Henry Heil 


Chemical Co,, St. Louis, Mo. Cloth; 7x10 ins.; 2 
447; illustrated. oS 


This is one of the most complete and best arranged cuta- 
logues of chemists’ and chemical laboratory supplies, 
chemicals and physical apparatus which has come to cur 
notice for some time. Although containing a vast variety 
of apparatus it is so arranged by reference numbers and 
an index that any item, however small, can be readily 
found, and generally each apparatus is explained by illus- 
tration as well as descriptive text. A valuable feature of 
the catalogue is a number of lists or outfits of apparatus 
designed for assayers, iron and steel analysis, agr/cul- 
tural experiment station work, colleges and schools, botan- 
ists, biologists, ete. Especial attention is also called by 
the catalogue to the facilities of the firm for manu- 
facturing special apparatus according to drawings and 
specifications. The index covers 32 closely-printed pages. 


CONSTRUCTION NEws. 


CONDENSED LIST OF CONTRACTS PENDING 


: WITH DATE OF OPENING BIDS. 
Bids to be 


Se i 
opened, Work, Place, None 
Noy. 5.Water meters, Philadelphia, Pa........... Oct. 29 
Nov. 5.Dredging, Wilmington, Del. 2032.8 86 e. - Oct. 29 
Noy. 5.City building work, New MODES NS UY s: .'.  OCtALD 
Nov. 5.Steel bridge, Woonsocket, R. I. Oct. 29 


Noy, 5.Sewers, Brooklyn, N. Y¥.....000ccsoecsece 
Nov. 5.Bonds, Brooklyn, N. Y..... 
Nov. 5.Pipe sewers, Buflalos,, N2eY.ocsae eee. se. 
Nov. 5.Sewers, New York, N. Y............ 
Nov, 5.Asphalt paving, Buffalo; (N.Y... 
Nov. 5.Paving, etc., New rork, N. ¥ 
Noy. 5.Reformatory building work, Man 
Nov. 5.Steel bridge, Providence, R. l........... Oct. 2 
Advertised, Eng. News, Oct. 22 and 29, 
Nov. 5.Post office building, New London, Conn..Oct. 15 
Advertised, Eng. News, Oct. 15 and 2. 
Noy. 5.Lighthouse, Boston Harbor, Mass. ....... Oct. 8 
Nov. 5.Street railway franchise, Santa Rosa, Cal..Oct. 8 
Nov. 5. Hotel, theatre, etc., Washington, D. ©G...Oct. 1 
Nov. 6.Water bonds ($300,000), Cleveland, O...... Oct. 15 
Noy. 6.Plumbing, walls, etc., Providence, R.I...Oct. 29 
Noy. 6.Bridge planking, Clevelandy-Ou ly Te Oct. 29 
Noy. 6.Blectric lighting, Big Rapids, Mich....... Oct. 29 
Nov. 6.Ditch, ete., Fairhaven, Wash. Bet ity Nov. 5 
Nove Gasewer, Uikiah Call? =: sar See rk Nov. 5 
Nov. 6.School building, ete., St. Louis, Mo. ....Nov. 5 
Nov 7. Lighting, Pittsburg? Palen. ee eee a. Nov. 5 
Noy. 7.EHlectric light plant, East Palestine, O. ..Nov. 5 
Nov 7.Gasoline light’g (1,400 lamps), Providence. Nov. 5 
Nov. 7.Water mains (4 streets), Chicago ........ ov. 5 
Nov,, T) Bridge, St, Jossplm Mon so: cs eee... Nov. 5 
Nov. 7.Bonds ($8,000), Arverne-by-the-Sea, N. Y..Oct. 29 
Noy. 9.Hospital building, ete., Fort Leavenworth. Oct. 15 
Advertised, Eng. News, Oct. 15 to 29. 
Noy. 9.Lighthouse tower, New Bedford, Mass....Oct. 8 
Nov. 9.Electric plant for post office, New York. .Oct. 22 
Nov. 9.Bonds ($16,045,951), New York, N. Y.....Oct. 22 
Noy. 9.Reservoir at Morris Plains, N. J........... Oct. 29 
Nov. 9.County jail, Hanford, Cal...%........ -.-Oct. 29 
Nov. 9.Park work, New York, N. Y............. Oct. 29 
Noy. 9.Brick school building, Pittsburg, Tex. Nov. 5 
Noy. 9.Cast-iron sewer pipe, Baltimore, Md..... Nov. 5 
Noy. 9.Macadam paving, Boston, Mass. ...... Nov. 5 
Nov. 9.Trestle approach, Bay City, Mich. ...... Nov. 5 
Nov. §.Levee work, Port Allen, La. «........... Nov. 5 
Nov. 9.Grading, sidewalks, etc., Syracuse, N. Y..Nov. 5 
Noy. 9.Pipe sewers, Syracuse, N. Yo. ....eccccecs Noy. 
Nov. 9.Foot bridge, Syracuse, N. Y. ............ Nov. 5 
Nov. 9.Armory building, Ogdensburg, Pa....... Noy. 5 
Nov. 10.Improving jail, Hamilton, 0. ........... Nov. 5 
Noy. 10.Repairing bridge, Philadelphia, Pa. .,... Nov. 5 


Noy. 10.Electric light bonds, Cameron, Mo. ..... Nov. 5 
Noy. 10.Naval supplies, Washington, D. C....... Nov. 5 
Noy. 10.Brick paving, Cincinnati, O. 
Nov. 10.Water conduits, Niagara Falls, N. Y... 4 
Nov. 10.Dredging (85,000 cu. yds.), New York, N. Y.Oct. 2 


Nov. 10.Paving brick, Nashville, Tenn............ Oct. 29 
Advertised, Engineering News, Oct. 29. 

Now: LOSSridge.n MOGESEO; Al. ccs dne co cesta. coc Oct. 29 

Noy. 10.River and harbor bonds, Cleveland, O....Oct. 22 

Nov. 10.Water-works, Milford, Ill....... Wactaoce? Oct. 22 
Advertised, Eng. News, Oct. 22 to Novy. 5. 

Nov. 10. Residence, Stockton, Cal.............. ..Oct. 22 

Nov. 10.Tunnels, ete., for power, Los Angeles, Cal.Oct. 22 

Noy. 10.Canal improvements,, Albany, N. Y....... et. 22 
Advertised, Eng. News, Oct. 22 to Nov. 5. 

Nov. 10.Dams, etc., Rock Island, Ill............. Oct. 15 
Advertised, Eng. News, Oct. 15 to Nov. 5. 

Nov. 10.Dredging machinery, Portland, Ore....,. Oct. 15 


Advertised, Eng. News, Oct. 15 to Nov. 5. 

Nov. 11.Hospital building, Hoboken, N. J......... Oct. 22 

Nov. 11.Iron bridge, Knoxville, Ia........ 

Noy. 11.Steam supply pipes, Kings Park, N. Y...Nov. 5 
Advertised, Engineering News, Nov. 5: 

Nov. 11.Plumbing, etc., Kings Park, N. Y....... Noy. 5 
Advertised, Engineering News, Nov. 5. 

Noy. 11.Heating and ventilating,Kings Park,N.Y..Novy. 
Advertised, Engineering News, Nov. 5. 

Nov. 12. Brick paving, Cincinnati, 0.-......./..... Nov. 

Noy. 12.Levee- work, New Orleans, La. 


o 
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Noy. 18.Repair shops, city of Chicago........... Nov. > 
Nov. 13.Steam heating, Richmond, Ky........ . Oct. 22 


Advertised, Eng. News, Oct. 22 and 29. 
.13.Sewer bonds ($85,000), Cleveland, O. 
. 13.Cast-iron sewer, Madison, Wis.......... 

Advertised, Engineering News, Nov. 5. 


bt 


Noy. 13.Levee work, New Orleans, La. ........-- Nov. 5 
Noy. 14.Shore protection on Raritan Bay, N. J...Noy. 5 
Advertised, Engineering News, Novy. 5. < 
Noy. 14.Gun forgings, Washington, D. C......... Nov. a) 
Nov. 14. Office building (four stories), Joliet, Ill...Oct. a5 
Nov. 14.Macadam roads, Somerville, N. J........ Oct. 22 
Nov. 14.Pumping engines (6), Chicago, Ill....... Sept. 24 
Advertised, Eng. News, Sept. 24 to Oct. 22. 
Noy. 14.Grain elevators, etc. (2), Galveston, Tex..Sept. 24 
Noy. 14.Sewage pumping mach’y, Mexico, Mex....Aug. 27 
Noy. 14.Electric wiring, ete., Troy, N. Y........- Nov. 5 
Noy. 14.Electric light plant, Negaunee, Mich......Nov. 5 
Noy. 16.Iron and steel bridge, Albany, Ga. ....-- Nov. 5 
Nov. 16.Lead (75 tons), Holyoke, Mass........... Nov. 5 
Advertised, Eng. News, Noy. 5 and 12. E tS 
Noy. 16.Sewers, Washington, D. C........-.+.--- Nov. 5, 
Advertised, Eng. News, Nov. 5 and 12. Bt 
Nov. 16.Removing wreck, Norfolk, Va......-..+> Oct. 22 
Advertised, Eng. News, Oct. 22 and Nov. 5. 
Nov. 16.Light station, Portland, Ore........+.++-- Oct. 29 
Nov. 16.Dam and spillway, Ogden, Utah......... Oct. 29 
Advertised, Eng. News, Oct. 29 to Noy. 12. ; 
Noy. 16.Gun emplacements, Tybee Island, Ga..... Oct. 29 
Advertised, Eng. News, Oct. 29 to Noy. 12. E 
Nov. 16.Pipe (26,000 tons), Baltimore .........-. Nov. 5 
Advertised, Eng. News, Noy. 5 and 12. 2 
Nov. 16. Ditch work, Rose, Minn. ....... SOnOngnnc Nov. 5 
Novy. 16. Water bonds ($22,000), Coraopolis, Pa...Nov. 9 
Nov. 16. Water-works, Eatonton, Ga. oak eatNONGS BO. 


Advertised, Eng. News, Nov. 5 and 12. 


‘ 
Noy. 17.Heating and ventilating, Newburg, N. W.eOet: 29 
Nov. 17. Light station, Cleveland, O......cceseees Oct. 29 
Noy. 17.Naval supplies, Mare Island, Cal........ Oct. 29 
Nov. 17. Water bonds, St. Augustine, Fla.......- Oct. ae 
Noy. 17. Valves, ete. (66-in.), Brooklyn, N. Y..... Oct. 22 
Noy. 18.U. S. building work, St. Paul, Minn...... Oct, 22 
Advertised, Eng. News, Oct. 22 and 29. 
Nov. 18.Hospital building, Cherokee, 1a......-+.- Oct. a 
Nov. 18.School building bonds, Toledo, O........Oct. 29 
Noy. 18.Brick sewers (7,943 ft.), Middletown, O..Nov. 9 
Nov. 18.Pipe sewers (2,651 ft.), Middletown, O...Niov. - 
Nov. 19. Water-works, St. Augustine, Fla......... Oct. 22 
Advertised, Eng. News, Oct. 22 to Nov. 12. A 
Nov. 20.Bridge bonds ($20,000), Cleveland, O..... woe 29 
Nov. 20.Postoffice building, Saginaw, Mich....... Noy. 5 
Nov. 5 
5 
Noy. 20.Fire apparatus, Hazleton, Pa. .......+.+- Nov. a 
Noy. 21.Gun emplacements, Wilmington, N. C....Oct. 29 


Advertised, Eng. News, Oct. 29 to Nov. 19. 
. 23.Gun emplacements and wharf in Va...... 
Advertised, Eng. News, Oct. 22 to Nov. 12. 


Nov. 23.Fog signal boilers, San Francisco, ...... Nov 5 
Nov. 23.Gas franchise, Sacramento, Cal. ........ Nov. 5 
Noy. 24.Batteries at Key West, Fla. -Noy. 5 


Advertised, Eng. News, Noy. 5 to 19. 
.24.Naval supplies, Washington, D. C - 5 
. 24.Battery on Dutch Island, R. I............ sen0. 

Advertised, Eng. News, Nov. 5 to 19. 


Noy. 24.Brick paving (2 streets), Cincinnati, O...Nov. 5 
Noy. 24.County jail and residence, Atlanta, Ga.....Oct. 1 
Nov. 25.Electrie or gas lighting, Lancaster, Pa... .Oct. 22 
Nov. 25.Macadamizing (2 miles), Brooklyn, N. Y..Nov. 5 
Advertised, Eng. News, Nov. 5 to 19. Ne 
Nov. 27.Pier extensions, Milwaukee, Wis. ...... Nov. 5 
Advertised, Eng. News, Nov. 5 to 19. * 
Nov. 27.Battery at Hawkins’ Point, Md........... Nov. oD 
Noy. 28.Concrete battery, Sandy Hook, N. J...... Oct. 2¢ 
Advertised, Eng. News, Oct. 29 to Nov. 19. 5 
Noy. 28.Gun emplacements, New London, Conn.. .Oct. 29 


dvertised, Eng. News, Oct. 29 to Nov. 19. 
BSEeat : Nopivewe ss OCt wo 


Nov. 30.Breakwater extension, Buffalo, | 
Advertised, Eng. News, Oct. 15 to Nov. 5. 3 

Noy. 30.Buildings (32), Fort Hancock, N. J.......Nov. 5 
Advertised, Eng. News, Noy. 5 to 26. 

Noy. 30.Battery at Sullivan Island, S. C......... Nov. 5 
Advertised, Eng. News, Nov. 5 to 26. & 

Noy. 30.Artesian well on Sullivan Island, S. C...Nov. 9 
Advertised, Eng. News, Nov. 5 to 26. , 

Dec. 1.Franchise, gas and el. lights, Benicia, Cal. .Oct. 22 

Dec. 1.U. S. building work, St. Paul, Minn.....Nov. 5 
Advertised, Eng. News, Nov. 5 and 12. : 

Dec. 2.Dredging, Wilmongton, Del. ..........+. Nov. 5 

Dee. 9.Hospital building, Los Angeles, Cal...... Oct. 15 

Dec. 10.Hospital building, San Andreas, Cal. ....Nov 5 

Dec, 10.Stone breakwater in Delaware Bay, Del...Nov. 9 
Advertised, Eng. News, Nov. 5 to Dec. 3. 

Dec. 30.Steel rails (150,000 tons), Sydney, N.S.W..Aug. 6 
Advtsd, Eng. News, Sept. 3, Oct. 1, Nov. 5. 

Jan. 8&.Wooden bridge (220 ft.), Tillamook, Ore...Oct. 8 


RAILWAYS. 


East of Chicago. 


LAKE SUPERIOR & ISHPEMING.—The Marquette 
(Mich.) ‘‘Journal’ says that this company is removing a 
number of dwellings, preparatory to an extension of its 
tracks. About four miles of track are to be putin. It is 
expected to haye all work completed by the opening of 
navigation next spring. Work may begin inside of two 
weeks. Gen. Mgr., John M. Egan. 

MIDLAND.—The ‘Windsor, N. §., ‘‘Journal,’’ says that 
the prospects for the construction of this railway are 
brighter than they have been for a long time, and it is 
possible that active work may begin next spring. A meet- 
ing in the interests of this railway was recently held at 
Halifax. There were present Messrs. Strong and Reid, 
of Montreal, and S. H. Holmes, of Halifax, of the Mid- 
land Ry. Co., Hon. H. M. Goudge, Dr. Allan Haley, and 
Arthur Drysdale. The meeting was held for the purpose 
of making arrangements with the local government for 
building a line from Truro to Windsor. 

NORTHERN NEW YORK.—A press rumor says that it 
is proposed to extend the Northern New York R. R., from 
its southern terminus at Tupper Lake, 20 miles south to 
Long Lake, N. Y. The work on the extension will begin, 
it is hoped, before January. A connection will ultimately 
be made from Long Lake with the D. & H. at North 
Creek, Saratoga county. These extensions will open up 
all the lower part of the Adirondack Mountains. 

PEMIGEWASSET VALLEY.—It is stated that Charles 
H. Burns, of Bridgeport, Conn.; Hall & Grey and F. § 
Whitehouse, of Lincoln, N. H., have begun work on a 
railway through this valley, in New Hampshire, north 
from North Woodstock, on the Boston & Maine. The road 
is to be used at first to transport lumber and freight. 

PITTSBURG & BROWNSVILLE.—This company noted 
in our issue of last week proposes to build a line fifteen 
miles long. Pres., Geo. S. Davidson, Pittsburg, Pa.: 
Directors: Wm. K. Wilkins, Joseph F. Kuntz, Allegheny. 
Pa.; L. G. Hohl, Chas. W. Davidson, Pittsburg, Pa,: 
Florian G. Ross, Dunkirk; James R, Hlliott, Braddock’ 


QUEEN ANNE’S.—An arrangement is said to have been 
effected with the Pennsylvania R. R. in regard to the pro- 
posed crossing of the latter at Greenwood and Ellendale, 
Del. The Queen Anne’s Co. will now build the remaining 
25 miles of the railway to Lewis, Del. The contract will 
soon be awarded, and it is expected to have the whole line 
from Queenstown to Lewis ready for operation by April, 
1897. Pres., W. H. Bosley, Baltimore, Md. 

WHITE RIVER JUNCTION & ELY.—A press dispatch 
from Montpelier, Vt., states that Dr. W. Seward Webb 
is Said to be one of the financial backers of a new rail- 
Way line in the eastern part of the state, for which a 
charter will be asked of the Legislature now in session. 
The proposed line is from White River Junction, by way 
of the Pompanoosuc River Valley to Ely, and from there 
to Barre, by way of Chelsea. Along the line of the pro- 
posed railway are extensive and valuable copper mines, as 
well as extensive marble and granite quarries. These are 
now badly cramped for want of transportation facilities, 
and will be greatly enhanced in value by the completion 
of the road. The length of the proposed line of railway 
will be about 50 miles, and it will connect with the 
Boston & Maine and Central Vermont systems. 

WILKES BARRE & NORTHERN.—A. H. Holbrook, 
Wilkes Barre, Pa., writes us that the projected length is 
12 miles, touching Luzerne, Dallas and MHarvey’s 
Lake. The road is now completed from Luzerne to Dal- 
las, six miles, and will be in operation by Dec. 1. The 
remainder of the road is now under construction. Pres., 
John B. Reynolds, Wilkes Barre, Pa.; Ch. Engr., Thos. 
Wright, Luzerne, Pa, 


Southern. 


ATLANTA & ALABAMA.—A. R. Littlejohn, New Or- 
leans, La., is quoted as saying that this railway, noted in 
our issue of Oct. 8, as the Atlanta & Selma, is pro- 
jected from Atlanta, Ga., via Selma, Ala., to New Or- 
leans. R. M. Mitchell, of Atlanta, is president and gen- 
eral manager, and Eb, T. Williams, attorney. The line 
runs centrally between the Georgia Pacific and the At- 
larta & West Point and Western of Alabama railways as 
far as Selma, and thence in a direct line to New Orleans. 
Its cost is estimated at $20,000 per mile. The territory 
through which it passes has valuable timber lands, many 
valuable water powers and minerals, and is practically 
undeveloped. Between all points east of Atlanta and west 
of New Orleans a distance of 169 miles will be saved. 

CARRABELLE & APALACHICOLA.—It is stated that 
work was to have begun on this railway Oct. 22. It is 
projected between Apalachicola and Carrabelle, Fla. 

CHATTANOOGA SOUTHERN.—It is reported that the 
Chattanooga Southern may be extended from Gadsden, 
Ala., its present terminus, to Birmingham, a distance 
of about 55 miles. Gen. Mgr., M. F. Bonzano, Chatta- 
nooga, Tenn, 

GREENWOOD, ANDERSON & WESTERN.—W. B. 
Strang, Jr., & Co., of New York, who have the contract 
for building a 15-mile extension from Seivern to Bates- 
burg, S. C., have petiticned for the appointment of a 
receiver. They claim that they have not been paid for the 
work done and ask that the lease of the Carolina Mid- 
land to the Greenwood, Anderson & Western be included 
as part of the property of the latter line. The Greenwood, 
Anderson & Western has leased the Carolina Midland, ex-~ 
tending from Allendale to Seivern, S. C., 55 miles, and 
proposes to build from Seivern via Greenwood to Green- 
ville, S. C,, 115 miles. Twelve miles of this extension 
have been graded and six miles of track laid. 

JACKSONVILLE, TAMPA & KEY WHEST.—Judge 
James W. Locke, in the United States Court, has ordered 
a postponement of the sale of this railway until the first 
Monday in March, 1897. The sale was to have taken 
place Nov. 2, but the complainant, the Pennsylvania Co., 
for insurance on lines and granting annuities, petitioned 
for the change on account of the disordered condition of 
the money market. 

PARIS MOUNTAIN & GREENVILLE.—The Paris Moun- 
tain Land Co., of Greenville, S. C., has asked for a 
charter. The company is to be capitalized at $10,000, and 
besides dealing in real estate, proposes to build a rail- 
way from Greenville to Paris Mountain. This may be 
either a steam or electric road. The incorporators are W. 
J. Thackston, H. C, Markley, O. B. Cagle, W. T. Thacks- 
ton, J. F. Richardson, A. G. Furman, A. G. Gower, H. J. 
Haynesworth, Frank Hammond, of Greenville; S. M. 
Grist, Yorkville, and S. F. Trolobridge, of Piedmont. 

NORFOLK & WESTERN.—This company is said to be 
considering the extension of its line to Huntington, from 
Kenova, W. Va., by building a branch three miles long. 
Gen. Mgr., J. H. Sands, Roanoke, Va. 

ROANOKE & SOUTHERN.—This line is leased by the 
Norfolk & Western, extends from Winston, N. C., to 
Roanoke, Va., 102 miles, and will be sold under fore- 
closure Noy. 24. The upset price is to be $500,000, and 
it is probable that the Norfolk & Western will acquire 
the road. 

SEABOARD AIR LINE.—This company has decided to 
extend its line from Cheraw to Columbia, S. C., via 
Kirshaw and Camden. Work is expected to begin soon. 


SOUTH GEORGIA.—Chas. B. Dunn, Ch. Engr., Morven, 
Ga., writes us that rails are laid to Morven and pros- 
pects are favorable for completing the line at an early 
date. The line as finished, noted in our issue of Oct. 22, 
is six miles long. The projection is 22 miles long. Pres., 
J. W. Oglesby, Hartpine, Ga. 

TENNESSEE, GEORGIA & ATLANTIC.—The Augusta, 
Ga., “‘Chronicle,’’ says that some contracts for building 
this railway, noted in our issue of Oct. 22, have been 
let ene that preliminary arrangements are being rapidly 
made. 

VIRGINIAS.—A press dispatch from Huntington, W. 
Va., dated Oct. 30, says that Gen. Wm. G. Dacey, 1 
Broadway, New York city, who is president of the Vir- 
ginias Ry. Co., and for a year past has contemplated the 
construction of a road from Huntington, up Guyan River 
and on through the Virginias, where it will connect with a 
line leading to the seacoast, states that if McKinley is 
elected he will put 1,000 men at work on this new line 
of road inside of 60 days. 


Northwest. 


DES MOINES & KANSAS CITY.—A press dispatch says 
that the Des Moines & Kansas City will, on Noy. 1, have 
its narrow gage line completed to standard between 
Des Moines and Van Wert, Ia., a distance of 75 miles. 

MARSHFIELD & SOUTHEASTERN.—It is reported that 
the Marshfield & Southeastern R. R. will be extended 
from Marshfield, Wis., to Princeton, a distance of 90 
miles, early next spring. The completion will, by connect- 
ing ing with the Chicago & Nortwestern at Princeton, 
Wis., make the shortest line from Marshfield to Mii- 
waukee. It is also stated that extensive machine shops 
are to be built and maintained at Marshfield, and that 
the town will probably be made a division point. Gen. 
Mer., Chas. H. Grundy, Marshfield, Wis. 

TRACK ELEVATION AT CHICAGO.—Alderman O’Neill, 
chairman of the special track-elevation committee, has 


secured the passage of two ordinances, which will tend to 
push to completion track elevation at the stock yards. 
The first order directs the mayor and commissioner of 
public works to require the Metropolitan and Lake St. 
Elevated railway companies to eleyate the plane of their 
tracks at Rockwell St. to such a height as shall be 
necessary to enable the surface roads in Rockwell St. 
to elevate their tracks in accordance with the ordinance 
passed June 11, 1896. The second order instructs the 
mayor and the commissioner of public works to require 
the Lake Shore & Michigan Southern and the Chicago, 
Rock Island & Pacific railway companies to elevate their 
tracks between 37th and 47th Sts., in accordance with the 
ordinance passed July 9, : 


WISCONSIN CENTRAL.—A press dispatch from Neenah, 
Wis., says that this company will soon construct a 
solid roadbed at Neenah in place of nearly 1,500 ft. of 
trestle work. An average depth of 11 ft. of filling will be 
required to bring the roadbed up to the present ele- 
vated track and it is estimated that the improvement will 
require nearly 2,000 carloads of gravel. 


Southwest. 


ATCHISON, TOPEKA & SANTA FE.—This company is 
considering the building of an extension from Perry, 
Okla., to Stillwater, a distance of 25 miles. Work will 
probably be commenced next spring. 


GULF, COLORADO & SANTA FE.—It is stated that the 
business men of Richmond, Tex., are raising a bonus to 
extend this railway into Richmond. A spur about two 
miles in length will be needed. 


GULF & BRAZOS VALLEY.—A dispatch from Mineral 
Wells, Tex., quotes Pres, W. A. Squires as saying that 
all arrangements for the construction of this road from a 
connection with the Texas & Pacific Ry. to the Jack county 
line on the north, a distance of 25 miles, have been 
completed, and that work on the line has commenced. 
When the road reaches the Jack county line money will 
be obtained on its bonds, and after paying all liabilities 
there will be a surplus of fully $100,000 to be used in 
construction north to Henrietta and south to Velasco. 
Additional money will be received out of the company’s 
bonds as sections of ten miles are completed. Connection 
will be made at Henrietta with the St. Louis, Oklahoma 
& Texas Air Line Ry., which is building to that point 
from Sapulpa, in the Indian Territory, the southwestern 
terminus of the St. Louis & San Francisco Ry. With this 
connection this road would be the short line to St. Louis 
for a populous and productive portion of Texas. 

KANSAS CITY, PITTSBURG & GULF.—Robert Gillham, 
Ch. Engr., is quoted as saying that tracklaying is pro- 
gressing at the rate of nearly one mile per day. Between 
Beaumont, Tex., and the Sabine River, the line is graded. 
This section is 30 miles in length. Track will be laid 
from the Sabine River to Lake Charles Junction, a dis- 
tance of 20 miles, by Nov. 15. Between Horatio and 
Mena, Ark., a distance of 60 miles, 25 miles are graded, 
and tracklaying will begin in December. 

_LAREDO.—The business men of Laredo, Tex., are con- 
sidering the building of a railway from Laredo to the 
Minerva Coal Mines. C. Millard is surveying the route. 
T. T. Brewster is interested. 


NEW ORLEANS & SOUTHERN.—This railway which 
has been operated by the New Orleans & Western, has 
been sold, it is stated, to Patrick Campbell who is said to 
represent London capitalists. The purchase price was 
$51,500. The road is 66 miles long, standard gage, has six 
locomotives and 68 cars. Receiver, G. S. Taylor, New 
Orleans, La. 

TEXAS & PACIFIC,.—A report from New Orleans, La., 
says that this company has asked permission to build sey- 
eral terminal tracks and a viaduct inside the city limits. 
Gen. Mgr. L. S. Thorne, Dallas, Tex. 


Rocky Mountain and Pacific. 


ALAMEDA & SAN JOAQUIN.—Application has been 
made for a franchise to construct a railway from a point 
commencing at or near the coal mines of the San Fran- 
cisco & San Joaquin Coal Co., in Alameda county, to a 
point near the city of Stockton, Cal.; notice is given that 
bids will be received by the council for said franchise 
until Nov. 9. J. M. McCall, Cy. Clk. 

CHAMELA, GUADALAJARA & SAN LUIS POTOST.— 
Arrangements are said to have been completed for the 
construction of the first section of this railway in Mexico, 
The plans from Guadalajara to Chamela, the Pacific coast 
terminus, a distance of about 250 miles, have been ap- 
proved by the Mexican authorities. The plans from 
Guadalajara to San Luis Potosi, about 187 miles, are now 
being made, under the direction of Engineer Corona, of 
Guadalajara. It is expected to begin active work in De- 
cember at Guadalajara on the Mexican Central. 

RIO GRANDE WESTERN.—E. J. Yard, Ch. Ener. 
Lake City, Utah, writes us that the statement under poe 
head of this railway in our issue of Oct. 22, concerning the 
extension now building, is in error. The extension was 
given as 36 miles from Richfield to Belmont. It should 


have read 86 miles from Salina to B i 
tay alse elknap, via Richfield 


STREET AND ELECTRIC RAILWAYS. 


LEWISTON, ME.—The extension of the Lewi 
pemearimateesy anes R. ae to oe and Mechanic Palle cage 
eventually to connect wi the Norwa: } 
Electric Ry., is being considered. idea site sea 

MANCHESTER, N. H.—The Manchester St. R 

; . Ry. Co. has 
begun work upon the extensions no i 
eee a ted in our issue of 

BRIDGEWATER, MASS.—Meetings of citizens h ie 
cently been held to promote the building of an slectea 
railway from Brocton to Bridgewater, noted in our issue 
of Oct. 22. it is proposed to capitalize the company to be 
formed at $10,000 per mile. I. N. Nutter, J. H. Strong 
R. W. Nutter and J. S. Allen are interested. : : 

GARDNER, MASS.—The ‘“‘News”’ states that two com- 
panies are trying to secure a franchise to build an elec- 
tric railway from Gardner to Fitchbure. F. §. Coolidge 
E. F. Blodgett, D. C. Miles, and J. A. Stiles are interested. 

SPRINGFIELD, MASS.—The selectmen of W ing- 
field have granted a franchise to the Springieie Aeiees 
: per ey M Co.; Ge company is to pay $125,000 
o assist in building a bridge between Spr a 
West Springfield. cepiscbagce 

WALPOLE, MASS.—The franchise granted by th iS 
lectmen about a year ago to the Norfolk Central St. Ry 
Co., has lapsed because of the failure of the company to 
get its road into operation before Oct. 1, as per agree- 
ment, and there is some question whether it will be re- 
granted. 

WICKFORD, MASS.—It is stated that the route for the 
new Seaview Ry. is being cleared and that grading is to 
begin at once. It is now stated that the proposed new 
road will start from the Wickford depot, on the Newport 
& Wickford Ry., thence run south to the village of Ham- 
ilton, and then practically follow the shore line to Nar- 
ragansett Pier. The new road will open up a territory 
along the shore which is adapted to the building of sum- 
mer residences. 
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ROCKVILLE, CONN.—The town council has reported 
favorably upon the application of the Rockville & Elling- 
ton St. Ry. Co. to lay tracks. The railway company is to 
pay to the city $1,000 a year and cars must be running by 
June, 1897. 

WILLIMANTIC, CONN.—Persons representing a syn- 
dicate of capitalists are said to have been negotiating for 
the franchise of the Willimantic St. Ry. Co. The char- 
ter covers the principal highways and streets extending 
from the northerly end of the village of South Coventry 
through and about this city, Windham Center, South 
Windham and Franklin to Baltic. It is understood that 
negotiations are completed. 


ONEONTA, N. Y.—The Oneonta St. R. R. Co., it is re- 
ported, will build a power-house and station on Mechanic 
St., at the foot of Chestnut St. 


PATCHOGUE, N. Y.—The board of trustees will take 
action Noy. 11 upon the application of the Patchogue & 
Port Jefferson Traction Co. to build and operate a trolley 
road in Patchogue. 


QUEENS, N. Y.—There is a probability that the Long 
Island Electric R. R. Co. will early in January have cars 
running from Queens to Brooklyn. The grading of the 
road is completed almost to Queens, and the rails have 
been laid as far as Hollis. The work of laying the tracks, 
keeps in advance of the macadamizing. The stone has 
been laid as far as the village line of Jamaica. The 
tracks, so far as laid, are complete, with the exception of 
pavement that will be laid between the rails. The work 
is progressing favorably. 


CAMDEN, N. J.—A large force of men is reported to 
be at work along the River road in Stockton extending the 
line of the Camden & Suburban Ry. Co., from State St. 
to Cooper Ave. 

ASHLAND, PA.—It is reported that an electric railway 
may be built to connect Centralia and Ashland. 


BRADFORD, PA.—A trolley line is to be built from this 
place to Lewis Run in the near future. 


BRISTOL, PA.—The Doylestown, Pa., ‘‘Intelligencer’’ 
says that the extension of the Newtown & Bristol Electric 
Ry. up the Newportville road to Fallsington and Morris- 
ville will doubtless be under construction next spring. 
Joseph L. Lovett and M. V. Lynn, of Emilie, have secured 
right of way from property owners on the route almost 
without exception to Morrisville borough line. 


DOYLESTOWN, PA.—The East Penn. Traction Co. pro- 
poses to build an electric railway to connect Doylestown, 
Centreville, Newtown, New Hope, Morrisville, and Bris- 
tol. The canital stock of the company is $350,000. A 
large number of names is published, of subscribers to the 
stock, among which are: Chas. F. Burger, Brooklyn, N. 
Y., Prest.; Robt. E. Pleive, Geo. H. Kelwig, New York 
city; Walter Brown, Samuel S. Harper, Jas. M. Rooney, 
Philadelphia; Malcomb A, Buckman, Newtown; James T, 
Fish, Fallsington. 

PITTSBURG, PA.—Work on the Brownsville extension 
of the Pittsburg & Birmingham traction line is being 
pushed forward rapidly. Pres. Harry Moore is quoted as 
saying that a new route will circle the hill top, as now, 
taking in the principal points of Beltzhoover, Knoxville 
and Allentown, and when business justifies it, the com- 
pany proposes to extend the line into Baldwin township. 
—tThe Consolidated Traction Co. was to have begun on 
Oct. 26 to tear up its iracks on Penn Ave., from 34th to 
East Liberty St. It is expected that the work will take 
six weeks, 

PITTSBURG, PA.—The Millvale & Etna St. Ry. Co. has 
been granted permission by the Millvale authorities to 
double track its line through that borough and for an 
extension to Bauerstown. 


STEELTON, PA.—Consent has been given to the Citi- 
zen’s Passenger Ry. Co. to make several extensions and 
rebuild portions of the road. 

WILLOW GROVE, PA.—A trolley line will, it is said, 
be put in operation from Willow Grove, Pa., to Trenton, 
N. J. The company will be known as the East Penn 
Traction Co. A. D. Cadwallader, of Yardley, Pa., is 
president, and David Hanley Stone, of this city, secretary. 
Surveys have been made, and if possible the company 
will endeavor to have cars running before Jan. 1, 1897. 


WILKESBARRE, PA.—Surveys are stated to have been 
made for a new trolley road from this city to Hazleton 
and the scheme of building the road and connecting the 
various electric systems from Carbondale to Hazleton 
promises to be realized. The new line will be about 24 
miles between this city and Hazleton, and as the dis- 
tance by steam roads is 49 miles, the trolley can readily 
compete with the existing roads for time, and at a much 
lower price. The Wyoming Valley and the Lehigh Trac- 
tion companies are said to be interested. 

WASHINGTON, D. C.—L. H. Hyer, Ch. Engr., 1216 F 

., N. W., writes us that the projected length of the 
Washington, Annapolis & Chesapeake Electric It. R. is 27 
nules, from Washington via Columbia Park, Mitchell- 
ville, Davidsonville, Hills Point, Bay Ridge, to Annapo- 
lis. Most of the right of way is secured; the survey is 
finished end estimates will soon be furnished to the di- 
rectors. 

CHARLESTON, S. C.—Chas. H. Deane and others, noted 
last week, propose to build at once an electric railway 
system in this city. The name of the company is the 
Charleston Electric Ry. Co. Capital stock not less than 
$300,000, nor more than $1,000,000. Application has been 
made to the city council for a franchise. The length 
will be 20 to 25 miles, and with equipment will cost more 
than $200,000, it is estimated. The company gives bonds 
to begin the work of construction within ten days after 
permit is granted. Address P. H. Gadsen. 

GREENVILLE, S. C.—The secretary of state has is- 
sued a commission to the Paris Mountain Land Co. It 
proposes to build a railway through Greenville to Paris 
Mcuntain, to be operated by steam, horse or electric 
power. The capital stock is $10,000. The incorporators 
are §. F. Trowbridge, of Piedmont; Sam M. Grist, of 
Yorkville; W. J. and W. F. Thackston, H. C. Markley, O. 
B. Cagle, J. F. Richardson, A. G. Furman, A. G. Gower, 
H. J. Haynsworth and Frank Hammond, all of Green- 
ville. 

AUGUSTA, GA.—It is reported that a company is con- 
sidering the building of an electric line from Augusta to 
Aiken, S. C., to pass through Langley, Graniteville and 
Bath. The road will be about 18 miles long. 

NEW ORLEANS, LA.—The New Orleans & Western Co., 
it is stated, has determined to use trolley motors, in addi- 
tion to the compressed air, for hauling freight cars in its 
yards at Port Chalmette. Six motors will he placed in 
service. Ch. Engr., W. W. Tomlinson. 

COLUMBUS, O.—In addition to the $20,000 of the re- 
ceiver’s certificates recently authorized for running ex- 
perses, Receiver George H. Worthington has applied to 
the Court for permission to issue $200,000 in certificates 
to pay for building extensions of the Columbus Central 
St. Ry. 

CLEVELAND, O.—The Cleveland & Southern Electric 
Ry. Co. kas been incorporated by H. C. Mason, F. L. 
Taft, Alfred P. Biddle, A. M. Austin and C. H, Olds. 


The road will be for passenger, freight and mail service, 
and the route is designed for an entirely new field, pass- 
ing through Cuyahoga, Medina, Summit and Stark coun- 
ties. The termini will be Cleveland and Massilon. 

DAYTON, O.—The Dayton & Miamisburg Traction Co. 
is said to be considering some extensions, one of which is 
to Hamiltcn. 

HAMILTON, O.—The Cincinnati & Miami Valley Trac- 
tion Co. has been incorporated with headquarters at 
Hamilton, to build and operate an electric railway from 
the scuthern border of Butler county, through Hamilton, 
Middletown, Trenton, Franklin, on across Butler county, 
the Edge of Warren ard to the northern edge of Mont- 
gomery county. The capital stock is $100,000 divided into 
1,000 shares of $100 each. The incorporators are Dennis 
Dwyer, William HE. Mays, Albert Emanuel, John I, Tracy 
and Albert J. Dwyer. 

IRONTON, 0.—Henry Cook, contractor, is pushing the 
work of installing a new electric railway. 


LIMA, O.—Receiver J. N. Hutchison has so!d the Lima 
St. Ry. plant and franchise to E. W. Moore, of Cleveland, 
for $50,250. It is understood that the purchaser, B. W. 
Moore, represents the bondholders. The company intends 
to begin work of repairing and rebuilding the line at ouce. 
In addition, several miles of new track will be con- 
structed, connecting different points, but just what addi- 
tions will be made has not been fully determined. 

AURORA, ILL.—The new electric car line between Au- 
rora and Batavia, has been completed. The road is eight 
miles in length, substantially built throughout. 


JOLIET, ILL.—The street railway company is said to be 
considering an extension from Lockport to Lemont. 

MILWAUKEE, WIS.—Excavations for the Milwaukee & 
Waukesha Electric Ry. were begun Oct 22 at 1st and 
Lincoln Aves. While the operations are now on a small 
scale, it is said a large force is soon to be put to work. 


ST. PAUL, MINN.—Local papers state that citizens are 
considering the building of a belt line street railway. 
Among those interested are: M. D. Munn, R. A. Kirk and 
J. W. Bishop. ‘ 

BURLINGTON, IA.—Articles of incorporation of the 
Burlington Ry. & Light Co. have been filed by J. J. Ran- 
son, G. H. Higbee, E. C. Walsh, A. E. Walsh and C. H. 
Walsh. The capital stock is $1,250,000. The object of the 
incorporation is the ownership and operation of steam and 
street railways, gas and electric light plants, power and 
steam heating plants, etc. 


MASON CITY, IA.—A press report states that the con- 
tract for grading for the Mason City Electric Ry. line has 
been let to Cullin & Co., of Cedar Rapids; 8% miles are 
to be put in and the line is to be completed in 60 days. 

SIOUX CITY, IA.—A. F. Call, Vice-Pres. Sioux City 
Traction Co., is quoted as saying that it had been decided 
to make an important extension of the company’s West 
7th St. line. The extension will be built from the end 
of the line for four blocks up Ross St. 

ST. LOUIS, MO.—The St. Louis, Fenton & Southwestern 
Ry. Co., which has been granted a franchise to build an 
electric railway through St. Louis county, over a private 
right of way, from Carondelet to Big River, in Jefferson 
county, has petitioned the county for the privilege of 
changing its route and laying T-rails on road crossings. 
Jt alsu asks to be allowed to use electric automatic signal 
bells at all crossings. John Scullin is asked to extend his 
street railway 114 miles, by citizens. 

FAYETTEVILLE, ARK.—Local newspapers state that 
the first step towards preparing for the construction of the 
street railway has been taken and the work will be con- 
tinued until fully accomplished. 

LOS ANGELES, CAL.—The Mateo St. & Santa Fe Ave. 
St. Ry. Co. is asking that a franchise be advertised for 
ane for the construction and operation of a street car 
ine. 

SANTA MONICA, CAL.—The ‘‘Outlook,’’ states that all 
deeds have been signed for right of way for the road to 
Calabasas district. Supervisor Hay says the cost of con- 
structing the road will be in the neighborhood of $2,500. 

SAN DIEGO, CAL.—The San Diego Electric Ry. Co. 
bas been granted additional franchises for the extension 
of its road, and before the winter season is over several 
more miles of trackage will be added to this system. 


VENTURA, CAL.—Application has been made to the 
board of supervisors asking that a franchise be granted 
to E. §. Thatcher, trustee, to construct and operate a 
steam or electric railroad in Ventura county, from San 
Buenaventura to the foot of the grade of the Upper Ojai 
Valley. The board will receive bids for said franchise 
until Noy. 23. A. S. Kenagy, Cy. Clk. 

GUADALAJARA, MEX.—The street car company will 
shortly change the traction of its lines to either electricity 
or compressed air. Mr. Blake, the engineer, is engaged 
in investigating the subject and upon rendering his report 
work will be commenced. 

MONTREAL, QUE.—The ‘‘Gazette’’ says that the Mon- 
treal St. Ry. Co. is pushing the construction of its Guy 
St. and Cote des Neiges line. The laying of the rails has 
commenced on the Point St. Charles end of the route, one 
track having already been built on Shearer, between 
Centre and William Sts. 

DANVILLE, QUE.—It is stated that the Asbestos & 
Danville Rv. Co. will apply to the legislature for power 
to- build and run an electric railway from Danyille to 
Asbestos, Richmond county. 


ELECTRIC LIGHT AND POWER, 


PITTSFIELD, MASS.—The Pittsfield Electric Light Co., 
it is reported, will probably soon add new machinery to 
its plant, to cost about $5,000, as it is proposed to sup- 
ply Dalton, Mass., with light. The company is consid- 
ering the plan of utilizing water power. 

WAKEFIELD, N. Y.—It is reported that the Eastches- 
ter Electric Light Co. has been refused permission to 
supply this place with light. 

BROOKLYN, N. Y.—E. O. Matthews, chief of bureau of 
yards and docks, Washington, D. C., in his report, re- 
cently submitted, recommends an additional dynamo and 
engine for the light plant at the Brooklyn navy yard, at 
a cost of about $12,000. 

BUFFALO, N. Y.—The council has voted to ask for bids 
for lighting the city with either gas or electricity. Coun- 
cilmen Ash, Adam, Jipp or Klink can be addressed. 

COXSACKIE, N. Y.—It is reported that a company is 
being organized to build an electric light plant in this 
town. 

CORNING, N. Y.—The Corning Heat, Light & Power 
Co. has petitioned the council for a franchise for an elec- 
tric light plant. A. D. Welsh, Engr., and Hosea A. 
Clark, Corning, are interested. 

GENEVA, N. Y.—Bids are asked until Nov. 12 for elec- 
trie lighting for five years, beginning May 7, 1897. About 
100 are lights will at least be wanted, §, D, Willard, Chn. 
Com, 


HAMBURG, N. Y.—It is reported that the contract with 
the Hamburg Electric Light Co. expired Oct. 1, and the 
village board has completed arrangements by which the 
company is to furnish 2,000 c. p. lights for five years at 
$62.50 a lamp a year. This is somewhat lower than the 
former price. 

MORRISVILLE, N. Y.—Press reports state that the 
Morrisville Electric Light Co.’s plant at Eagleville was 
destroyed by fire Oct. 26, causing a reported loss of 
about $4,000. 

RICHMOND (S. I.), N. Y.—The Richmond County Elec- 
tric Co., Pres., Erastus Wiman, and the Midland 
Electric Light, Heat & Power Co., in which Albert Rey- 
naud is interested, have applied for franchises. 

RICHMOND HILL (L. IL), N. Y.—At the meeting of 
the trustess Oct. 26, a proposition for lighting the village 
was received from the Jamaica Electric Light Co. The 
offer is to furnish arc lights of 1200 c. p. at $100 a light a 
year. The company will be ready to turn on the lights 
by Dec. 1. Incandescent lights will also be furnished 
to private houses. The company has just renewed its 
contract with Jamaica and is building a large plant be- 
tween Richmond Hill and Jamaica, as noted in our issue 
of last week. 


TROY, N. Y.—Bids are asked until Nov. 14 for electric 
light wiring, tubing, etc., for the new county court-house. 
Archs., M. F. Cummings & Son, 10 Times Bldg., Troy; 
ae P. Harder, Secy., Court House Comrs.; J. H. Peck, 

n. 

RIDGEWOOD, N. J.—The Ridgewood Electric Light 
Co. has again been awarded the contract for lighting 
the village streets, its bid being the same as last year, 
$70 per are light. Next year more lamps will be needed. 
The capacity of the present plant is 85 are lights, and the 
contract calls for 40. 


RIVERTON, N. J.—It is stated that after endeavoring 
for several years to gain admission into the borough of 
Riverton, the Beverly Electric Light Co., of Beverly, N.J., 
has succeeded in obtaining the sanction of council to run 
poles and wires through the town. The extension of the 
system from Beverly will require an enlargement of the 
plant to three times its present capacity, and probably 
its removal to Riverside. 

PITTSBURG, PA.—Bids are asked until Nov. 7 for light- 
ing the South Side Market House. E. M. Bigelow, Dir. 
Pub. Wks. 

ROCHESTER, PA.—It is reported that the ‘Rochester 
Electric Light Co. is about to double the capacity of its 
plant, by erecting an addition and putting in a new 150- 
HP. engine and two new boilers. 

WELDON. N. C.—The Roanoke Navigation & Water 
Power Co. is reported to have been granted a franchise 
for an electric light plant in this place. 

COLUMBIA, S. C.—An electric light plant, it is stated, 
will be added to the equipment of the new Granby Cotton 
Mfg. Co.’s mill at this place, which will begin operations 
Nov. 15. Other new mills noted under Manufacturing 
Plants will include electric plants in their equipment. 

CUTHBERT, GA.—We are informed that the General 
Electric Co., 44 Broad St., New York, has been awarded 
the contract for a complete electric light plant, as adver- 
tised in Engineering News, at $6,192. Robt. L. Moye, 
Mayor. 

COAL CREEK, TENN.—R. M. Edward & Co. are report- 
ed as contemplating the erection of a 15-are and 200-in- 
ecandescent light plant. 

ATTICA, O.—It is stated that the question of construct- 
ing an electric light plant is being considered by the 
citizens. 

BLANCHESTER, O.—The council on Oct. 20 awarded 
to the Fort Wayne Electrical Corporation, Fort Wayne. 
Ind., the contract for the machinery for the proposed 
plant at $6,300; the contract for the power house was 
awarded to Brooks Bros., of Jackson, Mich., at $3,100, 
and the contract for the engine was awarded to I. & E. 
Greenwald, Cincinnati, O., at $2,600: Engr., G, L. MceKib- 
ben, Van Wert, O.; Owen Brown, Village Clk. 

BLUFFTON, O.—The construction of an electric light 
plant is reported as being considered. 

BRYAN, O.—Frank B. Rae, Elec. Engr., 910 Fort Dear- 
born Bldg., Chicago, writes us that the following bids 
were received for an electric light plant, delivered and 
erected: 

One 125-HP. and one 60-HP. direct-connecied engine; 
ene 200-HP. heater; two separators; erection and pipe 
work: 

McIntosh & Seymore, Auburn, N. Y. engines only.$2,450 
Fischer Foundry & Machine Co., Pittsburg ‘ 2,562 
Ball Engine Co., Erie, Pa., complete.......+.....- é 
Russell & Co.,! 4-valve Russell engine....... 3 

CR eI a eioeciao ct ais laine 1eeivsiviale Maso oe wa ress 
MeHwen_ Eng. Co.,® complete... . ccs cccewecscsccce 

Two 60-light arc dynamos; 100 arc lamps; one 75 K-W. 
alternating dynamo and switchboard; 31 transformers, 
capacity 1,000 lights; meters for 1,000 lights; switch- 
board, etc.: } 

Fort Wayne Electric Corporation, Fort Wayne, Ind.°$8,165 
Western Electric Co., Chicago.......+.csssesveses 8,218 
General Electric Co., Cincinnati office............ 8,518 

Pole line construction, circuits for 638 street and 40 
commercial arc lights; primary circuits for 1,000 incan- 
descent lights; erection of converters; arc lamp suspen- 
sion, etc.: 


Craighead Engineering Co., Cincinnati, O........ $6,450 
Chase Construction Co., Detroit, Mich............ 4,960 
Bissell, Dodge & Erner Co., Toledo............. . 74,929 
Adams, Green & Co., Morrison, Ill.........+.+50. 5,985 
Fort Wayne Electric Cor., Fort Wayne, Ind...... 6,153 


1By Arbuckle-Ryan Co., Toledo; “awarded contracts; *by 
Bissell, Dodge & Erner Co., Toledo. 

EAST PALESTINE, O.—Bids are asked until Nov. 7 for 
furnishing and constructing a complete electric light 
plant. J. H. Logan, Mayor; John Archibald, Clk. 

LAKEWOOD, O.—Bids are asked until Nov. 20 for con- 
structing an electric light plant at this place, accord- 
ing to reports. Wm. F. Closse, Clk. 

LONDON, O.—It is stated that this place has sold $2,000 
of 6% electric light bonds. : 

FENNVILLE, MICH.—Ira Hutchins has been granted 
a 15-year franchise for an electric light plant in this 
place, according to reports. 

MARQUETTE, MICH.—The electric light and power 
commission has recommended to the council the construc- 
tion of a new dam at the upper falls, steel or iron head 
gates, the purchase of transformers, etc., for an electric 
water-power plant estimated to cost about $52,¥00. J. R. 
Van Evera, Alfred Kidder and Sampson Bier compose the 
commission. 

NEGAUNEE, MICH.—Bids are asked until Nov. 14 for 
constructing an electric light plant. F. B. Rae, Engr., 
134 Monroe St., Chicago, I1l.; Mapor Kirkwood can be ad- 
dressed, 
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LEBANON, PA.—John B. Miles, C. E., Philadelphia, — 


has prepared plans for a new iron roundhoxse for the — 
R. T. Spotten, Master — 


CHICAGO, ILL.—It is reported that the Hyde Park 
Electric Light & Power Co. will meet Noy. 22 to author- 
ize the issue of $200,000 in 6% bonds, half of which will 
be used for extending the plant and the remainder for a 
new mortgage. 

LODI, WIS.—Thos. Hackel is reported to have been 
granted a ten-year franchise for an electric light plant in 
this city. 

SOUTH MILWAUKEE, WIS.—Bids were asked until 
Nov. 4 for constructing an electric light plant, accord- 
ing to reports. T. McGovroy, Village Clk. 

FALLS CITY, NEB.—It is reported that at an election 
held Oct. 6 it was voted to issue bonds for extending the 
electric light plant. ; 

GUTHRIE, OKLA.—The council is stated as considering 
the question of constructing an electric light plant and 
water-works. < a 55 

RON, MO.—Bids are asked until Nov. for the 
‘Renate of $12,000 of electric light bonds. Bids for 
the construction of the plant will be asked for soon after 
the bonds have been sold. Consult. Engr., A. L. McRae, 
306 Oriel Bldg., St. Louis, Mo. 

WORTH, TEX.—Press reports state that M. R. 
dimitri to purchase the electric light and power 
plants in this city for a syndicate of capitalists of Glas- 
gow, Scotland. It is proposed to enlarge them an3 make 
a number of improvements. 

AZUSA, CAL.—Bids are asked until Noy. 10 for con- 
structing the power works on the San Gabriel River, as 
noted in our issue of Oct. 22. The specifications call for 
bids on 13 sections of work, seven are tunnels and the 
others wooden pipe, steel siphons, cement work, gate 
house and tunnel linings. There will be 28 tunnels, ag- 
gregating 17,100 ft. in length and of diameter sufficient 
to carry the entire summer flow cf the river, about 5,000 
ins.; 8,600 ft. of wooden pipe. The water wheels and dy- 
namos will be located near the H. C. Robert’s homestead 
or at the mouth of the canyon. The entire length of tun- 
nels and ditches where wocden pipe is not used will be 
lined on the bottom and sides with concrete cement. 
There is an option in the bidding of 10,900 ft. of conduit 
in case no wooden pipe is used. Engr., HB. C. Balch, 28 
Baker Block, Los Angeles, Cal. 

MODESTO, CAL.—The committee has submitted a re- 
port on the proposed electric light plant to cost about $16,- 
000. It is probable that nothing will be done for the 
present. The plant proposed will have 30 are and 750 
incandescent lights. Messrs. Hewel, Harter and Hatton 
compose the committee. 

NOGALES, ARIZ.—It is reported that Howell Hinds and 
associates have recently been granted concessions for 
lighting Hermosillo and Guaymas by electricity, and 
that within the next year extensive plants will be erected 
in both cities. 

NEW COMPANIES.—Burlington Ry. & Light Co., Bur- 
lington, Ia.; $1,250,000; J. J. Ransom, G. H. Higby, E. 
C. Walsh, A. E. Alsh, C. H. Walsh. The object of the in- 
corporation is the ownership and operation of steam and 
street railways, gas and electric light plants, power and 
steam heating plants, etc. The incorporation is to run 20 

ears. 

T Gi eator New York Electric Light & Power Co., New 
York, N. Y.; $50,000; Jacob Fleischhauer, Allan Lexow, 
Chas. K. Lexow. 

Laguna Water & Power Co., San Diego, Cal.; $3,000,000, 
with $400,000 paid in; J. W. Thompson, Edwin Parker, 
Chas. D. Long, E. E. Shaffer and H. C. Gordon, all of 
San Diego. : ¥ 

Orient Electrical Co., Youngstown, 0.; $25,000; Lucius 
E. Cochran, Geo. M. McKelvey, Wick C. Cans, Mason 
Evans, A. B. Mannix. 

Brinkley Electric Light & Power Co., Brinkley, Ark.; 
$15,000; J. J. Ferrell, M. A. Ferrell, F. E. Sapp. 

Aberdeen Gas & Electric Light Co., Aberdeen, S. Dak.; 
$75,000; Fred A. Bartholemew, John S. Bartholemew, 
Geo. B. Clifford, William Summers, Geo. W. Jenkins. 


BRIDGES. 


HARTFORD, CONN.—The council has authorized the 
mayor to call a meeting of citizens to consider the ques- 
tion of appropriating money for building a 70-ft. masonry 
bridge over the Park River at a cost of $25,000, as pe- 
titioned for by the Pope Mfg. Co. 

SYRACUSE, N. Y.—Bids are asked until Nov. 9 for 
constructing a foot bridge over the Erie Canal at West 
Genesee St. M. Z. Haven, Cy. Clk. 

ARLINGTON, N. J.—The Erie R. R. Co. has awarded 
the contract for a new double-track steel girder bridge 
over the Passaic River between West Arlington and 
North Newark to the New Jersey Steel & Iron Co., of 
Trenton, N. J. , The structure will have a 147 ft. draw 
and four spans of 95%4 ft. each in length. 

BRADDOCK, PA.—Press reports state that the plans 
of the new bridge, which it is proposed to erect across 
the Monongahela River at Braddock, were received at 
the office of the United States engineer in Pittsburg Oct. 
20. Secretary of War Lamont has approved of the altera- 
tions made in the plans, and the company is now at lib- 
erty to begin the work. The bridge is to be erected by 
the Union R. R. Co. at the foot of 13th st., Braddock, 
and will be a double structure. The driveway will be 
above the railway tracks, and the whole bridge is to be 
built of steel trusswork. The channel spans are 361 ft. 
long, and the bridge will be 56.66 ft. above low water 
mark. 


PHILADELPHIA, PA.—Bids are asked until Nov. 10 


for repairing bridges, etc. T. M. Thompson, Dir. Pub. 
Wks. 
PITTSBURG, PA.—It is stated that Charles Jutte, 


Pittsburg, has sold the bridge charter over which the 
Braddock & Homestead Ry. will pass. The steel bridge 
will be built in West Braddock, and will cross the river 
at that point. 


PITTSBURG, PA.—A resolution has been introduced 
into councils authorizing the department of public works 
to have plans prepared for re-building the bridges carry- 
ing Penn, Shady and Highland Aves., over the Pennsyl- 
vania R. R., at an estimated cost of $35,000. The Con- 
solidated Traction Co. will use the bridges and proposes 
to pay two-thirds the expense. 

WASHINGTON, D. C.—The district commissioners and 
the board of trade have decided in favor of a single via- 
duct at Kendall Green for the Baltimore & Ohio R. R. Co. 

ALBANY, GA.—Bids are asked until Nov. 16 for con- 
structing a double-track iron and steel bridge over Flint 
River, acccrding to reports. The structure will have two 
spans of 140 ft. each. W. O. Watson, Comr. Bd. Roads. 

BAY CITY, MICH.—Bids are asked until Nov. 9 for con- 
structing a trestle approach to the 23d St. bridge. J. H. 
Bloomshield, Clk. Bridge Comrs. 

KANSAS CITY, MO.—It is stated that the officials of the 
Missouri, Kansas & Texas system have decided to remove 
the wooden bridges along the road and place Howe truss 
steel bridges in their stead. The number of bridges be- 
tween Texas Junction and Franklin Junction is 37. J. W. 


ENGINEERING NEWS. 


Petheram, Ch. Engr., Dallas, Tex.——The park board has 
decided to construct a stone and steel bridge over Ander- 
son Ave., at Independence Boulevard. Engr., Robt. Gill- 
ham, 

ST. LOUIS, MO.—The members of the North St. Louis 
Improvement Association have appointed Wm. Burden, 
J. K. Cummings and A. H. St. Clair a committee to so- 
licit subscriptions for the formation of a new company to 
construct a third bridge over the Mississippi River at 
this city. Congressman Chas. F. Joy, of St. Louis, is 
reported as to support the matter in Congress. 

ST. JOSEPH, MO.—Bids are asked until Nov. 7 for con- 
structing a bridge in Bloomington township, according 
to reports. W. B. Hazen, County Surv., St. Joseph. 

HOUSTON, TEX.—The city engineer has been author- 
ized to prepare plans for a bridge over White Oak near 
Beauchamp Springs, to cost $6,384. 


LOS ANGELES, CAL.—Bids are asked until Noy. 5 for 


constructing a 4-span pile bridge over the San Gabriel 
River on the Whittier Road. Address the county clerk. 
It is reported that the Southern California Ry. Co. is 
preparing to build a steel’ girder truss bridge across the 
Los Angeles River on the line to San Diego. This bridge 
will have two spans of 149 ft. each, and the grade line 
will be higher than the present trestle used at that point. 
A similar bridge is to be built at Rivera. That structure 
will have two spans of 100 ft. each. Gen. Mgr. K. H. 
Wade, Los Angeles; Ch. Engr., F. T. Perris, San Ber- 
nardino, Cal. The council received bids as follows for 
constructing a bridge over the Los Angeles River on the 
Los Felis Road. Ledbetter & Mercereau 130-ft. span and 
160 ft. of pile trestle, $7,383; D. P. N. Little, $3,347 to 
$4,433; Gillard & Smith, $6,500, and Sawyer & Arthur, 
$4,225 to $5,337. 

MADDINGTON FALLS, QUE.—The Dominion Bridge 
Co., Ltd., of Montreal, has been awarded the contract for 
building a new steel bridge at this place for the Drum- 
mond County Ry. Co. at a cost of about $26,000. Gen. 
Mgr. W. Mitchell, Drummondville, Que. 

VANCOUVER, B. C.—It is reported that the council 
has voted to direct the engineer to prepare plans for a 
new bridge at Point Ellice. The structure will have 
three 217-ft. spans, and is estimated to cost about $150,- 
000. T. H. Tracy, Cy. Engr. 


CHARLOTTETOWN, P. E. I.—l. L. Beer, James Pa- 
ton, H. C. McDonald, T. A. McLean and L. E. Prowse 
have been appointed a committee to consider the ques- 
tion of erecting an iron bridge over the Hillsboro River. 


BUILDINGS 


BOSTON, MASS.—Bids are asked until Nov. 13 for con- 
structing two brick school buildings; bonds of $30,000 
and $20,000 are required. Archs., T. M. Clark, 22 Con- 
gress St., and James Mulcahy, 48 Milk St., Boston; Ed- 
ward H. Dunn, Chn. Com. 

BROOKLYN, N. Y.—The Masons of this city are con- 
sidering the question of constructing a Masonic hospital. 
A meeting was held last week at Aurora Grata Cathedral, 
Bedford Ave. and Madison St., to consider the subject.—— 
V. G. Hall & Co. have sold for Mrs. Eugene Schieffelin, 
of New York, 10 lots on Second St., on which it is pro- 
posed to erect 5-story flats.——The joint committee on 
schoolhouses and sites of localities of the board of educa- 
tion at its last meeting decided to recommend the erection 
of several new schoolhouses. A meeting will be held Nov. 
6 to consider the question. 

BUFFALO, N. Y.—Wm. D. Koelsch will build a 3-story 
brick flat building to cost $20,000, on Chenango St. 
Archs., Eckel & Ackerman, 46 Niagara St.—Robert A. 
Wallace has prepared plans for a brick and stone resi- 
dence for J. A. Munson to cost $10,000.—Ex-Mayor 
Philip Becker will build an iron frame, brick and terra 
cotta office building, at 470 Main St., to cost $60,000.— 
J. F. Burke and E. C. Coatsworth will build a 4-story 
brick flat building on Franklin St., to cost $20,000. 

KINGS PARK, N. Y.—Bids are asked until Nov. 11 for 
constructing new steam supply pipes at the Long Island 
State Hospital,.Kings Park, and for the plumbing, heat- 
ing and ventilating of two buildings at the hospital, as 
stated in our advertising columns. I. G. Perry, State 
Arch., Albany; Dr. W. E. Sylvester, Gen. Supt.; J. G. 
Deubert, Pres. Bd. Mgrs., Arbuckle Bldg., Brooklyn. 


NEW YORK, N. Y.—The board of education has ap- 
pointed a committee to condemn property in different 
sections of the city for the erection of four school build- 
ings. Commissioners Hubble, Montant and Taft com- 
pose the committee. Geo. §. Greene, Jr., Ch. Ener., 
Dept. of Docks, and Edward H. Kendall, Consult. Enegr., 
have submitted plans to the board for a roof garden over 
the dock at the foot of East Third St. Plans have been 
filed by Phillip Braender, 263 West 118th St., for 5-story 
brick flats on 118th St. to cost $80,000. The lowest bid 
received Oct. 29 for the stone and brick work, roof cover, 
interior finish, etc., of the Appraisers’ warehouse, in New 
York was that of D. H. Hayes, of Chicago, at $322,500. 
—tThe Central National Bank has awarded the contract 
to Blake & Williams, 362 West Broadway, for the heat- 
ing apparatus for its new building, and to the Brooklyn 
Electrical Equipment Co., 164 Montague St., Brooklyn, 
for the electric work. 


NEW YORK, N. Y.—Plans have been filed by Wm. W. 
Astor, 21 W. 26th St., for a 12-story office building at 
Broadway and Exchange Place; by the New York Life 
Insurance Co., 346 Broadway, for a 12-story building: at 
30 and 32 Elm St.; and by John R. Todd for a 6-story 
brick apartment house at Manhattan Ave. and 113th St., 
to cost $300,000. : 

NIAGARA FALLS, N. Y.—A schoolhouse will be built 
in each of the first and third wards. Plans are now being 
prepared and bids will be asked. 

OGDENSBURG, N. Y.—Bids are asked until Nov. 9 for 
the erection of the 40th company armory building. I. G. 
Perry, State Arch., Albany and Binghamton, N. Y.; Ed- 
win A. McAlpin, Adj.-Gen., Albany. 

ATLANTIC CITY, N. J.—The contract for the new 
house for the Neptune Hose Co. has been awarded to 
E. S. Lee. The plans were made by Seymour Davis and 
provide for a 4-story structure of brick and iron, 47x80 
ft., to cost about $25,000. 

FORT HANCOCK, N. J.—Bids are asked until Nov. 30 
for erecting 382 buildings at Fort Hancock, and _ for 
plumbing and heating the same, as stated in our adver- 
tising columns. Capt. C. A. Devo, Army Bldg. 

ALLEGHENY, PA.—Galen C. Hartman, of Pittsburg, 
has offered to subscribe $1,000 to a fund of $1,000,000 for 
enlarging the Western University of Pennsylvania. W. J. 
Holland, Chancellor, Allegheny. 

ALLEGHENY, PA.—F. C. Sauer, Hamilton Bldg., Pitts- 
burg, is preparing designs for a stone and brick church, 
Fulton and Locust Sts., to cost about $40,000. 

CARLISLE, PA.—It is reported that the Beetem Lum- 
ber & Mfg. Co., Carlisle, will erect a 2-story brick build- 
ing 50x100 ft., to be used for its business. 

LEBANON, PA.—This city will erect a large brick an- 
nex to the high school building. It is reported that 
desks, etc., are wanted. 
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Cornwall & Lebanon R. R. Co. 
Mechanic, Lebanon. 

PHILADELPHIA, PA.—The corner stone of the new 
building at Juniper and Walnut Sts. for the Presbyterian 
board of publication was laid Oct. 24. The structure will 
be 11 stories high and is estimated to cost $516,009. 
Arch., J. M. Huston, 604 Providence Bldg.; Pres., ‘Robt. 
N. Willson; Vice-Pres., Rey. Wm. B. Greene, Jr. 


PITTSBURG, PA.—Bids are asked until Novy. 10 for a 2 


hot blast and steam heating and ventilating apparatus for 
the 23rd ward school building.. Arch., Edward Stotz, 349 
Fifth Ave.; Dr. W. D. O’Brien, Chn. ; 


PITTSBURG, PA.—McKee & Waughter, 108 Fourth — 


Ave., have completed plans for dwellings for Mrs. Tesh, 
North Highland Ave., and Mr. Roebart, Evaline St.—— 
Plans for the Pittsburg & Lake Erie R. R. depot have 
been finished and work will begin early next spring. 

SCOTLAND, PA.—The Scotland Industrial School will 
erect a large brick addition to its building. 


WASHINGTON, D. C.—The district commissioners have — 


completed their estimates for the coming year and will 
ask Congress to appropriate $8,473,797 for district work. 
Of this amount it is proposed to use $100,000 to begin the 
construction of a municipal building, about $550,000 for 


additional school buildings and extensions, and about 
$80,000 for a hospital, fire enngine house, ete.——The 
following bids were received by ~ the supervising 


architect Oct. 28 for the interior finish of the basement, 
first story, etc., of the post office building in this city: 


: Time. 
Joseph J. Churchyard, Buffalo, N. Y..$197,778 8 mos. 
Otto Duker & Co., Baltimore, Md.... 274,900 ...... 
Henry Shenk,’ Brie, Pa!>: ise. .@.aeeee LOB 73 is Ss Patas 
E.. F. ‘Gobel; Chicago, Tile ise yaedeneens 181,167 8 mos 
Arthur Johnson & Bro., St. Louis...... 255,900 8 mos 
L. L. Leach & Son, Chicago, Ill....... 183,888 8 mos 
Henry Smith & Son, Baltimore, Md.... 196,700 8 mos. 
John. Pierce, New. -York:...-\.c. semenenae 198,716 8 mos 
W. E. Spicer & Co., Washington..... - 217,300 8 mos 
Daniel J. McCarthy, Washington....... 251,655 8 mos 
Richardson & Burgess, Washingto .. 266,554 12 mos. 
D._ 8. Hess & Co., New Yorkin. occa 241,900 8 mos 


NEW BERNE, N. C.—The following bids were received 
by W. M. Aiken, Supervising Arch., Washington, Oct. 23, 
for the heating apparatus for the post office building: 


Joseph Jenkins, 8th and Orange Sts., Wil- Time. 

mington, Del. 2220s. }..00So ipo $4,798 65 das. 
Chafer & Becker, Cleveland, O............ 3,797 60 das. 
Hunnicutt & Bellingrath Co., Atlanta, Ga.. 4.355 60 das. 
8.1. Pope .Co.3 Chicago... is. s ance eee 3,8 70 das. 
E. H. Wehle, Louisville, Ky.......... 4 80 das. 
Blake & Williams. New York 90 das. 
BE. Rutzler; New York..2 once 60 das. 


JENNINGS, LA.—It is stated that the congregation of 
the Methodist Episcopal Church wishes plans for a col- 
lege building to cost about $35,000. Rev. Chas. K. Wocd- 
son can be addressed. 

NEW ORLEANS, LA.—It is reported that the Great 
Southern Telephone & Telegraph Co. is about to erect 
an office building and improve its plant at a cost of about 
$500,000. 

MEMPHIS, 'TENN.—R. J. Allen, 1017 Chestnut St., 
Philadelphia, Pa., has prepared plans for a casino, 200 x 
65 ft., for this city; estimated cost, $150,000. 

HAMILTON, O.—Bids are asked until Noy. 10 for re- 
modeling the county jail and adding 24 new cells, at a cost 
of $15,000. F. X. Duerr, County Audr. 

WARREN, O.—It is stated that money has been sub- 
scribed to complete the Ohio Masonic home, at a cost of 
$170,000. Address J. M. Stull, Warren. 

YOUNGSTOWN, O.—The Pittsburg & Lake Erie R. R. 
Co. is reported to have completed plans for a new station 
for this city. 

IRON MOUNTAIN, MICH.—The round house of the 
Quanesec Logging R. R. Co., five miles from this city, 
was destroyed by fire Oct. 28, causing a reported loss of 
$15,000. : 

SAGINAW, MICH.—Bids are asked until Noy. 20 for 
erecting a post-office building in this city. W. M. Aiken, 
Supervising Arch., Washington. 

CHICAGO, ILL.—It is stated that Jennie & Mundie, 
Home Insurance Building, are the architects for a $1,000, - 
000 addition to the Fair Building at Adams St. ana 
Maple Place. 

ST. PAUL, MINN.—Bids are asked until Dec. 1 for the 
floor arches, ete., for the U. S. public building in this city, 
as stated in our advertising columns. Address Wm. M. 
Aiken, Supervising Arch., Washington, D. C. 

TOWHR, MINN.—Plans are to be prepared for a new 
Indian school at Sucker Point, to cost about $40,000. 


FORT RILEY, KAN.—The following bids were re- 
ceived by Capt. Geo. Ruhlen, Assistant Q. M., U. S. AS 
for erecting buildings, etc.: (1) being for barracks, (2) 
officers quarters, (3) stable: 

Q) (3) 


(1) 
V. A. Kelly, Leavenworth, Kan. .$20,480 $18,172 $4,975 
Moses P. Keefe, Omaha, Neb.... 0 1,400 
M. S. Wright, Leavenworth, Kan.. 
Ulrich & Hulse, Manhattan, Kan.. 22,380 
Murdoch-Campbell Co., Chicago.. 
Holmgreen & Oberg, Junction 


City, [Kane ane ss OH AA SU eas 26,420 21°96 8345 
W. G. Fuller, Leavenworth, Kan.. 24,029 23,714 9,855 
Henry J. Schell, Chicago........ 21800 27,900 9,259 
Fellows & Vansant, Topeka, Kan.. 25,100 23,700 9,830 
Ziegler & Dalton, Junction City, .. 23,849 26507 9.981 
Keesee,Mills & Clark,Topeka,Kan. 21,828 22,518 8200 


KANSAS CITY, MO.—The construction of a public 
building and auditorium in this city at a cost of about 
$300,000, is reported as under discussion. R. D. Kath- 
rens is said to be interested. 


ST. LOUIS, MO.—The matter of a union station in North 
St. Louis was discussed Oct. 21 by the North St. Louis 
Improvement Association, and the suggestion made that 
one be built at Main and North Market for the accom- 
modation of the Burlington, the Missouri, Kansas & 
Texas, the Wabash and the Merchants’ Bridge Terminal 
railways. G. H. Ten Broeck, C. H. Hannebrink and J. K. 
Cummings were appointed to confer with the interested 
roads as to making stops at the North Market St. cross- 
ing. 

ST. LOUIS, MO.—Bids are asked until Nov. 6 for remod- 
eling the Simmons school building and for furnishing a 
heating apparatus in two school buildings, ete. John Kiss- 
ner, Chn. Com. 

PITTSBURG, TEX.—Bids are asked until Nov. 9 for 
erecting a 2-story brick school building. F. H. Goodjohn, 
Mayor. 

SAN ANDREAS, CAL.—Bids are asked until Dec. 10 
for erecting a new hospital building in Caleyeras county, 
according to reports. A, L, Wyllie, Clerk. 
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BERKELEY, CAL.—Press reports announce that about 
$4,500,000 is probably to be given to the University or 
California by a number of residents of this State. The 
money will be used chiefly in the erection of new build- 
-ings. Pres., Dr. Martin Kellogg. It is stated that Mrs. 
Phoebe A. Hearst, of San Francisco, besides giving a large 
amount of money, will contribute cash to obtain plans by 
international competition, and to pay Prof. B. R. Maybeck 
to explain the project to Eastern and European architects. 

SANTA CRUZ, CAL.—Press reports state that F. E. 

- Webb, of San Francisco, is making arrangements for the 
purchase of the Sea Beach Hotel and the Pacific Ocean 
House, for about $150,000. A new company will be or- 
ganized to make repairs, erect a number of cottages on the 
grounds and otherwise make improvements to the 
property. 

SANTA MONICA, CAL.—It is stated that an addition 
and repairs will be made to the Hotel Arcadia. 

SAN FRANCISCO, CAL.—Baroness Hirsch is reported to 
have donated $50,000 toward the erection of a Jewish hos- 
pital in San Francisco. The project of a Jewish hospital 
in this city originated with Mrs. Fred L. Castle, but has 
never been carried out owing to the lack of funds. 

MONTREAL, QUE.—Bruce Price, 150 Fifth Ave., New 
York, N. Y., has prepared plans for the proposed East 
End passenger station for the Canadian Pacific Ry. Co. 
The structure will be 300 x 66 ft., and is to be completed 
in about a year. 


WATER-WORKS. 


WATERBURY, VT.—C. L. Woodbury, of Burlington, 
has the contract for a water supply system for the state 
insane asylum at this place. 

CAMBRIDGE, MASS.—An issue of $200,000 in 30-year 
4% water bonds has been authorized. 

HOLYOKE, MASS.—Bids are asked until Noy. 16 for 
furnishing 75 tons of pure soft lead for calking pur- 
poses, as stated in our advertising columns. J. C. Sul- 
livan, Registrar. 

BUFFALO, N. Y.—Rudolph Hering, of New York, has 
been employed to assist in locating the proposed new 
water plant and has recommended a location for an intake. 

LANCASTER, N. Y.—The Depew & Lancaster Water- 
Works Co. has been granted permission to lay mains 
and place hydrants in this town. 

SARATOGA SPRINGS, N. Y.—Bids are asked until Nov. 
10 for constructing 12 and 18-in. water conduits. Jesse 
S. Mott, Village Engr.; James G. McNulty, Clk. 

ASBURY PARK, N. J.—It is reported probable that 
$50,000 of additional water bonds will soon be issued. 

TRENTON, N. J.—Charles A. Hague, 39 Courtlandt 
St., New York, has been engaged to design and superintend 
the construction of a 100,000,000-gallon reservoir of earth 
and stone construction, which will probably be con- 
structed next year. mS ane wh 

CORAOPOLIS, PA.—Bids are asked unti ov. 16 r 
the purchase of $22,000 in 4%% water bonds. John W. 
Arras, prem of Council; W. J. Neilson, Chn. Com. 

NSBURG, PA.—The Pennsburg Water Co. was in- 
Bcrporated Nov. 2 with a capital stock of $25,000. Ad- 
dress Jonathan P. Hillegas, Pennsburg. , rey 

LAWARE CITY, DEL.—The council is reported to 
ive decided to accept the proposition of W. Taylor Le- 
land and others, of Philadelphia, to construct works, as 
recently noted. It is expected that the construction will 
soon be commenced. a “ae nares 
MORE, MD.—Bids are asked until Novy. 
Wraihine 26,000 tons of cast-iron water pipe, as stated 
in our advertising columns. William L. ee — 
EPOSIT, MD.—A water company has been 
Weciied at this place with a capital stock of cata 
by Adam Peoples and J. M. Johnson, of this place, an 
others. ‘ 

CHARLESTON, S. C.—Bids are asked until Nov. 30 for 
boring an artesian well on Sullivan Island, S. C., = 
stated in our advertising columns. Capt. Frederic F 
Abbot, U. S. Engrs. : : 

EATONTON, GA.—Bids are asked until Nov. 16 for 
constructing works, as stated pee eg pag oa 

i may be examined a e 
iccee otecs of Engineering News. Moore & McCrary, 
Engrs., Atlanta; C. M. Davis, Secy. Comrs. 

ONEONTA ALA.—Nothing definite has yet been done 
in regard to water-works, recently noted as proposed. 
E. C. Hall, Mayor. 

G, MISS.—It is stated that John A. Sut- 
Beare cc ehetetian, Miss., will construct works at this 
ete had plans 
O.—The Bucyrus Water Co. has had p 
Bete be tied: L. Wells, of Bay City, Mich., for a ne 
reservoir; contracts will probably be awarded in the 
spring. ‘ 

THREE OAKS, MICH.—The construction of water- 
works is again being discussed. 

CHICAGO, ILL.—Bids are asked until Nov. 7 for laying 
water mains yn four streets. Joseph Downey, Comr. 
“Case h d t mence the construc 

ILL.—It is hoped to com § 2 
ee ranteipal works soon; water supply will be 
pumped from artesian well to stand-pipe; estimated cost, 

25,000. ; 

: ODELL, ILL.—A well is being sunk; it is now over 
eon: ked til Nov. 6 for ex 
REGON, ILL.—Bids are asked unti ov. - 
fndies the water mains, according to reports. Address P. 
ein: t that th ell is 
RTLEY, I1A.—S. A. Smith writes us tha ew : 
ee boine drilled by the town; probable cost of works 
$5,000, if which $3,500 is secured. ; 

KEOKUK, IA.—About two miles of new mains will 
probably be laid in the spring by the water company. D. 
W. Swartz, Supt. ; 

DELANO, MINN.—The contract for constructing works 
has been awarded to C. W. Kerrick, according to reports. 

DULUTH, MINN.—The D. Clint Prescott Co., of West 
Duluth, has been awarded the following contract: Pumps, 
88,000; well pump, $450; electric plant, $1,300; over- 
head crane, $2,750. W. B. Patton, Cy. Engr. 

MILACA, MINN.—The contract for constructing works 
has been awarded to A. Bryson, at $2,000. I. M. Balland, 
Village Recdr. 

OMAHA, NEB.—The Fred Krug Brewing Co. is reported 
to have contracted with L. E. Nabergall to sink an arte- 
sian well 1,400 ft. deep at its brewery. 

EL DORADO, ARK.—J. C. Wright, of this place, writes 
us that the question of water-works may be taken up 
again next spring and a plant constructed; probable cost 
$2,500. 

GUTHRIE, OKLA.—The council is reported as consider- 
a the construction of water-works and an electri¢ light 

aut, 
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ROSEBUD, S. DAK.—Bids are asked until Nov. 5 for 
constructing a water and sewer system for the boarding 
school plant now in course of construction at the Rose- 
bud Agency. Charles E, McChesney, U. S. Indian Agent. 

EL PASO, TEX.—The council is reported as in favor 
of accepting an offer of Z. T. White to furnish the city 
with .a water supply from artesian wells, for $10,000. 

VANCOUVER, WASH.—The Tirzalia Water Co. has been 
inecrporated with a capital stock of $1,500, by L. Sohma 
and D. F. Schule. 

MONMOUTH, ORE.—The Monmouth Water Co. proposes 
to construct works to cost $6,000. It is not known when 
contracts will be let. T. J. Beerz, Engr., Monmouth, 

BERKELEY, CAL.—A.A. Richardson, of Lincoln, Neb., 
is said to be trying to organize a company to supply 
this city with water from artesian wells. 

SAN DIEGO, CAL.—The validity of the $1,500,000 in 
bonds recently voted by the city for water-works has been 
decided in favor of the city by the courts; construction is 
now in progress. 

SAN DIEGO, CAL.—The Laguna Water & Power Co. 
was incorporated Oct. 29 to supply water and electricity 
in San Diego county; ;capital stock, $3,000,000, com- 
mencing with $400,000; incorporators, J. W. Thompson, 
Edwin Parker, Chas. D. Long, E. E. Shaffer and H. @. 
Gordon, of San Diego. : 


SANGER, CAL.—Geo. P. Low, lessee Sanger Electric 
Light Co., intends to construct a $1,500 water-works plant 
in the spring. The water supply will be pumped from 
artesian wells to tank; steam plant and pumps already se- 
cured. Geo, P. Low, Engr., 421 Market St., San Fran- 
cisco, 

COWANSVILLE, QUE.—The council is reported as con- 
sidering the construction of water-works. Councillor 
Mackinnon is interested. 

LACHUTE, QUE.—The Lachute Aqueduct Co. intends 
next spring to put in a new system. using cast-iron pipe 
throughout. James W. Raitt, Secy.-Treas., writes us that 
several efforts have been made to secure municipal works, 
but the texpayers have each time defeated the proicct. 

GRIMSBY, ONT.—The by-law for the construction of 
water-works was defeated at the recent election. 

VANCOUVER, B. C.—It is reported that the council is 
considering a by-law to borrow $60,000 for the extension 
and improvement of the water-works. 


IRRIGATION. 
QUINCY, FLA.—It is reported that the Owl Cigar Co. 


‘wants information in regard to the construction of an ir- 


rigation plant. 


DENVER, COLO.—Press reports state as follows: Mon- 
tezuma Valley Irrigation Co.’s ditches, laterals, tunnels, 
franchises, reservoir sites, etc., were sold at auction Oct. 
20 for $60,000. Adding to this the taxes and penalties, the 
property stands the new owners about $80,000. Ex-Gov. 
James B. Grant was the trustee in whose name the prop- 
erty was bid in by F. L. Kimball, of the Colorado State 
Bank. The new owners will place the property on a busi- 
ness basis, and as the United States government will be 
forced to contract for water in perpetuity for the Ute In- 
dians it necessarily enlists an expense of some $60,000 in 
way of enlarging ditches, completing reservoirs and run- 
ing laterals. Senator H. M. Teller has looked the ground 
over thoroughly and will take charge of the appropriation 
bill in the senate. To this sum must be added an addi- 
tional one for ditches in the Ute reserve, and jointly it 
means an expenditure of about $100.000 in Montezuma 
county and sections tributary. 


EL PASO, TEX.—Denver, Colo., papers of Oct. 27 state 
as follows: Local advices from New Mexico state that at 
the recent,meeting of the Rio Grande Land & Irrigation 
Co. a contract was let by Chief Engineer Campbell to W. 
C. Bradburv & Co., of Denver, who constructed the canals 
of the Pecos Valley and built some of the dams. The firm 
states that it will be ready to begin work as soon as the 
outfit can be shipped and the cement now on the way 
from London, Eng., arrives. This contract calls for the 
building of a weir dam at Selden, above Les Cruces, 500 
ft. long and 10 ft. high above the surface. This work and 
certain canal work is to be completed within 120 days, at 
an estimated cost of $75,000. The company contemplates 
other dams at Elephant Butte and elsewhere. The canal 
system in connection with this dam will be 50 miles long, 
with a fall of 1 ft. in 5,000 ft. The first section is 12 
miles long, reaching down the east side of the river, 
where there is to be a division, one branch being taken 
across the river bed by a heavy pipe. The main canal 
bottom will be 34 ft. wide and carry 5 ft. of water. The 
acreage to be irrigated will be 100,000 acres. At Ele- 
phant Butte. the dam will be 96 ft. high, 300 ft.-long at 
the bottom and 600 ft. on the top, and will store 250,000 
acre-ft. W. A. Hawkins, Gen. Attorney, Silver City, Colo. 


FAIRHAVEN, WASH.—Bids are asked until Nov. 6 for 
cleaning, grubbing and ditching to be done for ditch No. 
6. C. N. Adams, County Surv.; Ashabel Dillon, Clk. 


SEWERAGE. 


DEXTER, ME.—It is reported that this place is soon to 
build a sewer system. 


BOSTON, MASS.—The apportionment commissioners 
under the Metropolitan sewerage acts have rendered their 
report to the supreme judicial court, distributing the 
apportionment of the five years ending 1900. They find 
in effect that the North Metropolitan system will cost 
$5,030,000; the Charles River system $800,000; and that 
both of these systems have been practically completed; 
that the Neponset River system has just commenced under 
an act which provides for a state loan of $500,000. Ba- 
mund E. Bennett, John BE. Sanford and Everett C. Bumpus 
compose the committee.——The following bids were re- 
ceived Oct. 29 for constructing sewers in Columbus Ave.: 
Craig & Trumbull, $7,442; T. H. Connelly, $5,592; Thomas 
O’Leary, $5,196; H. A. Hanscom & Co., $7,265; John C. 
Coleman, $7,445; James Dolan, $6,664; J. P. O’Con- 
nell, $7,618; Charles Linnehan, $9,665; Daniel BR. Lynch, 
$9,115. B. W. Wells, Supt. of Streets. 

CAMBRIDGE, MASS.—The council has authorized the 
issue of $491,000 in 4% bonds, $75,000 of which is for 
the sewer department and $137,000 for the street de- 
partment. L. M. Hastings, Cy. Engr. 

WAKEFIELD, MASS.—The sewer committee has sub- 
mitted its report on the proposed system. It is recom- 
mended that the filtration system of sewage disposal be 
adopted. The committee is composed of Louis E. 
Hawes, chairman; Henry H. Savage, F. A. Gowen, W. G. 
Strong, W. H. McCausland and E. A. Carlisle. 

PEEKSKILL, N. Y.—Press reports from Albany state 
as follows: An investigation of the Sanitary condition of 
the state camp at Peekskill has been completed by the 
state engineer and surveyor’s department. As a result of 
this inquiry, a map is to be prepared showing all the 
main sewers and water-pipes running underneath the 
camp grounds. Using this map as a basis, the depart- 
ment will formulate an improved system of drainage for 
the camp. C, W. Adams, State Engr., Albany, 
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SYRACUSE, N. Y.—Bids are asked until Noy. 9 for 
constructing 15 and 12-in. pipe sewers in two streets. 
M. Z. Haven, Cy. Clk.——The council has decided to con- 
struct 48 x 32-in. brick and 15-in. pipe sewers in two 
streets. 


BALTIMORE, MD.—Bids are asked until Nov. 9 for 
furnishing and delivering cast-iron pipe and special cast- 
ings for the Druid Hill Ave. sewer. Janon Fisher, Cy. 
Comr.—The council has passed an ordinance appropriat- 
ing $40,000 for sewers in Lanvale and Gilmor Sts.— — 
The East End Improvement Association, at its meeting 
in the Casino, Patterson Park, Oct. 23, appointed as 
a committee Wm. A. Eisenbrandt, Joseph Schute, Chas. 
Milske and Thos. E. Sweeney to confer with the city com- 
missioners with regard to constructing a sewer in the rear 
of the park.—tThe following bids were received Oct. 29 
for constructing sewers in three streets, all bidders resi- 
dents of Baltimore: 

Charles St. Camden St. Henrietta St. 
893 ft. 86x 3888 ft. 18- 408 ft. 18-in. 


30-in. cast- in. terra terra cotta 
iron pipe. cotta pipe. pipe. 
Croak, Horner & Co $5,279 $921 $1,060 
- 4,991 849 890 
. 4,834 698 874 
*4,353 wae wes 
4,887 *490 *645 
“A 780 940 
*Awarded contract. . 
WASHINGTON, D. C.—The district commissioners 


have decided to ask Congress for an appropriation of 
$1,300,000 for constructing sewers during the coming 
year. : 


WASHINGTON, D. C.—Bids are asked by the district 
commissioners until Noy. 16 for constructing sewers, as 
stated in our advertising columns. 


COLUMBUS, 0O.—The construction of sewers or the 
extension of the trunk sewer in Glenwood Ave. to re- 
lieve Skidmore and Mound Sts. is being considered. 
Josiah Kinnear, Cy. Engr. 

MIDDLETOWN, O.—Bids are asked until Noy. 18 for 
constructing 7,948 ft. of brick and 2,651 ft. of lateral 
sewers. Lilbern Martin, Secy. Bd. Sewer Comrs. 


CRAWFORDSVILLE, IND.—Alvord & Shields, 1140 
The Rookery, Chicago, Ill., have been engaged to make 
a survey and to prepare plans and specifications for a 
sewer system. Preliminary surveys are well under way 
and it is expected that the design will be completed this 
fall. F. Hoffman, Cy. Engr.: J. C. Hutton, Chn. Com.; 
Wm. McCampbell,-B. F. Hutchings, Com. 

HOLLAND, MICH.—It is reported that plans will prob- 
ably soon be completed for a system for this place. C. J. 
De Roo, Pres. Pub. Wks. 

CHAMPAIGN, ILL.—The council has passed an ordi- 
nance authorizing an issue of $15,000 in sewer bonds. 
The contract for constructing this sewer system, as ad- 
vertised in Engineering News, was awarded Aug. 4 to 
Todd & Murphy, of Wabash, Ind, at $42,748. The item- 
ized bids were published in our issue of Aug. 18. Joseph 
O’Brien, Cy. Engr.; C. J. Strahle, Cy. Clk. 

MADISON, WIS.—Bids are asked until Nov. 13 for lay- 
ing 1,200 ft. of 24-in. cast-iron sewer invert from 10 to 
11 ft. below water level, as stated in our advertising col- 
bo McClellan Dodge, Cy. Engr.; O. S. Norsman, Cy. 

1k. 

KANSAS CITY, MO.—Daniel O’Flaherty, Kansas City, 
has prepared plans for turning the course of the O. K. 
Creek into a channel to be built on 25th St. It is pro- 
posed to make better use of this creek in draining a 
portion of the city. 

ST. LOUIS, MO.—The board of public improvements 
has decided to build a 24-in. pipe sewer in the Des 
Peres district; estimated cost, $9,400. 


DENVER, COLO.—The chief engineer has been directed 
to prepare plans for a new sewer in 16th St. to cost 
about $3,000. T. J. Milner, Ch. Engr. Bd. Pub. Wks. 

SAN FRANCISCO, CAL.—The presidents of Holly Park 
and Mission districts have petitioned the supervisors to 
build a sewer system in that section of the city lying 
south of 30th St. to the county line. N. C. Weinholz, of 
the Holly Park Improvement Club, 38d and Mission Sts., 
hang Tuohey, of the Fairmount Club, are inter- 
ested. 

SAN FRANCISCO, CAL.—The associated improvement 
clubs is discussing the question of issuing bonds for 
building sewers. Secretary Frend can be addressed. 

UKIAH, CAL.—Bids are asked until Nov. 6 for con- 
structing a sewer in State St. W. E. Deering, Cy. Clk. 

SALT LAKE CITY, UTAH.—Bids are asked until Nov. 
20 for constructing sewers to connect the sewer system 
in Fort Douglas with the system of this city. Maj. E. B. 
Atwood, Ch. Q. M., Salt Lake City. 


STREETS AND ROADS. 

BOSTON, MASS.—Bids are asked until Nov. 9 for 6,700 
sq. yds. of macadam paving in Geneva Road, with 3,800 
lin. ft. of edgestone, about 5,000 sq. yds. of gravel side- 
walks, granite gutters, ete. Benj. W. Wells, Supt. of 
Streets. Next spring the metropolitan park commission 
will decide upon the continuation of the Parkway, so as 
to enter the State Fells reservation. It is probable that 
the boulevard will pass over the hillside at a point be- 
tween Washington and Mount Vernon Sts., though a 
strong argument has been presented to the commission 
in an effort to induce it to consider the feasibility 
of continuing the boulevard to Woburn. A bill will be- 
presented to the legislature to carry forward this plan. 

GLASTONBURY, CONN.—Marcus H. Holcomb, of 
Southington, Conn, C. W. Cowles, of Manchester, Conn., 
and S. W. Robbins, of Wetherfield, Conn., the committee 
appointed by superior court recently to lay out two roads 
in this place, have submitted their report. 

ALBANY, N. Y.—The question of paving First St. from 
Judson to Quail Sts. with asphalt blocks is being dis- 
cussed.— The finance board has passed a resolution au- 
thorizing the issue of $373,000 in 4% bonds for street 
improvements and $30,000 in 344% sewer bonds. Horace 
Andrews, Cy. Engr.; Chamberlain Haskell can be ad- 
dressed. 

BROOKLYN, N. Y.—Bids are asked until Nov. 12 for 
Belgian block paving in 41st St.; surety, $2,500. Theo. 
B. Willis, Comr. Pub. Wks. 

BROOKLYN, N. Y.—Bids are asked until Nov. 25 for 
macadamizing about two miles of the new shore road, as 
stated in our advertising columns. Edwin C, Sweezey, 
Engr., 3d Ave. and 39th St. 

LONG ISLAND CITY, N. Y.—H. C. Johnson, Jr., J. W. 
Lee, Thos. Collum and John Maley have been appointed 
a committee by the general improvement commission to 
canvass certain streets in Ward No. 8 for Signatures for 
improving the streets. Owen Woods, Comr. 

NEW YORK, N. Y.—The Sicilian Asphalt Paving Co., 
Times Bldg., has been awarded the contract by the park 
department for asphalting the circle at 59th St. and 8th 
Ave. at a cost of about $30,000, 
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SYRACUSE, N. Y.—Bids are asked until Nov. 9 for 
grading a portion ef Cannon St., and for constructing 
sidewalks on both sides of the streets. M. Z. Haven, Cy. 
Clk. 


WHITESTONE (L. I.), N. Y.—The election held in this 
village Oct. 80 resulted in favor of issuing $50,000 in 
bonds for macadamizing the principal streets. Dr. A. C. 
Griffin can be addressed. 

WILTON, N. J.—The county commissioners are consid- 
ering routes for a road from Berlin to Hammonton, 

‘RAFTON, PA.—Bids are asked until Nov. 5 for grad- 
ines paving and curbing Bonnet St. F. R. C. Perrin, Clk. 


PHILADELPHIA, PA.—The highway committee is con- 
sidering the question of opening Comly St. through the 
Cornelius property for a distance of 1,000 ft. J. 
Adams, Chn, Com. 

SCRANTON, PA.—Bids will probably be opened Nov. 5 
for paving a portion of Mulberry St. with asphalt, but 
the contract is not likely to be let before December. J. 
FP. Phillips, Cy. Engr. 

WASHINGTON, D. C.—The district commissioners have 
completed estimates for next year’s paving, which will 
cost about $275,000. 

MIAMI, FLA.—It is reported that the Bricknells are to 
have a 25-ft. road built for a mile along the bay front 
property. Other improvements to the property are now 
being made, 

ST AUGUSTINE, FLA.—The council has agreed with 
the property owners on St. George St. with regard to re- 
paving the street at once. The city will pay one-third 
and the owners two-thirds of the cost. A. J. Watts, 
Alderman; B. Genovar and C. F. Sulgner are interested. 


NEW ORLEANS, LA.—The city engineer estimates the 
cost of paving Claiborne St., from Canal to Toulouse Sts., 
with brick, at about $50,500. A. C. Bell, Cy. Engr. 


NEW ORLEANS, LA.—The city engineer has been di- 
rected to prepare plans and specifications for paving 
Jzekson Ave. 

CINCINNATI, O.—Bids are asked until Nov. 10 for 
brick paving in two streets, and until Nov. 24 for brick 
paving also in two streets. Aug. Herrmann, Pres.; A. P. 
Butterfield, Clk. Bd. Administration.——The board has re- 
jected the bids for brick sidewalks, and have asked for 
new bids. 

CLEVELAND, O.—The park board has awarded to 
Brennan & De Celle the contract for improving Doan 
Brook boulevard, between Superior St. and Wade Park 
Ave., at $35,000. 

SALEM, O.—The following bids were received Oct. 20 
for 7,555 sq. yds. of brick paving. F. W. Allison, Cy. Clk. 


Samuel Buell, Salem, O. (accepted)............... $11,489 
John) Hadley Canton,4O2 ee. kn ee te eee 14,576 
Landers VBros:; iW Oostern Omens eer: Cee 12,776 
Liphart & Winterhalter, Detroit, Mich........... 13,229 


HELENA, MONT.—The county commissioners received 
the following bids Oct. 24 for grading the approaches to 
the proposed bridge over the north fork of the Dearborn 


River: 
Earth. Total. 

MM, WiC onmi fit senadetaeni et ee $1,880 $4,820 
John Duffy ees ele eee aie 776 3,220 
*Kirkendall=&: Sons i.ena. 8 644 3,181 
Lind, \& Franklin... seen. 848 8,204 
Co sau Gin aerate, 855 3,303 
B. Jo Pownsend: acon seem 690 3,373 
Louis Zohn Son yes. sewienes 1,012 3,377 
#* J. LE aCarmilehach. amines 182 2,198 


*Awarded contract. ** Informal. 


KANSAS CITY, MO.—The Parker-Washington Paving 
Co. has been awarded the contract for asphalt paving in 
Broadway, and also for granitoid paving. H. Wise, 
Cy. Engr. 

SPRINGFIELD, MO.—The property owners are consid- 
ering the question of brick paving in South St. BH. P. 
Johnson, Cy. Engr. 

VELASCO, TEX.—It is reported that the citizens of this 
place are raising money to aid in the construction ¢f a 
shell road from this placé to Oyster Creek. 

SACRAMENTO, CAL.—The city trustees are consider- 
ing the question of improving a portion of J St. 


MANUFACTURING PLANTS. 


BOSTON, MASS.—Press reports state that a 5-story 
building will soon be erected at Beach and Utica Sts. by 
the American Tool & Machine Co. 

NEW HAVEN, CONN.—Brown & Von Beren, Archs., 
have completed plans for the rebuilding of the Forsyth 
dye works in Westville. The engine house is to be re- 
built and extansive improvements made. J. N. Leonard 
has been awarded the contract. 


BUTLER, PA.—A board of trade is being organized at 
this place to further the industrial interests. It is stated 
that several large manufacturing plants will locate in 
the near future. 


MILLVILLE, N. J.—A meeting of the trustees of the 
building and loan associations was recently held to con- 
sider the advisability of advancing $30,000 to erect a 
window light factory. Bennett & Co., glass manufacturers 
of Spring City, Pa., desired to settle in this city and this 
amcunt is needed to start the plant. While nothine 4 
nite was settled, it is thought that the loan will be 
granted. 

HARRISBURG, PA.—The Boll Bros. Mfg. Co. will erect 
a 5-story brick addition, 40x 80 ft., for the manufacture 
of brass and iron bedsteads, and it is reported will pur- 
chase new machinery. a 

NEW CASTLE, PA.—It is stated that the New Castle 
Street Car Co. has purchased additional ground and will 
soon begin the erection of a large car barn and machine 
shop. The building is to be 160 70 ft., built of iron 
and pressed brick. Improvements are also being made in 
the electric light plant. 

_ PHILADELPHIA, PA.—It ig understood that extensive 
improvements are contemplated at the John T. Lewis & 
Bros. ’ white lead works, to cost $125,000. Two large 
buildings, one four stories in height, 140 x 45 ft., and 
another three stories, 60 x 60 ft. will be erected. A new 
500-HP. engine will give a combined force of 1,200-HP. 
New machinery will also be introduced.—— aA. J. Balfour 
has taken out a permit to make repairs to the American 


Wood Paper Mills, on River Road, above Washington 
St., Manayunk, which he has_ recently acquired. He 
will build a two-story. brick boiler house, 46 x 


65 ft.—Wm. H. Odenatt, 3534 North 18th St., is pre- 
paring plans for a boiler house for John Hamilton, to be 
357 x 28 ft., and built of brick, with a tin or slag roof. 
PITTSBURG, PA.—The American Food & Oil Co.. has 
been incorporated with a capital stock of $60,000, of which 


47,000 is paid in. The company intends to build a fac- 
tory for extracting oil from peanuts and converting the 
residue into food. Incorporators; Lawrence Dilworth, 


Samuel D. Ache, John K. McKee, Robert Mortland and 
Michael J. Alexander, of Pittsburg, and Thos. R. 'Mackey 
and Wilson HE. Weatherly, of Allegheny. 

HUNTINGTON, W. VA.—It is stated that the shops of 
the Ohio River R. R., at Central City, two miles west 
of this place, will be moved to Kenova in the near 
future. This will also change the end of the division 
from Central City to Kenova. 

GARYSBURG, N. C.—The large saw and planing mills 
of the Garysburg Lumber Co., destroyed by fire last week, 
will be rebuilt and equipped at once. 

HAW RIVER, N. C.—The Cora Mfg. Co., of this place, 
will double the capacity of its cotton mill plant at an 
early day, including an electric plant for lighting. 

GREENWOOD, 8. C.—The new cotton mill building be- 
ing erected at this place by D. A. P. Jordan and asso- 
ciates will be ready to receive its machinery between 
Jan. 1 and March 1. An electric light plant, as well as 
some of the mill machinery, it yet to be purchased, - 

RENS, S. C.—J. H. Kennedy and associates wi 
yaa cotton mill of about 5,000 spindles capacity, to 
cost $60,000 to $75,000; work on same to begin hc 
GO days. It will be equipped with the latest improve 
machinery, including an electric light plant. Paes 

N, GA.—The Georgia Southern & Florida R. . 
rrgeerit at this place a new freight and passenger 
depot; also, new railway machine shops. The plans have 
already been drawn and accepted, and work wiil begin 
reeds foot to erect a cotton 

A.—A movement is on foot to 
Brera Pinnet J. J. C. McMahon, James Caruthers 
and W. S. Hollman are interested. A $150,000 plant is 
proposed, to be operated by ay ipaacen Nie wt 

MAN, GA.—A representative of a Northern synd- 
ee ti intends building a _10,000-spindle | spinning 
and weaving cotton mill in this vicinity, has decided upon 
a location at this place, according to see a 

LAND, O.—The Cleveland Steel Co, has com- 
rigneae Hore on the erection of an open hearth plant, 
and will be able to furnish slabs for its sheet and plate 
mills. The main building will be of iron construction, 70 
\% 250 ft. Two 15-ton furnaces will be built for the manu- 
facture of high grade acid open hearth steel. Under 
patents taken out by John A. Potter, Supt.,. it is stated 
that these slabs, which will be 3 x 24 x 24 ins., will be 
cast in the absence of air and a uniform fibrous steel se- 
cured, avoiding piping, segregation and other defects. 
This company recently commenced rolling copper sheets 
and plates and orders have been taken for 50,000 to 60,000 
lbs. of material. The company is prepared is furnish 
plates and sheets in copper from 1-in. down to 20 gage. 

CHICAGO, ILL.—It is reported that plans are being pre- 
pared by Julius H. Huber for a large addition to the Mc- 
Guire Mfg. Co.’s workshops at Sangamon, Morgan and 
Kinzie Sts. The new addition will be 164 x 116 ft., and six 
stories high. The estimated cost is $90,000. 

ILL.—Bids are asked until Nov. 13, for fur- 
aie eo and material to complete the masonry, 
carpentry, cut stone, and concrete work for the repair 
shops to be built on Ashland Ave.,south of 22d St. Joseph 
Downey, Comr. Pub. Wks. 

BAST MOLINE, ILL.—The Brown & Hayward Co., of 
St. Paul, with a warehouse at Davenport, Lia GS figuring 
on building a glass factory at East Moline, Ill., to cost 
$60,000, and to employ 100 men. 

SAN DIEGO, CAL.—Bids are asked by the San Diego 
Brewing Co., for one ice factory and one bottling house, 
according to reports. Bids to be in lump sum; terms of 
payment, half brewery stock, half cash. 


GAS PLANTS 


A PLAIN, MASS.—The Jamaica Plain Gaslight 
Cae pehepetea additional land opposite its works. : 
NOE, R. I.—Bids are asked until Nov. 7 for 
BRE or earing for about 1,400 gasoline lamps for 
three years. H. K. Blanchard, Chn. Com.; Oliver B. 
Greene, Supt. of Lights, City Hall, Providence. ; 

JAMAICA (L. I.), N. Y.—The Jamaica Gaslight Co. 
petitioned the town board fora 50-year franchise for laying 
pipes in all parts of the town of Jamaica. Justice Wood 
and Town Clerk McCook were appointed a committee 
Oct. 31, to investigate as to the powers of the town 
board and highway commissioners in the premises. 

RICHMOND HILL, N. Y.—The Richmond Hill & Queens 
County Gas Co. was recently given until Nov. 15 in 
which to complete the laying of its mains in this village 
and the commencement of the work was noted last week. 
A writ of attachment has since been issued against the 
pipes, tools, etc., of the concern and these were adver- 
tised to be sold at auction, Nov. 4. It is reported proba- 
ble that the village will now grant an electric light fran- 
chise. 

MONTCLAIR, N. J.—The contract for street lighting has 
been awarded to the Montclair Gas Co. A newspaper re- 
port states that the opposition of the new electric light 
company has brought down the gas company’s charge 
materially. During last year the town paid for its 
street lights $18 for each lamp burning up to 1 a..m., 
and $21 for each lamp burning all night, and the town 
provided its own lamp posts. Next year the town will 
pay only $17 for lamps burning all night, and the com- 
pany will provide fixtures. The electric company sub- 
miited an offer at $16 per lamp, but was unable to guar- 
antee that it would prcevide poles unless the council re- 
scinded or modified its recent electric light ordinance. 

PATERSON, N. J.—The new contract with the United 
Gas Improvement Co. is at $19 a year for each of the 
413 street gas Jamps row in use and $18 a lamp a ycear 
whenever the number shaJl exceed 500. The price here- 
tofore has been $20 a lamp a year. 

TIFFIN, O.-—-The trustees of the gas works and city 
council have received bids for the sale of the city’s natural 
gas plant, and the indications are that the sale will be 
effected. R. G. Curlin and Patrick Dowling bid $70,000 
and James P. Davis $85,000. The plant, including leases, 
gas wells and pumping machinery, is said to have cost 
the city over $180,000, and has been in operation since 
1887. 


YOUNGSTOWN, O.—The Mahoning Gas Fuel Co. has 
commenced work on the construction of its new gas line 
from Youngstown into Pennsylvania, where it will connect 
with the main of the Oil City Supply Co. near West Mid- 
dlesex.. An official of the company is quoted as saying 
that the line will be laid without delay in order that it 
may be connected and gas turned in before cold weather 
so that the company will have it in case the present sup- 
ply should run short. 

SIOUX CITY, IA.—The Sioux City Gas Light Co. has 
completed its season’s work as far as laying mains is con- 
cerned, The company had expended about $40,000 in im- 
provements in this city this season, and has put down 
over six miles of mains. Over two miles of new mains 
now on hand will be laid at the opening of next season, 
L. L, Kellogg, Supt. 


ABERDEEN, S. DAK.—The Aberdeen Gas & Elec. 
tric Light Co. was incorporated Oct. 27 with a capital 


stock of $75,000, by Fred A. Bartholomew, J. S. Bar- 


tholomew, Geo. B. Clifford and others. 
SACRAMENTO, CAL.—Bids are asked until Nov. 28 for 


a franchise to lay mains and furnish illuminating and 


fuel gas in any and all the streets of this city for 25 
years. The Pacific Gas Light & Fuel Co. has petitioned 
for such a franchise. Chas. E. Leonard, Pres. Trustees. 


MISCELLANEOUS CONTRACTS. 


DITCH.—Rose, Minn.—Bids are asked until Nov. 16 
for ConBte ner nie a ditch in Rose. D. M. Sullivan, County 

udr. 

LEVEE WORK.—Port Allen, La.—Bids are asked until 
Noy. 9 for the enlargement of Bayou Goula levee, 16,000 
cu. yds. A. D. Barrow, Secy. Bd. | 

BATTERY.—Baltimore, Md.—Bids are asked until Noy, 
27 for building a gun battery at Hawkins Point. Gol, 
Peter C. Hains, U. S. Engrs., 9 Pleasant St., Baltimore. 

TELEPHONE FRANCHISE.—Amherst, Mass.—The 
Northfield Telephone Co. has begun work on its proposed 
system in this city, a franchise for which was recently 
granted. 

CRIB BULKHEAD.—Brooklyn, N. Y.—Bids are asked 
uaitil Nov. 12 for building a crib bulkhead on piles at the 
foot of Amity St., East River; surety, $1,500; T. B. Willis, 
Comr. Cy. Wks. 

PIER WORK.—Milwaukee, Wis.—Bids are asked until 
Nov. 27 for constructing crib and pile pier extensions, as 
described in our advertising columns. Capt. Geo. A. 
Zinn, U. S. Engrs. i 


BATTERY.—Newport, R. I.—Bids are asked until Noy. 
24, for constructing a gun battery on Dutch Island, R. L., 
as stated in our advertising columns. Maj. D. W. Lock- 
wood, U. 8. Engrs. 

BREAKWAT®R.—Philadelphia, Pa.—Bids are asked un- 
til Dec. 10 for constructing stone breakwater in Delaware 
Bay, Del., as stated in our advertising columns. Maj. C. 
W. Raymond, U. S. Engrs. 

SHORE PROTECTICN.—Bids are asked until Noy. 14 
for constructing 3,000 ft. of shore protection on Raritan 
Bay, N. J., as stated in our advertising columns. N. F, 
Barrett, 5G Wall St., New York city. 


BATTERIBNS.—St. Augustine, Fla.—Bids are asked until 
Noy. 24 for building gun and mortar batteries at Key 
West Fla., as stated in our advertising columns. Lt, 
Col. W. H. H. Benyuard, U .S. Engrs. 


BATTERY.—Charleston, S. C.—Bids are asked until 
Noy. 80 for furnishing material and constructing battery 
at Sullivan Island, 8. C., as stated in our advertising col- 
umns. Capt. Frederic V. Abbott, U. 8S. Engrs. 

BOILERS, ETC.—San Francisco, Cal.—Bids are asked 
until Noy. 23 for furnishing two steel fog-signal boilers 
and two sets of steel doors for same. Maj. Chas. B. 
L. B. Davis, U. S. Engr., 89 Flood Bldg., San Francisco. 


FERRY APPROACH.—Galveston, Tex.—The county 
commissioners awarded a contract to L. P. Featherstone 
to build the approaches to the proposed Bolivar ferry, at 
$58,900. The ferry is to be used jointly by the county 
and the Gulf & Interstate R. R. Co. 

DOCK AND DREDGING.—Menominee, Mich.—It is re- 
ported that the United States Leather Co. is receiving 
bids for constructing 1,850 lin. ft. of dock and for dredg- 
ing 1,930 lin. ft. of channel in the Menominee River 8 ft. 
deep and 60 ft. wide; estimated cost, $12,000. 

TELEPHONE FRANCHISE.—Seneca Falls, N. Y.—The 
board of trustees is considering the question of granting 
a franchise to a telephone company which proposes to 
connect this place with Auburn, Waterloo, Geneva, Can- 
andagua and other places. P. W. Bailey, Pres. 

NAVAL SUPPLIES.—Washington, D. C.—Bids are 
asked until Noy. 10 for furnishing pulleys, screws, lathe 
chucks, brick, steel shafting, forgings, etc., for the Wash- 
ington, New York and Norfolk navy yards; and until 
Noy. 24 for supplies for the Mare Island, Cal., navy yard. 
Edwin Stewart, Paymaster Gen., Washington, D. C.- 

DREDGING.—Wilmington, Del.—Bids are asked untii 
noon, Dec. 2, for dredging in Rock Hall Harbor and inner 
harbor of Rock Hall, Queenstown harbor, Choptank, 
Chester, Manokin, Wicomico, Pocomoke and Warwick 
Rivers, Md.; Broad Creek, Del.; and Nanticoke River, 
Del. and Md. Wm. F. Smith, U. S. Agent, Wilmington. 


WHARF .—San Francisco, Cal.—Fontana & Co. have 
made a contract with Warren & Malley for improvements 
to the woolen mill property near the foot of Van Ness 
Ave., purchased a few months ago. These will consist in 
the building of a wharf 150 ft. long, the construction of a 
bulkhead and the filling in of two 50-vara lots. Work 
will be commenced at once, and will cost about $15,000. 

GUN FORGINGS.—Washington, D. C.—Bids are asked 
until Noy. 14 for furnishing the Department the following 
material: Rough bored and turned forgings for breech- 
loading rifles, viz.: 1 set 12-in.; 14 sets 13-in. For forms 
oi proposal, information concerning shapes and weights 
of the gun forgings, the specifications governing the manu- 
facture and the test for the acceptance of the same, and 
for all other particulars, apply to the chief of the bureau 
of ordnance, Navy Department, Washington. H. A. Her- 
bert, Secy. 

MORTAR BATTERY.—North Point, Md.—The following 
bids were received by Col. Peter C. Hains, Baltimore, 


Oct. 26, for constructing a mortar battery at North 
Point: 

Isaac S. Filbert, Baltimore, Md..........5i2-> +. $111,972 
Owen Patterson, Baltimore, Md.............. -. 119,949 
Henry Smith & Sons, Baltimore, Md..... vie eiecccews OSEHOT 
Nardin & Anderson, McDonogh, Balt. county.... 102,757 
Sanford & Brooks, Baltimcre, Md.........2.... 91,513 
James M. Douglas, 45 Builders’ Exch., Baltimore. 71,482 


REMOVAL OF PIERS.—New York, N. Y.—The contract 
for the removal of piers at 12th, Jane and Horatio Sts., 
North River, was awarded Oct. 30 to P. Sanford -Ross, 
the bids being as folows; Geo. S. -Terry, Secy. Dept. of 
Docks: 


P. Sanford Ross, 277 Washington St., Jersey City.. $775 


Andrew A. Bouker, 110 Wall St. NewYork city.. 974 
Spearin & Preston, 87 W. 4th St., Bayonne, N. J.. 1,200 
Bernard Rolf, Oakland pl., Tremont, N. Y....... so deaoe 
R. G. & J. S. Packard, 180 Pearl St., New York.. 1,445 


LEVEE WORK.—New Orleans, La.—Bids are asked 
until Noy. 12 for the following levee work: Abattoir, 790 
cu. yds.; Roy, 8,840 cu. yds.; New Home, 3,300 cu. yds.; 
Story, 500 cu. yds.; Irving, 2,150 cu. yds.; Marritt, 3,150 
cu. yds.; Caernarvon, upper, 3,160 cu. yds.; Caernarvon, 
5,825 cu. yds.; Orange Grove, 2,340 cu. yds.; Company 
canal, section 1, 19,250, and section 2, 19,750 cu. yds. 
The total allotment of work amounts to 72,575 cu. yds., 
and until Noy. 13 for work amounting to 78,390 cu. yds., 
as follows: St. Clair, Mon Plaisir, Greenwood, Bertrand- 
ville, Woodlawn, Belair, Fairview, Bon Sojour, Harlem, 
St. Sophie to Harlem, Gotzinger to Bell, Oakville and 
Magnolia, 
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NAVY YARD IMPROVEMENTS.—Philadelphia, Pa.— 
Naval Constructor Feaster has asked the navy department 
for $408,000 for improveing the buildings in the navy 
yard. It is recommended that a new boat shop be built 
at a cost of $130,000, and that $40,000 worth of tools, 
such as lathes, planers, drill presses, etc., be bought. 
It is proposed also to install an electrical traveling crane 
of 20 tons capacity to cost, with its accessories, $22,500. 
Mr. Feaster has made plans also for two smitheries, 
which will cost $810,000. One building will be used for 
heavy forging and angle smithery; the other for general 
shipsmith work. The aggregate of cost of the improve- 
ments recommended is $408,571. 


FIRE ENGINE, ETC.—Hazleton, Pa.—Bids are asked 
until Noy. 20 for furnishing a fourth-class steam fire en- 
gine with rotary pump and a pumping capacity of 500 
gallons a minute, an approximate weight of 4,800 lbs., and 
with platform springs; also a chemical fire engine with 
two 60-gallon horizontal tanks, and 200 ft. best 4-ply 
ehemical hose, one 16-ft. ladder, pike poles, fire axes, 
etc.; also one hand extension ladder truck, provided with 
one 60-ft. extensicn ladder, one 40-ft. extension ladder, 
one 30-ft., cne 25-ft., one 20-ft., and one 16-ft. single 
ladder, two 14-ft. rocf»ladders, one 12-ft., one 14-ft. and 
one 16-ft. scaling ladders, two life belts, pike poles, 
crow bars, lanterns, ete. John W. Klinger, Cy. Clk. 

FORTRESS IMPROVEMENTS. — Washington, D. C. — 
Press reports state as follows: Under the head of forti- 
fications in his annual report Gen. Wm. P. Craighill, Ch. 
of Engrs., says that detailed projects have been approved 
for the artillery defense of Portland, Me.; Portsmouth, N. 
H.; Boston, Narragansett Bay, eastern entrance to Long 
Island Sound (partial), New York, Philadelphia, Balti- 
more, Washington, Hampton Roads, Wilmington, N. C.; 
Charleston, Savannah, Key West, Pensacola, Mobile, New 
Orleans, Galveston, San Diego, San Francisco, mouth of 
Columbia River, and Puget Sound. In these projects use 
is made of the existing old type fortifications which are 
either strengthened and given in part modern armament 
or utilized as an adjunct of the newer and stronger 
works. Gen. Craighill urgently recommends an appro- 
priation of $100,000 for the preservation and repair of 
fortifications, saying that as a result of the failure of 
Congress to make proper provision in the past for their 
care, the ungarrisoned fortifications and reservations are 
now in a deplorable state, with the perishable portions 
now almost worthless, and the heavy masonry work slowly 
being destroyed. 


NAVY YARD IMPROVEMENTS.—Brooklyn, N. Y.— 
The annual report of Commodore HE. O. Matthews, chief 
of the bureau of yards and docks, contains the following 
recommendations for improvements at the Brooklyn Navy 
yard: For the enlargement of the berthing capacity of the 
wall at the entrance to the new drydock, No. 3, which 
will require the dredging of all the upper part of the 
Wallabout channel, $75,000; for a piece of retaining wall 
between the new dock and the old bridge, $20,000; com- 
pletion of the causeway between the mainland and the 
Cob Dock, according to the plans calling for the larger 
number of culverts, $25,000; completion of the eastern 
quay wall of the Whitney basin to within 180 ft. of the 
causeway, $18,000; a building for the storage of ship steel, 


CONTRACT PRICES. 


BREAKWATERS.—New London, Conn.—Capt. Smith S. 
Leach received the following bids Oct. 28 for construct- 
ing breakwaters, as advertised in Engineering News: 


At New Hayen, 100,000 tons: Per ton. 


Hughes Bros. & Bangs, Syracuse, N. Y.......... -- $0.88 

S. & Ww. 8. Belden, Hartford, Conn... sicceomn canes 1.07 

Jeeta np SDIDMa LoL Ste, NWVASHIN STON, oc cc ce nin 1.08 
At Duck Island, 25,000 tons: 

J. Frank Quinn, 149 Broad St., New York.......... .65 

By GB cB GIS PROTEIN ee wise oils cual cae views -93 

JOHN J. ShIPMaAN a WOR RIBRLON 6.700 secitis cewe ns cence 1.40 


JETTY AND LEVEE.—San Diego, Cal.—Maj. Chas. E. 
L. B. Davis, U. S. Engrs., San Francisco, received the fol- 
lowing bids Oct. 22 for constructing jetty and repairing 
levee at San Diego harbor: 


BRICK PAVING.—Marietta, O.—W. P. Mason, Cy. 
Engr., writes us that the contract for brick paving in 
Fourth St. has been awarded to Wm. J. Berry, of Dilles 
Bottom, O., the bids being received Oct. 26 as follows: 


Paving. Curb. 
Wm. J. Berry, Dilles Bottom, O.....$0.70 $0.33 
T. B. Townsend Co., Zanesville, O. ... .69 oo 
J. H. Kelley, Portsmouth, O. ......... 18 44 
John Wilking, Marietta, O. ........... .69 oo 


LEVEE WORK.—New Orleans, La.—The state board of 
engineers has awarded the contract for the construction 
of 120,000 cu. yds. of levee work; 40,000 cu. yds. of 
which is in the enlargement and rebuilding of the cut-off 
bayou to Ashton levee, on Red River, and in Rapides 
parish, to Jordan Bros., at 7 cts. a cu. yd. The Overton 


Bids for Constructing Jetty and 


Bidder. 


Jetty: 
Waldo S. Waterman, San Diego 
California Construction Co., San Francisco 
William H. Healy, San Francisco 
Cotton) Bros; &.Caz, Oakland, .. . ...00 ose. cence ns 


Repairing Levee, San Diego, Cal. 


i———Per lin. ft. of trestle-———_, 
Brush 


Sen patecd feast | wrk, 1-7th mattress, 
wrk wi j—of a pile.——, 2cu.yds. §S 
dble trck Price, Per Se ate cat 
railway. per pile. 1-7 pile. cu. yd. per ton. lin. ft 
$5.00 $10.00 = $1.4 52.50 $2.20 $64.23 
6.50 10.00 1.48 1.90 2.35 68.13 
6.50 12.00 meee ied 2.40 2.28 67.73 
7.40 12.00 1.71 2.98 2.86 83.71 


Earth fill- Cobble- Revet- 
ing,2,680 stn, 400 m’t, 600 


Levee: cu. yds. cu. yds. cu. yds. Total. 
William Osburn! ...... $0.2 $1.40 $3.95 $3,546 
Simpson & Pirnie! .... .65 2.10 5.20 5,702 
Goodbody & Roesner? .. .18 1.45 3.48 3,150 
John Englebret! ....... .38 aye 4.48 3,990 
William S. Healy? ..... 20 1.68 4.28 3,776 
Cotton Bros. & Co.3.,.. .23 1.90 4.80 125) 

1fan Diego. *San Francisco. *Oakland. 


RETAINING WALL.—Youngstown, O.—D. N. Simpkins, 
Secy. Water Bd., writes us that the contract for con- 
structing a retaining wall of stone masonry on the river 
bank at the pumping station has been awarded to Christ. 
Manser, at $4 a perch; Thos. Lightbody bid $6.50; Geo. 
A. Thornton, $4.05; and Frank MecMasters, $4.95 a perch, 
and Chas. H. Connell, $5.50 a cu. yd.; all local bidders. 

PIPE SEWERS.—Allegheny, Pa.—The contract for a 
lateral sewer in Perrysville Ave. and Riverview Park has 
been awarded to Harvey Sloan, at the follow.ng prices: 
18-in. pipe, 2,300 ft., 85 cts. a ft.; 15-in., 6,800 ft., 85 
cts.; 16-in., iron pipe, 300 ft., $1.65; manhole shafts, 40, 
$15 each; total, $8,830. Chas. Geyer, Mayor. 

BRIDGEH.—Cleveland, O.—The lowest bid for construct- 
ing the Willow St. bridge was that of the King Bridge 
Co., at $28,801, the itemized bids being as follows; D. E. 
Wright, Dir. Pub. Wks.; M. E. Rawson, Cy. Engr.; Jas. 
T. Pardee, Engr. Bridges: 


Bids for Willow St. Bridge, 


Cleveland, O., Oct. 22. 


g ae i & FE 

0) oO 5; OH B6 ad 6 mo ° 
o 3 ae ae As gee hae a guy as 
“ fq B® Ae ven) Soe oo a BD so 
Quantities. al gS BS zo Seis ep Sei ° ee ey 
Heese sae PE US) Eero ent) Gon She. se 
Ho So ba 38 Sta teilehe atte moO aoe Ea 

Y. o a A > = = = es 
Steel and iron super.....400 tons... .$56.60 $64.00 $64.50 $66.40 $67.00 $67.60 $71.00 $71.23 $89.55 $98.00 
Counterweight ......... Obs Ao. tO 8.00 40.00 17.00 8.00 19.00 14.00 15.00 17.25 15.00 
Electrical equipment .............. 3,400 4,000 4,876 3,600 3,400 3,000 4,500 4,100 4.030 4,000 
Uiledesd Ao oe now emortioeN 53M. ft... 27.00 24.00 29.50 25.00 25.00 26.00 22.00 25.00 29.00 siege 
Medina paving eVOO Ratt. os .30 F343) 40 .33 .30 100 -30 .35 .33 .35 
b> Wir Bias. sae tse s 96\lin. ft...  -.36 250 .60 50 36 15 -50 -50 40 50 
PUTS LIES ees Gell ala clere © Bi2aq. ft... “10 15 -20 15 -10 235 15 215 12 15 


$20,000; coal shed, $5,000; to grade the ground between 
drydock No. 3 and Clinton Ave., $10,000; six sanitary 
latrines, $38,000; additional dynamo and engine, $12,000; 
an erecting shop to be built on as a wing to the main 
building, No. 28, $65,000. The temporary structure used 
for this purpose has burned down once, resulting in a 
large loss. The presence of the electrician is required in 
the yard at night, and it is suggested that a suitable 
house be erected for his accommodation, to cost $5,000. 
Commodore Matthews also outlines a scheme for the com- 
bining of the steam generators of the yard into one cen- 
tral group. In order to do this a new boiler-house will b? 
necessary, which can be constructed for $22,542, and 
$31,500 is also recommended for the building of ten new 
boilers and piping for the yard. 

CANAL WORK.—Albany, N. Y.—Geo. W. Aldridge, 
Supt. Pub. Wks., awarded four contracts Oct. 20°. for 
canal work, as advertised in Engineering News, the bids 
being as follows: Contracts No. 1, for improving Erie 
Canal, from Ferry St., Buffalo, to Commercial Slip, and 
Slips 1, 2 and 3, and Commercial Slip, in Buffalo; No. 2, 
for improving Erie Canal, from MeDonald culvert to 
Ferry St., Buffalo, a distance of 18 miles; No. 3, for 
improving Erie Canal, from head of Lockport locks to 


McDenald’s culvert, a distance of 5 miles; No. 4, for 
building the Cartersville waste weir and spillway: 
Contract No. 1, Western Division: 
Barber Asphalt Paving Co., New York.........«.$417,160 
*Donnelly Contracting Co., Buffalo, N. Y....... . 894,955 
Michael J. Dady, Brooklyn, N. Y.........-..+++- 505,085 
McNaughton & Bapst, Buffalo, N. Y......-.-.++- 438,200 
Contract No. 2, Western Division: 
*Buffalo Dredging Co., Buffalo, N. Y............$291,686 
Barber Asphalt Paving Co., New York.......... 293,278 
Michael J. Dady, Brooklyn............- 345,109 
Hingston & Woods, Buffalo, N. Y........+..+.-+- 777,930 


Contract No. 8, Western Division: 
Dawson & Lymmes, St. Catherine’s, Ont....... . $298,540 
Lauer & Hagaman, Rochester, N. Y 276,055 


Hughes Bros. & Bangs, Syracuse, N. Y.......... 298,691 
Michael J. Dady, Brooklyn, N. Y.......+..-+++++ 528,354 
Chas. A. Danolds, Eagle Harbor, N. Y.......+.++ 822,775 
Donn Milley. Buttalos No CY ogee msre so scores -» 289,274 
Furnaceville Iron Co., Rochester, N. Y... 235,043 
Barber Asphalt Paving Co., New York.......... 298,211 
Mason, Hoge, King & Hanger, Frankfort, Ky.... 231,715 
*Chas. F. Parker & Co., New York City......... 188,542 
Contract No. 4, Western Division: 
Randerson & Seward, Albany, N. Y.....-.-.+.... $9,151 
H. N.,. Cowles, Rochester, N. Yin... cecvcsdecccees 15,467 


James Robinson, Rochester, N. Y 
John Calnan, Rochester, N. Y.... 
Geo. W. Mocre, Buffalo, N. Y 


*Awarded contract. 


PIPE SEWERS.--Marietta, O.—W. P. Mason, Cy. Engr., 
writes us that the contract for constructing pipe sewers, 
bids opened Oct. 26, has been awarded to D. W. Dye, of 
Marietta, the bids being as follows: 


D. W. T.B.Town- J.Wil- 

Items. Dye. send Co. king. 

SIN hIDGs DEL, Lipcisdalaainess As «0 $0.16 $0.25 $0.23 
Sint. cad xc cheteeta vad <ioid 20 BP ¢ ol 
10-in. a ae ee Cee +25 30 .o0 
18-in. ht) Bd ciewiadewianie << 40 .60 46 
Manholes each) ina. cate ai bisa. oe 25.00 25.00 25.00 
Cast-iron. pipe, per Jb. ...6.6 263s .03 04 .03 
MTuUshtanikkeW GAehs oepus wie scree «a. 25.00 25.00 25.00 
Liam pholes,6aCh, wrtcctscleucte ste alee 5.00 5.00 5.00 
Motal™ Rascretacclerstetametate| sara Mevcya ictoses $1,601 $2,110 $2,029 


DREDGING.—Chicago, Ill.—Maj. W. L. Marshall re- 
ceived the following bids Oct. 24 for dredging Chicago 
River, as advertised in Engineering News; there is avail- 
able for this work $50,000, and contracts to the amount 
of $700,000 have been authorized: 


levee, also on the Red River, will be enlarged - 
built to the extent of some 75,000 cu. yds., aa ss bid 
of M. L. Linnan, 8.73 cts. a cu. yd. was the lowest. 


METAL MARKET PRICES. 


FOUNDRY PIG IRON.—New York: $10.75 to $12.5 
Pittsburg: $10.25 to $12. Chicago: 10°75 ic $150 
LEAD.—New York: 2.85 to 2.9 cts. Chi #26 
St. Louis: 2.65 to 2.7 cts. ete 


BARB WIRE.—Pittsburg: $1.75 to $1.80 for galvan- 
ized and $1.55 and $1.65 for painted in | ; 
than carload lots at mill. » . Vag er teal 


NAILS.—Pittsburg: $2.55 per keg for carlo 
$2.65 for less than carload lots of ate nails oe malts bo 
and $2.40 for cut nails at mill. Chicago: $2.70 and $2.80 
for _wire nails, $2.45 and $2.55 for cut nails. New York: 
aa) and $2.80 for wire nails and $2.45 and $2.55 for cut 

ils. 

SCRAP.—Car wheels, $10.50 to $11.50; wrought turnings 
$8.50 to $9; cast borings, $7.25 to $7.75, all doltverss a4 
purchasers’ works; hammered car axles, $16 to $17, deliv- 
ered at New York; wrought pipe and tube, $7.50 to $8 
delivered at New York; No. 1 railway wrought, $10.50 to 
$11.50; cast machinery, $11 to $11.50 at mill. ’ 


TRACK MATERIAL.—New York: angle bars Mie 6 
io cts.; spikes, 1.6 to 1.65 cts.; track Bola, 1.85 to 1.95 
cts. with square and 1.95 to 2.05 cts. with hexagon nuts 
aye engis ‘ee 1.4 to 1.45 cts.; spikes, 1.65 to 1 75 
ets.; trac olts, 1.95 to 2 ets. with 2.05 
2.1 cts. with hexagon nuts. Sak pear an iy “emp 


_RAILS.—New York: $28 at eastern mills and $28.75 
tidewater; old rails, $12.50 to $13.50 for iron, Ae $11 ne 
12 for steel; light rails, $29; girder rails, $28 up to 
-in., and $30 for over 7-in. rails. Pittsburg: $28 for 
standard sections of 45 lbs. and over; old rails, $15 to $16 
for iron, and $12 to $13 for steel. Chicago: $29 to $3 
for standard sections, $28 for light sections; old rails. $13 
for iron and $8 to $8.50 for steel. A 


IRON AND STEEL.—The “Iron Age”’ reports that pros- 
pects are encouraging for a marked revival in trade and 
a rise in prices. There has been more movement, notably 
in Bessemer pig, in the central West, and considerable 
business has been done at advancing prices. The rebate 
on bars has induced more purchasing. Some orders for 
structural material have been placed in Chicago, and 
more are in sight there and in other large towns. There 
have also been more inquiries for plates, with some sales, 
which have put the mills into better shape. In Chicago 
the outlook has improved considerably. Inquiries for 
large quantities of bridge material have been made, and 


Bids Received Oct. 24 for Dredging Chicago River. 


Main River and South 


| Branch————-, | -North Branch- ' 
4 wa - wa 
ro OB UO. we ORS DOS 
Meg el gos Mee aa Powe 
Gon be bom wor Fees 
Bidder. Sins SSS eUSa 8 S435 stSauss & 
HHO OOM DOOO 6 LDS OOH DODS & 
A ise] fo & Q ion ee] GB 
SHiOe Dixon; HACIRG we WaNe wil gis oon clerlenle «cere ualee choice Pct cre eee ticec Some $0.12% $2.50 $3.00 $104,948 
Carkin, Stickney & Cram, Detroit, Mich. ............ $0.1534 $2.50 $3.00 $73,202 13% 2.50 3.00 117,671 
Chicago’ Dredging! Gepock Go.) Chicago, Ts. vies oceans lesen) wanes ats ah 2 1.50 .25 102,034 
Chicago Dredging & Dock Co., Chicago, Ill. .......... 14 1.50 .25 64,392 Pe tba ohn cake aa 
Green’s Dredging Co., Chicago, Ill. .......scescenceee 109 1.00 .50 50,194 099 1.00 .50 84,228 
Lydon & Drews Co., Chicago, Ill. ......-2+.seeeeeees 12% 1.00 .18 56,290 097 1.00 .13 82,438 
FitzSimons & Connell Co., Chicago, Ill.... ......-+eeeees 15% 1.75 .80 71,306 14 1.75 .830 119.042 


DREDGING.—Norfolk, Va.—Capt. Thos. L. Casey re- 
ceived the following bids Oct. 26 for dredging in Elizabeth 
River, as advertised in Engineering News; each bidder 
agreed to commence work 30 to 60 days from date, and to 
complete the work in five months: 


Daily* 

Bidder. Price excvtn, 

per cu. yd. cu. yds. 

Virginia Dredging Co., Richmond, Va. .-.$0,087_ 3,000 

Elijah Brainard, New York ...........- -O875 2,000 

American Dredging Co., Philadelphia .. .092 2,000 

Sanford & Brooks, Baltimore, Md. ...... .091 4,000 

Rittenhouse R. Moore, Mobile, Ala. .... .10 2,500 

P. Sanford Ross, Jersey City, N. J.... .084_ 3,000 

Chester T. Coler, Norfolk, Va........... -O987 2,000 
*Guaranteed. 


large contracts for bridge and structural material are 
pending. At Pittsburg, pig iron has been active and 
prices have been rising, but the steel market is dull. 
There have been some small lots of sheet and tin-plate 
bars sold at pool prices, but very few orders are received 
for billets. The orders indicate that buyers are expecting 
higher prices in pig iron and structural material, and 
many mills are refusing to sell orders for next year at 
present prices. It is estimated that building work ag- 
gregating $60,000,000 in value is being figured on, for 
which a large amount of metal work will be required. 
Large orders for rails are expected in 1897, and a re- 
duction in prices for rails is talked of. 

LEAD, COPPER, AND TIN PLATE.—There has been a 
sharp advance in prices of lead, and the market is re- 
garded as firm. Copper has been very irregular in price, 
and no very large orders have been made. The low prices 
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for tin plate, due to the fight between steel works in and 
out of the pool, have led American mills to invade the 
Pacific Coast market, which was supposed to be open only 
to the Welsh works. Considerable blocks of tin-plate 
have already been shipped around .Cape Horn and others 
are to follow. 


pe 


INDUSTRIAL NOTES. 


THE LACONIA CAR CO., Laconia, N. H., was re- 
cently placed in the hands of a receiver. The resources 
are stated to be $407,000 and the liabilities $617,000. 

THE SEWICKLEY BRICK & STONE WORKS, West 
Newton, Pa., has been sold to Grantham & Humph- 
ries, Scottdale, Pa., for $15,000; the works will resume 
operations soon. a 

JAMES H. SWINDELL, Room 708 Publication Bldg., 
Pittsburg, Pa., designer and builder of furnaces and con- 
tinuous water seal and drop gate gas producers, has 
opened an office. 

THE POTTSVILLE IRON & STEEL CO., Pottsville, 
Pa., has successfully erected in one piece a stack 105 ft. 
high. It is intended to increase the output of the open- 
hearth steel furnaces. 

JULES BERTERO, Granite Building, St. Louis, Mo., has 
recently completed the sinking of two artesian wells at 
Blue Island, Cook county, Ill., 1,400 ft. deep each, which 
give a supply of 600,000 gallons of water daily. 

THE BETHLEHEM IRON CO., Bethlehem, Pa., on 
Oct. 28 made a shipment of armor plate for the Russian 
battle-ship ‘‘Rostislav.’’ The plate will be tested in Rus- 


sia. A big invoice of 18-in. gun material was also 
shipped to the Washington Navy Yard. 
THE PUSBEY & JONES CO., of Wilmington, Del., 


has contracted to build for the Hudson River Paper 
Mills Co., of Palmer’s Falls, N. Y., a machine capable 
of producing paper 147 ins. in width. The Pusey & Jones 


ENGINEERING NEWS. 


Co. has just completed the shipment of a large paper 
machine to Glens Falls, N. Y., and has in course of 
construction a 145-in. machine. 

P. KNUDSON & SON, 874 N, Washtenaw Ave., Chi- 
cago, have completed the laying of the 2,000 ft. of 16-in. 
water-works intake main into Lake Michigan for the 
U. 8. Government at Fort Sheridan, Ill. Capt. F. P. 
Jones, U: 8. A., was the engineer in charge. 

THE HARBISON & WALKER CO., Pittsburg, Pa., is 
said to have received a contract to furnish all the high- 
grade material to be used in the construction of the new 
open-hearth plant of the Nicopol-Mariopol Mining & 
beget asia Co.,.of Russia, amounting to about 75 car- 
oads. 

THE BUFFALO STEAM PUMP CO.’S plant, North 
Tonawanda, N. Y., has been sold by the receiver, W. A. 
Joyce, to F. C. M. Lautz, of Buffalo. The sale is to be 
confirmed by the Supreme Court. It is understood that 
the shop will be run about the same as_ heretofore 
when the proper arrangements have been made. 

THE DIAMOND MACHINE & TOOL CO., Toronto, Ont., 
has accepted a contract, it is said, for building all the ma- 
chinery for a new. nail plant in Ontario, west of Toronto. 
It has completed a new improved diamond nail machine, 
and is at work on the other machines. The one completed 
is built of cast steel parts and will turn out 350 3-in. nails 
per minute. 

TRE GILLETTH-HERZOG MFG. CO., Minneapolis, 
Minn., has recently completed the construction of a new 
engine and boiler house, 60 x 266 ft., to contain a battery 
of 30 boilers, for the Anaconda Smelting Co., of Ana- 
conda, Mont. This is one of the four steel buildings 
which this firm has designed and built for the Anaconda 
Sompany. The entire structure is said to have been de- 
signed, built and erected in 90 days. - 

THE BERLIN IRON BRIDGE CO.,of East Berlin,Conn., 
has a contract for a car barn and shop building for an 
electric road at Port au Prince, Hayti. These buildings will 
be of steel throughout, having a steel skeleton frame work 
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covered on the sides and roof with corrugated iron. Tha 
ee is 3370 ft. and the car barn 40x 160 ft. This 
building is one of the many which have been turned out by 
this company for export to foreign countries during the 
past few months, 


THE SOUTH PITTSBURG PIPE WORKS. South 
Pittsburg, Tenn., has been awarded a contract for fur- 
nishing several miles of cast-iron water pipe to the city 
of Honolulu, Hawaiian Islands. This order was secured 
in a competition with a number of American as well as 
Beigium and English fcundries. The company has just 
completed an export crder of 1,600 tons of cast-iron 
water pipe to Costa Rica, Central America. Among other 
orcers recently secured are contracts for furnishing pipe 
for water-works at Cherry Valley, N. Y.: Los Angeles, 
Cal.; Corry, Pa.; Stockton, Lena and Warren, Ill., and Di- 
kader, Towa. 

THE BETHLEHEM IRON CO., Bethlehem, Pa., exhibit- 
ed at the American Street Railway Association convention 
at St. Louis, one of its hollow forged, fluid, compressed 
open hearth steel shafts made for the Chicago St. Ry. 
Co. This is one of 12 shafts now being furnished to 
that corporation. It is 28 ins. in diameter in body; 22 
ins. diameter in journals;; 11-in. hole; 22 ft. 6-in. long; 
weigh, 15 tons. Mr. H. F. J. Porter, M. Am. Soc. M. E., 
Manager of the western department, with office in the 
Marquette Bldg., Chicago, was in charge of the exhibit 
and delivered a lecture at the convention, illustrated with 
stereoptican views. 


MR. CHARLES WARD, Charleston, W. Va., is said to 
be building eight large boilers each having 62% sq. ft. 
grate and 2,515 sq. ft. heating surface, for the new line 
of ferryboats for the Pennsylvania R. R., to ply from 
Jersey City to 28d St., New York city. The boilers are 
said to be unlike anything heretofore built of the tubular 
type and were designed specially for this duty. It is ex- 
pected that a third boat will be built shortly. Mr. Ward 
has recently rebuilt the two Thornycroft boilers of the 
United States torpedo boat ‘‘Cushing,”’ having entirely re- 
tubed them and made other repairs. 
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improvement of Eric Canal, Middle 
Division—Contract No. 1. 


.) YORK STATE CANALS — NOTICK 
Neve Contractors—Office of the Superin- 
tendent of Public Works, Albany, N. Y., 
ber 22d, 1896. £ J 

Oe ratiant to chapter 79, laws of 1895, 
and chapter 794, laws of ae Ron ee ee 
i ceived by the Superi - 

ea bene iy ee at his office in Al- 


H f Public Works, 
eee N. Y., until Tuesday, November 10th, 
1896, at 12 o’clock noon of that day, for 


i rovement of the Brie canal from the 
Re of Oneida county to a point 100 ote 
below the lower hollow quoin of Lock No. 46, 

Plans, specifications, notices and form 
of contract may be seen from the eaves at 
publication of this notice to the date fixe 
for the receipt of proposals, at the office 
of the Superintendent of Public Works te 
Albany, N. Y., and at the office of Thomas 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. Y., and at the 
office of R. G. Lay, Assistant Superintend- 
ent of Public Works, in Rochester, N. Ys, 


< . f 
REQUIREMENTS —In the selection c 
eee to be used in the sate meee meee 
‘ed in this state wi e give € 
manufactured in tht they satisfactorily pass 


direcr that materials shall be taken there- 
from or deposited thereon. 

The delivery of all materials and all oth- 
er work must progress in such order, at 
such times and at such rates of speed as 
shall be satisfactory to the Superintendent 
of Public Works as is contemplated by 
chapter 794 of the laws of 1896. 


“The Superintendent of Public Works will 
employ inspectors to represent his devart- 
ment in and during the prosecution of the 
said work, and the orders and require- 
ments of said inspectors must be observea 
by thg contractor, and said inspectors 
must be furnished with every needed or 
required facility for the inspection of ali 
materials and work under the contract. 
This notice will be publicly exhibited at 
the letting of said work, and will be at- 
tached to and become a part of any con- 
tract which may be executed by the Su- 
perintendent of Public Works for said 
work, and shall have the same binding ef- 
fect as any other part or portion thereof. 


Every proposal for said work must - be 
accompanied by a draft or certified check 
upon some good banking institution, of 
the city of New York or Albany, issued 
by a national or state bank in good credit 
within the state, payable at sight to the 
Superintendent of Public Works for the 
amount expressed below as required tc 
be deposited with bid for the proposed 
work. Tne amount of deposit with bid for 
the same will be $6,800; and will be re- 
tained as a part of the security until the 
completicn of the work; the amount of 
labor boud required on execution of con- 
eract, $47,600; the amount of bond for the 
faithful performance of contract, on ex- 
ecution of contract, $68,000. All proposals 
for the above werk must be addressed to 
the Superintendent of Public Works at 
Albany, N. -Y., and must be endorsed on 
envelope. ‘‘Proposal for the improvement of 
the Erie canal, from the east line of Oneida 
county to a point 100 feet below the lower 
hollow quoin of Lock No. 46.’”’ The right is 
reserved to reject any or all bids. 

GEO, W. ALDRIDGE, 
43-3t Superintendent of Public Works. 


Improvement of Erie Canal, Middle 
Division—Contract No. 2. 


EW YORK STATE CANALS — NOTICE 
to Contractors—Office of the Superin- 


tendent of Public Works, Albany, N. Y., 
October 22d, 1896. 
Pursuant to chapter 79, laws of 1895, 


and chapter 794, laws of 1896, sealed pro- 
posals will be received by the Superintend- 
ent of Public Works, at his office in Al- 
bany, N. Y., until Tuesday, November 10th, 
1896, at 12 o’clock noon of that day, for 
the improvement of the Erie canal from 
a point 100 feet below the hollow quoin of 
Lock No. 49 to a point 100 feet below the 
lower hollow quoin of Lock No. 50. 

Plans, specifications, notices and form 
of contract may be seen from the date of 
publication of this notice to the date fixed 
for the receipt of proposals, at the office 
of the Superintendent of Public Works in 
Albany, N. Y., and at the office of Thomas 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. Y., and at the 
office of R. G. Lay, Assistant Superintend- 
ent of Public Works, in Rochester, N. Y. 

REQUIREMENTS —In the selection of 
cements to be used in the said work, these 
manufactured in this state will be given the 
nreference. provided they satisfactorily pass 

the specifications. 

§ shall arise in re- 
of the cement tests 
pecifications for this 
nt of Public Works 
tests shall be repeat- 
iynu’ under the super- 
xperts employed by 
settle the questions 


of Public Works 

jrices which shall be 

| the contractor and 

oompensation for ma- 

lished and done and 

ire fixed in the con- 

tted to him for ap- 

‘he location and ex- 

its and spoil banks, 

jriated outside of the 

iation lines, must be 

‘perintendent of Pub- 

--- .wewrns vemic cue resident engineer shall 

direct that materials shall be taken there- 
from or deposited thereon. 

The delivery of all materials and all oth- 
er work must progress in such order, at 
such times and at such rates of speed as 
shall be satisfactory to the Superintendent 
of Public Works as is contemplated by 
chapter 794 of the laws of 1896. 

The Superintendent of Public Works will 
employ inspectors to represent his depart- 
ment in and during the prosecution of the 
said work, and the orders and _ require- 
ments of said inspectors must be observed 
by the contractcr, and said inspectors 
must be furnished with every needed or 
required facility for the inspection of all 
materials and work under the contract. 

This notice will be publicly exhibited at 
the letting of said work, and will be at- 
tached to and become a part of any con- 
tract which may be executed by the Su- 
perintendent of Public Works for said 
work, and shall have the same binding ef- 
fect as any other part or portion thereof. 

Every proposal for said work must be 
accompanied by a draft or certified check 
upon somé good banking institution, of 
the city of New York or Albany, issued 
by a national or state bank in good credit 
within the state, payable at sight to the 
Superintendent of Public Works for the 
amount expressed below as_ required to 
be deposited with bid for the proposed 
work. The amount of deposit with bid° for 
the same will be $9,250; and will be re- 
tained as a part of the security until the 
completion of the work; the amount of 
labor bond required on execution of con- 
tract, $64,750; the amount of bond for the 
faithful performance of contract, on. ex- 
ecution of contract, $92,500. All proposals 
for the above work must be addressed to 
the Superintendent of Public Works at 
Albany, N. Y., and must be endorsed on 
envelope, ‘‘Proposal for the improvement 
of the Erie canal, from a point-100 feet be- 
low the lower hollow quoin of Lock No. 49 
to a point 100 feet below the lower hollow 
quoin of Lock No. 50.”’ The right is reserved 
to reject any or all bids. 

GEO. W. ALDRIDGE, 
43-8t Superintendent of Public Works. 


improvement of Erie Canal, Middle 
Division—Contract No. 3. 


NEW YORK STATE CANALS — NOTICE 
to Contractors—Office of the Superin- 
tendent of Public Works, Albany, N. Y., 
October 22d, 1896. 

Pursuant to chapter 79, laws of 1895, 
and chapter 794, laws of 1896, sealed pro- 
posals will be received by the Superintend- 
ent of Public Works, at his office in Al- 
bany, N. Y., until Tuesday, November 10th, 
1896, at 12 o’clock noon of that day, for 
the improvement of the Erie canal from a 
point 100 feet west of the upper hollow quoin 
of Lock No. 50 to 100 feet west of the 
center of Camillus Road Bridge. 

Plans, specifications, notices and form 
of contract may be seen from the date of 
publication of this notice to the date fixed 
for the receipt of proposals, at the office 
of the Superintendent of Public Works in 
Albany, N. Y., and at the office of Thomas 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. Y., and at the 
office of R. G. Lay, Assistant Superintend- 
ent of Public Works, in Rochester, N. Y. 

REQUIREMENTS —In the _ selection of 
cements to be used in the said work, those 
manufactured in this state will be given the 
vreference, provided they satisfactorily pass 
the tests called for by the specifications. 

In case any questions shall arise in re- 
lation to the accuracy of the cement tests 
as provided in the specifications for this 
work, the Superintendent of Public Works 
may require that said tests shall be repeat- 
ed in the presence of and under the super- 
vision of agents or experts employed by 
him to enable him to settle the questions 
thus raised. 

The Superintendent of Public Works 
will require that all prices which shall be 
agreed upon between the contractor and 
resident engineer as compensation for ma- 
terials and work furnished and done and 
for which no prices are fixed in the con- 
tract, shall be submitted to him for ap- 
proval or rejection. The location and ex- 
tent of all borrow pits and spoil banks, 
proposed to be appropriated outside of the 
present canal appropriation lines, must be 
determined by the Superintendent of Pub- 
lic Works before the resident engineer shall 
direct that materials shall be taken there- 
from or deposited thereon. 

The delivery of all materials and all oth- 
er work must progress in such order. at 
such times and at such rates of speed as 
shall be satisfactory to the Superintendent 
of Public Works as is contemplated by 
chapter 794 of the laws of 1896. 

The Superintendent of Public Works will 
employ inspectors to represent his iepari- 
ment in and during the prosecution of the 
said work, and the orders and _ require- 
ments of said inspectors must be observed 
by the contractor, and said inspectors 
must be furnished with every needed or 
required facility for the inspection of all 
materials and work under the contract. 

This notice will be publicly exhibited at 
the letting of said work, and will be at- 
tached to and become a part of any con- 
tract which may be executed by the Su- 
perintendent of Public Works for said 
work, and shall have the same binding ef- 
fect as any other part or portion thereof. 

Every proposal for said work must be 
accompanied by a draft or certified check 
upon some good banking institution, of 
the city of New York or Albany, issued 
by a national or state bank in good credit 
within the state, payable at sight to the 
Superintendent of Public Works for the 
amount expressed below as_ required to 
be deposited with bid fcr the proposed 
work. The amount of deposit with bid for 
the same will be $6,350; and will be re- 
tained as a part of the security until the 
completion of the work; the amount of 
labor bond required on execution of con- 
tract, $44,450; the amount of bond for the 
faithful performance of contract, on ex- 
ecution of contract, $63,500. All proposals 
for the above work must be addressed to 
the Superintendent of Public! Works at 
Albany, N. Y., 
envolope, ‘‘Proposal for the improvement 
of the Erie canal, from a point 100 feet west 
of the upper hollow quoin of Lock No. 50 to 
100 feet west of the center of Camillus Road 
Bridge.’’ The right is reserved to reject any 


or all bids. 
GEO. W. ALDRIDGE, 
48-3t Superintendent of Public Works. 


and must be endorsed. on. 


Improvement of Erie Canal, Middle 
Division—Contract No. 4. ie 


NEw YORK STATE CANALS — NOTICE 
to Contractors—Office of the Superin- 
tendent of Public Works, Albany, N. Y., 
October 22d, 1896. j “4 
Pursuant to chapter 79, laws of 1895, 
and chapter 794, laws of 1896, sealed pro- 
posals will be received by the Superintend- 
ent of Public Works, at his office in Al- 
bany, N. Y., until Tuesday, November 10th, 
1896, at 12 o’clock noon of that day, for 
the improvement of the Erie canal from 100 
feet west of the center of Camillus Road 
“113” to 100 feet west of the center of Peru 
Road Bridge. = 
Plans, specifications, notices and form 
of contract may be seen from the date of 
publication of this notice to the date fixed 
for the receipt of proposals, at the office 
of the Superintendent of Public Works in 
Albany, N. Y., and at the office of Thomas 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. Y., and at the 
office of R. G. Lay, Assistant Superintend- 
ent of Public Works, in Rochester, N. Y. _ 
REQUIREMENTS —In tthe selection of 
cements to be used in the said work, those 
manufactured in this state will be given the 
preference, provided they satisfactorily pass 
the tests called for by the specifications. 

In case any questions shall arise ‘n re- 
lation to the accuracy of the cement tests 
as provided in the specifications for this 
work, the Superintendent of Public Works 
may require that said tests shall be repeat- 
ed in the presence of and under the super- 
vision of agents or experts employed by 
him to enable him to settle the questions 
thus raised. i 

The Superintendent of Public Works 
will require that all prices which shall be 
agreed upon between the contractor and 
resident engineer as compensation for ma- 
terials and work furnished and done and 
for which no prices are fixed in the con- 
tract, shall be submitted to him for ap- 
proval or rejection. The location and ex-— 
tent of all borrow pits and _ spoil banks, 
proposed to be appropriated outside of the 
present canal appropriation lines, must be | 
determined by the Superintendent of Pub-— 
lic Works before the resident engineer shall 
direct that materials shall be taken there- 
from or deposited thereon. ‘ 

The delivery of all materials and all oth- 
er work must progress in such order, at 
such times and at such rates of speed as 
shall_be satisfactory to the Superintendent 
of Public Works as is contemplated by 
chapter 794 of the laws of 1896. ‘i 

The Superintendent of Public Works will 
employ inspectors to represent his Aepart-— 
ment in and during the prosecution of the 
said work, and the orders and require- 
ments of said inspectors must be observed > 
by the contractor, and said inspectors, 
must be furnished with every needed or 
required facility for the inspection of all 
materials and work under the contract. ol 

This notice will be publicly exhibited at 
the letting of said work, and will be at- 
tached to and become a part of any con 
tract which may be executed by the Su- 
perintendent of Public Works for said 
work, and shall have 


institution, 

Albany, issue 
in good credit — 
sight to the 
Superintendent of Public Works for the 


Albany, 
envelope, 


center of Camillus Road “113” to 100 feet 
west of the center of Peru Road Bridge.” 
The right is reserved to reject any 0 


all bids. 
GEO. W. ALDRIDGE, 
48-3t Superintendent of Public Works. 


Supplement—November 5, 1896 


ENGINEERING NEWS 
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shipped a. 500-HP. water-tube boiler to Seattle 

for the new revenue cutter ‘Golden Gate,” ior patie 
by Moran Bros., of that city, it being the fifth boiler of 
this type which he has furnished for revenue cutters. 


THE FRANK B. RAE ENGINEERING CO. ha 
4 formed in Chicago, with a capital stock of $2,500; aa the 
corporators are: Frank B. Rae, W. H. Jones and Leslie 
A. Gilmore. Mr. Rae is an electrical and mechanical en- 
gineer located at 910 Fort Dearborn Bldg., Chicago. 


THE BROWN HOISTING & CONVEYING MACHINE 
CO., of Cleveland, O., Chicago Office, Marquette Bldg., 

, has sold one hand power jib crane to the Boston & Mon- 
tana Consolidated Copper & Silver Mining Co., Great 
Fails, Mont.; also one 10-ton trolley for hand power 
traveling crane to the same firm. The company has also 

i just completed the installation of four of Brown’s latest 

? improved rapid coal handling machines at Clybourne Ave. 
Docks, Chicago, for Coxe Bros. & Co. 


THE ROSSIE IRON WORKS, New York city, has had 
Joseph P. Curtis appointed receiver. The company has 
mines at Rossie, St. Lawrence county, N. Y. Mr. Cur- 
tis is the treasurer of the company, and Anthony J. 
Thomas president. It was incorporated Noy. 23, 1894, and 
has a capital stock of $390,000,chiefly held in London. The 
manufacture of iron was abandoned in 1868, and mining 
ore in July, 1893, since which time the mines have been 
closed. The trouble was due to low prices of iron and 
iron ores, in consequence of destructive competition of 
Western ores. The liabilities are $17,275, and assets 
$16,242. 
‘ THE SHIFFLER BRIDGE CO., Pittsburg, Pa., is said 
u to have received a contract for the iron work for five build- 
)) ings to be erected by the Mariopol-Nicopol Mining & Met- 
allurgical Co., Mariopol, Russia, as follows: Blacksmith 
shop 60 x 100 ft., of brick and iron; machine shop, main 
: span, 45 ft. wide, two side sheds each 24 ft., the building 

to be 240 ft. long and equipped with an electric traveling 
erane; foundry building, 123 x 166 ft.; tube welding 

building, 80 x 250 ft.; open-hearth building, 90 x 210 ft., 


dirt 


with 40-ton electric traveling crane; rolling mill buildin 
180 x 800 ft. The company has a contract for the eeeeriat 
of a blacksmith shop for the Boston & Montana Consoli- 
dated Copper & Silver Mining Co., at Great Falls, Mont.; 
also a contract for the iron frame work building for the 
Pintsch Compression Co., of Pittsburg, and a kiln house 
for the Pennsylvania Salt Mfg. Co., Natrona, Pa. A con- 
tract recently secured is for a brick and iron building 100 
x 900 ft., to contain the open-hearth furnaces, soaking pits 
and rolling mills of the Buhl Steel Co., at Sharon, Pa. 


NEW COMPANIES.—Rankin Prospecting & Developing 


Co., Fort Madison, Ia.; to prospect for oil, gas and 
minerals; $100,000, all paid in; W. H ‘Meciine: Nee J. 
Wambold. 


Eagle Mfg. Co., Kansas City, Mo.; to manufacture farm- 
ing implements; $100,000, commencing with $50,000; Hi- 
ram F. Devol, George H. Devol, Samuel B. Stockley. 

Baron Mfg. Co., New York city; to manufacture and deal 
in metals, alloys, and compounds of metals; $50,000; 
Aime Baron, of Paris, France; Robert A. Cheseborough, 
William R. Garrison, Paul Fuller, New York city. 

Lancaster Machine & Knife Co., Lancaster, N. Y.; to 
manufacture machines and machine knives; $25,000; An- 
drew Cant, William C. Hodge, R. J. Cant, of Buffalo. 

Salt Lake Electric Supply Co., Salt Lake City, Utah; 
$20,000; R. W. Nicol, E. Mill, S. J. Weisel. 

Webster Car Fender Co., Jersey City, N. J.; $100,000, 
commencing with $30,020; Jas. A. Nichols, 32 Nassau St., 
New York city; Nathaniel M. Nichols, 60 Arlington St., 
Haverhill, Mass.; Geo. W. Harrison, Jersey City, N. J. 

Variety Machine Works, Cripple Creek, Colo.; $5,000; 
W. Newell Smith, Edwin A. Emery, and Alice T. Smith. 

Boston Contract Co., Boston, Mass.; to construct rail- 
ways, canals, telephone lines, etc.; $1,000,000, commencing 
with $1,000; Henry O. Reed, Boston, Mass.; Freeman 
Hunt, Cambridge, Mass.; Isaac §. Parsons, Newton, Mass. 

Terry Mfg. Co., Chicago; to manufacture cooper’s sup- 
plies; $25,000; George 8S. Terry, John C. Farwell, and F. 
A. Rogers. 


American Carbide Co., New York city; to manufacture 
calcium carbide; $1,500,000, commencing with $100; Chas. 
Sag Arthur W. Toberg, Benj. H. Moore, Philadel- 

United States Bolt & Rivet Co., Jersey City, N. J.; to 
manufacture railway supplies; $125,000, commencing with 
$10,000; Geo. W. Hunt and Geo. W. Barmore, New York 
city; Edward Devlin, Jersey City, N. J. 

Etna Chemical Co., New York city; $10,000; Adam Cook, 
Allen H, Still, Geo. Conrad Cook, of New York city. 

Cold Storage Co., Locke, N. Y.; $5,500; J. L. White, 
Chas. B. King, I. J. Main, of Locke. 

C. M. Warner Malting Co., Syracuse, N. Y.; to manu- 
facture and sell malt; $100,000; Charles M. Warner, Grove 
E. Warner, Willard H. Losee, Cornelius M. Emerick. 

The Comstock Telephone Co., Truthville, N. Y.; to con- 
nect Truthville, North Granville, Comstock and West 
Granville, Washington county, by telephone; $500; J. V- 
Baker, Jr., Geo. C. Baker, Charles K. Baker. 

Fireproof Apartment Construction & Realty Co., of New 
York city; $25,000; Sigmund B. Steinman, Julius Bonner, 
of New York city, and Eugene Cohn, of Brooklyn. 

Taber Pump Co., of Buffalo, N. Y.; $25,000; 
Taber, M. E, Taber and. G. H. Dunston, of Buffalo. 

Laurence Harbor Land & Improvement Co., Jersey City, 
N. J.; to construct water-works, gas-works, electric light 
pelbe tee pdeaeee™ ob Oo ul paid in; Laurence Lamb, 
} is, Tenn.; Francis Faxon, Madis By ae ee yar 
Cecil Mosby, New York city. Cae 

Clizbe Bros. Mfg. Co., Chicago; 
CAE cated Adelbert R. Clizbe. 

Circle Cycle Co., New York city; $500,000, commencin 
with $500; Benj. P. Ryder, Henry tal Brooks Geo ww 
Up aera New York city. ; : : 

outh Branch Brick Co., Springfield, W. Va.: $100,000 
commencing with $100; N. B. i Ww tS 
CP atiteson. $ Guthrie, J. T. Wudson, §. 
outh Amboy Marginal Ry., Dock & Ferr 
Amboy, N. J.; to operate a ferry between Pe eae 


B. C. 


to manufacture ma- 


Amprovement of Erie Canal, Middle 
- Division—Contract No. 5. 


EW YORK STATE CANALS — NOTICE 
to Contractors—Office of the Superin- 
-tendent of Public Works, Albany, N. Y., 
October 22d, 1896. 
Pursuant to chapter 79, laws of 1895, 
and chapter 794, laws of 1896, sealed pro- 
-posals will be received by the Superintend- 
ent of Public Works, at his office in Al- 
bany, N. Y., until Tuesday, November 10th, 
1896, at 12 o’clock noon of that day, for 
the improvement of the Erie canal from 100 
feet west of the center of Peru Road Bridge 
to 100 feet west of the lower hollow quoin of 
Lock No. 51. 
_ Plans, specifications, notices and form 
of contract may be seen from the date of 
publication of this notice to the date fixed 
for the receipt of proposals, at the office 
‘of the Superintendent of Public. Works in 
Albany, N. Y., and at the office of Thomas 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. Y., and at the 
office of R. G. Lay, Assistant Superintend- 
‘ent of Public Works, in Rochester, N. Y. 
REQUIREMENTS —In the _ selection «f 
cements to be used in the said work, those 
manufactured in this state will be given the 
‘preference, provided they satisfactorily pass 
the tests called for by the specifications. 
In case any questions shall arise in 1e- 
lation to the accuracy of the cement tests 
as provided in the specifications for this 
work, the Superintendent of Public Works 
may require that said tests shall be repeat- 
ed in the presence of and under the super- 
vision of agents or experts employed by 
him to enable him to settle the questions 
thus raised. 
_ The Superintendent of Public Works 
will require that all prices which shall be 
agreed upon between the contractor and 
_ resident engineer as compensation for ma- 
terials and work furnished and done and 
-for which no prices are fixed in the con- 


tract, shall be submitted to him for ap- 
proval or rejection. The location and ex- 
tent of all borrow pits and spoil banks, 


proposed to be appropriated outside of the 
present canal appropriation lines, must be 
determined by the Superintendent of Pub- 
lic Works before the resident engineer shall 
direct that materials shall be taken there- 
from or deposited thereon. 

The delivery of all materials and all oth- 
er work must progress in such order, at 
such times and at such rates of speed as 
‘shall be satisfactory to the Superintendent 
of Public Works as is contemplated by 
chapter 794 of the laws of 1896. 
The Superintendent of Public Works will 
employ inspectors to represent his depart- 
“ment in and during the prosecution of the 
said work, and the orders and require- 
‘ments of said inspectors must be observed 
‘by the contractor, and said inspectors 
must be furnished with every needed or 
‘required facility for the inspection of all 
“materials and work under the contract. 
_ This notice will be publicly exhibited at 
“the letting of said work, and will be at- 
tached to and become a part of any con- 
‘tract which may be executed by the Su- 
‘perintendent of Public Works for said 
work, and shall have the same binding ef- 
fect as any qther part or portion thereof. 
* Every proposal for said work must be 
accompanied by a draft or certified check 
‘upon some good banking institution, of 
the city of New York or Albany, issued 
by a national or state bank in good credit 
ithin the state, payable at sight to the 
Public Works for the 
required to 
the proposed 


e right is reserved to reject any or all bids. 
GEO. W. ALDRIDGE, 
-3t 


Superintendent of Public Works. 


43-3t 


Improvement of Oswego Canal—Con- 
tract No. 6. 


NEW YORK STATE CANALS — NOTICE 
to Contractors—Office of the Superin- 


Albany, N. Y., 
October 22d, 1896. 

Pursuant to chapter 79, laws of 1895, 
and chapter 794, laws of 1896, sealed pro- 
posals will be received by the Superintend- 
ent of Public Works, at his office in Al- 
bany, N. Y., until Tuesday, November 10th, 
1896, at 12 o’clock noon of that day, for 
building a stone apron to a portion of Phoenix 
dam and work connected therewith on ‘the 
Oswego canal. 

Plans, specifications, notices and form 
of contract may be seen from the date of 
publication of this notice to the date fixed 
for the receipt of proposals, at the office 
of the Superintendent of Public Works in 
Albany, N. Y., and at the office of Thomas 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. , and at the 
office of Et. G. Lay, Assistant Superintend- 
ent of Public Works, in Rochester, N. Y. 


REQUIREMENTS —In_ the _ selection of 
cements to be used in the said work, those 
manufactured in this state will be given the 
preference, provided they satisfactorily pass 
the tests called for by the specifications. 

In case any questions shall arise in re- 
lation to the accuracy of the cement tests 
as provided in the specifications for this 
work, the Superintendent of Public Works 
may require that said tests shall be repeat- 
ed in the presence of and under the supet- 


tendent of Public Works, 


vision of agents or experts employed by 
him to enable him to settle the questions 
thus raised. 


The Superintendent of Public Works 
will require that all prices which shall be 
agreed upon between the contractor and 
resident engineer as compensation for ma- 
terials and work furnished and done and 
for which no prices are fixed in the con- 


tract, shall be submitted to him for ap- 
proval or rejection. The location and ex- 
tent of all borrow pits and szoil banks, 


proposed to be appropriated outside of the 
present canal appropriation lines, must be 
determined by the Superintendent of Pub- 
lic Works before the resident engineer shall 
direct that materials shall be taken there- 
frem or deposited thereon. 

The delivery of all materials and all oth- 
er work must progress in such order, at 
such times and at such rates of speed as 
shall be satisfactory to the Superintendent 
of Public Works as is contemplated by 
chapter 794 of the laws of 1896. 

The Superintendent of Public Works will 
employ inspectors to represent his depart- 
ment in and during the prosecution of the 
said work, and the orders and require- 
ments of said inspectors must be observed 
by the contractor, and said inspectors 
must be furnished with every needed or 
required facility for the inspection of all 
materials and work under the contract. 

This notice will be publicly exhibited at 
the letting of said work, and will be at- 
tached to and become a part of any con- 
tract which may be executed by the Su- 
perintendent of Public Works for said 
work, and shall have the same binding ef- 
fect as any other part or portion thereof. 

Every proposal for said work must be 
accompanied by a draft or certified check 
upon some good banking institution, of 
the city of New York or Albany, issued 
by a national or state bank in good credit 
within the state, payable at sight to the 
Superintendent of Public Works for the 
amount expressed below as required to 
be deposited with bia -for_ the proposed 
work. The amount of deposit with bid for 
the same will be $650; and will be re- 
tained as a part of the security until the 
completion of the work; the amount of 
labor bond required on execution of con- 


tract, $4,500; the amount of bond for the 
faithful performance of contract, on ex- 
ecution of contract, $6,500. All proposals 


for the above work must be addressed to 
the Superintendent of Public Works at 
Albany, N. Y., and must be endorsed on 
envelope, ‘Proposal for building a stone 
apron to a portion of Phoenix dam, and 
work connected therewith on the Oswego 
canal.’’ The right is reserved to reject any 


or all bids. 
GEO. W. ALDRIDGE, 
Superintendent of Public Works. 


Improvement of Oswego Canal-Con- 
tract No, 7. 


EW YORK STATE CANALS — NOTICE 

to Contractors—Office of the Superin- 
tendent of Public Works, Albany, N. Y., 
October 22d, 1896. 


Pursuant to chapter 79, laws of 1895, 
and chapter 794, laws of 1896, sealed pro- 
posals will be received by the Superintend- 
ent of Public Works, at his office in Al- 
bany, N. Y., until Tuesday, November 10th, 
1896, at 12 o’clock noon of that day, for 
raising Braddock’s dam on the Oswego canal, 
and work connected therewith. 


Plans, specifications, notices and form 
of contract may be seen from the date of 
publication of this notice to the date fixed 
for the receipt of proposals, at the office 
of the Superintendent of Public Works in 
Albany, N. Y., and at the office of Thomas 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. Y., and at the 
office of R. G. Lay, Assistant Superintend- 
ent of Public Works, in Rochester, N. Y. 

REQUIREMENTS —In the_ selection of 
cements to be used in the said work, those 
manufactured in this state will be given the 
preference, provided they satisfactorily pass 
the tests called for by the specifications. 

In case any questions shall arise in re- 
lation to the accuracy of the cement tests 
as provided in the specifications for this 
work, the Superintendent of Public Works 
may require that said tests shall be repeat- 
ed in the presence of and under the super- 
vision of agents or experts employed by 
him to enable him to settle the questions 
thus raised. 

The Superintendent of Public Works 
will require that all prices which shall hb 
agreed upon between the contractor and 
resident engineer as compensation for ma- 
terials and work furnished and done and 
for which no prices are fixed in the con- 
tract, shall be submitted to him for ap- 
proval or rejection. The location and ex- 
tent of all borrow pits and spoil banks, 
proposed to be appropriated outside of the 
present canal appropriation lines, must be 
determined by the Superintendent of Pub- 
lic Works before the resident engineer shall 
direct that materials shall be taken there- 
from or deposited thereon. 

The delivery of all materials and all oth- 
er work must progress in such order, at 
such times and at such rates of speed as 
shall be satisfactory to the Superintendent 
of Public Works as is contemplated by 
chapter 794 of the laws of 1896. 

The Superintendent of Public Works wili 
employ inspectors to represent his depart- 
ment in and during the prosecution of the 
said work, and the orders and require 
ments of said inspectors must be observed 
by the contracter, and said inspectors 
must be furnished with every needed or 
required facility for the inspection of all 
materials and work under the contract. 

This notice will be publicly exhibited at 
the letting of said work, and will be at- 
tached to and become a part of any con- 
tract which may be executed by the Su- 
perintendent of Public Works for said 
work, and shall have the same binding ef- 
fect as any other part or portion thereof. 

Every proposal for said work must be 
accompanied by a draft or certified check 
upon some good banking institution, of 
the city of New York or Albany, issued 
by a national or state bank in good credit 
within the state, payable at sight to the 
Superintendent of Public Works for the 
amount expressed below as required to 
be deposited with bid for the proposed 
work. The amount of deposit with bid for 
the same will be $550; and will be re- 
tained as a part of the security until the 
completion of the work; the amount of 
labor bond required on execution of con- 
tract, $3,850; the amount of bond for the 
faithful performance of contract, on ex- 
ecution of contract, $5,500. All proposals 
for the above work must be addressed to 
the Superintendent of Public Works at 
Albany, N. Y., and must be endorsed on 
envelope, ‘‘Proposal for raising Braddock’s 
dam on the Oswego canal, and work con- 
nected therewith.” The right is reserved to 
reject any or all bids. 

GEO. W. ALDRIDGE, 


43-3t Superintendent of Public Works. 


Improvement of OswegoCanal—Cen- 
tract No. &, 


EW YORK STATE CANALS —N 
to Contractors—Office of the Senor 


tendent of Public Works 
October 22d, 1896. oi Mec ah le ae 
Pursuant to chapter 79, laws of 1895 


and chapter 794, laws of 1896, seal 

posals will be received by he deat aya 
ent of Public Works, at his office in Al- 
bany, N. Y., until Tuesday, November 10th 
1896, at 12 o'clock noon of that day, for 
raising Minnetto dam on the Oswego canal 
and work connected therewith. " 


Plans, specifications, notices and fo 
of contract may be seen from the date "pf 
publication of this notice to the date fixed 
for the receipt of proposals, at the office 
of the Superintendent of Public Works in 
Albany, N. Y., and at the office of Thomas 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. Y.; and at the 
office of R. G. Lay, Assistant Superintend- 
ent of Public Works, in Rochester, N. Y. 


REQUIREMENTS —In the selecti 
cements to be used in the said ware hate 
manufactured in this state will be given the 
preference, provided they satisfactorily pass 
the tests called for by the specifications. 


In case any questions shall arise in re- 
lation to the accuracy of the cement tests 
as provided in the specifications for this 
work, the Superintendent of Public Works 
may require that said tests shall be repeat- 
ed in the presence of and under the super- 
vision of agents or experts employed by 
him to enable him to settle the questions 
thus raised. 


The Superintendent of Public Works 
will require that all prices which shall be 
agreed upon between the contractor an@ 
resident engineer as compensation for ma- 
terials and work furnished and done and 
for which no prices are fixed in the con- 
tract, shall be submitted to him for ap- 
proval or rejection. The location and ex- 
tent of all borrow pits and spoil banks, 
proposed to be appropriated outside of the 
present canal appropriation lines, must be 
determined by the Superintendent of Pub- 
lic Works before the resident engineer 
direct that materials shall be taken there- 
from or deposited thereon. 

The delivery of all materials and all oth- 
er work must progress in such order, at 
such times and at such rates of speed as 
shall be satisfactory to the Superintend-nt 
of Public Works as is contemplated by 
chapter 794 of the laws of 1896. 


The Superintendent of Public Works will 
employ inspectors to represent his Jeoarc- 
ment in and during the prosecution of the 
said work, and the orders and _ require~ 
ments of said inspectors must be observe® 
by the contractor, and sgaid inspectors: 
must be furnished with every needed  or- 
required facility for the inspeetion of all: 
materials and work under the contract. 

This notice will be publicly exhibited at 
the letting of said work, and will be at- 
tached to and become a part of any con- 
tract which may be executed by the Su- 
perintendent of Public Works for said 
work, and shall have the same binding ef- 
fect as any other part or portion thereof. 


Every proposal for said work must bhe- 
accompanied by a Graft or certified check 
upon some good banking institution, of’ 
the city of New York or Albany, issuedt 
by a national or state bank in good credit 
within the state, payable at sight to the 
Superintendent of Public Works for the 
amount expressed below as required to 
be deposited with bid for the proposed 
work. The amount of deposit with bid for 
the same will be $685; and will be re- 
tained as a part of the Security until the 
completion of the work; the amount of 
labor bond required on execution of con- 
tract, $4,795; the amount of bond for the 
faithful performance of contract, on ex- 
ecution of contract, $6,850. All ” proposals 
for the above work must be addressed io 
the Superintendent of Public Works’ at 
Albany, N. Y., and must be endorsed on 
envelope, “‘Proposal for raising Minnetto 
Ly i Fate byt Shee and work con- 

, hog e ri 
reje..t any or all bids, Bp ar gered to 


GEO. W. ALDRIDGE, 


3-2 Superintendent of Public Works. 
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N. J., New York and Tottenville, N. Y.; $60,000, com- 
smencing with. $50,000; John L. Butman, South Amboy, 
N. J.; J. F. Whipple, New York city; Theo. H. Enis, Jer- 
ssey City, N. J. : 

Ball Tire Co.; New York city; to manufacture bicycle 
tires; $200,000, commencing with $50; Wm. A. Court- 
Jand, John D. Ducker, Richard Van Cott, New York city. 

Kenevel Coking Process Co., Chicago, Ill.; to manu- 
facture machinery, fire brick and tile; $1,000,000, com- 
amencing with $5; Fred R. Pratt, Frank F. Pratt, Geo. 
Ingersoll, all of Chicago, Ill. 

Algona Construction Co., Cleveland, O.; to construct 
buildings, railways, etc.; $1,000,000, commencing with 
$1,000; Andrew Squire, Horace E. Andrews, H. A. Gar- 
Sield. 

Hydro-Carbon Burner Fuel Oil & Land Co., Los Angeles, 
Cal.; $200,000; N. A. Young, J. Hoagland, and J. W. 
Stansell. : 

Knight Lumber Co., Charleston, W. Va.; $100,000, com- 
Cal.; $200,000; N. A. Young, J. Hougland and J. W. 
Knight. 

aupiter Gravel Mining, Water & Electric Power Co., 
San Francisco, Cal.; $20,000,000, all paid in; Edward 
Lande, E. L. Atkinson, W. B. Murdock. 

Excelsior Mfg. Co., Brie, Pa.; to manufacture tools, 
anachinery, engines, motors, etc.; $5,000, commencing with 
$500; Treas., Geo. E. Barger, Erie, Pa. 

H. H. Haeberly Co., Philadelphia, Pa.; to manufacture 
iron and steel; $12,000, commencing with $1,200; Treas., 
Harry G. McConnaghy, Germantown, Pa. : ; 

Chamouni Ferry Co., California. Pa.; to build_a bridge 
wver the Monongahela River; $1,500; Treas., W. 8S. Baker, 
California, Pa. 

Beacon Light Co.,Chester, Pa.; $120,000; Engle Cochran, 
Jr., Henry B. Black, Chester, Pa.; J. George Koelber, Ai- 
bert Will, Rochester, N. Y. 


Mount Jewett Flint Glass Co,, Mt. Jewett, Pa.; $2,600; 
Murton J. Gallup, Samuel Philip, August Mellander. 

Unversal Car Fender Co., New York city; $1,000; Isaac 
Macowsky, Myer Hillman, and Max Cohen, of New York. 

Minnesota Automatic Lighting Co., St. Paul, Minn.; to 
deal in oils, stoves, lamps, etc.; $50,000; I. ©. Morriil, 
W. L. Bray, F. M. Morrill. 

New England Steel Castings Co., Camden, N. J.: to 
manufacture iron and steel castings; $100,000, commenc- 
ing with $5,000; Henry T. Kent, Clifton .Heights, Pa.; 
W. C. Henderson, Philadelphia, Pa.; Geo. W. Ring, East 
Orange, N. J. 

Gibbs Electric Mfg. Co., Newark, N. J.; $100,000, com- 
mencing with $5,000; Jacob S. Gibbs, Chas. A. Clark, 
Hartford, Conn; Chas. B. Gibbs, Newark, N. J. 

Macoris Dredging, Wharf & Storage Co., Jersey City, 
N.J.; to construct dredges, dredging machines, railways, 
bridges, etc.; $150,000, commencing with $25,000; Benj. 
Odio, New York city; Randolph Hurry, Larchmont, N. Y.; 
Chas. M. King, Jersey City, N. J. 

Greater New York Signal Co., of New York city; $5,- 
000; Jacob Fleischhauer, Allan Lexow, Charles K. Lexow, 
and others of New York city. 

United States Portable Oven Mfg. Co., of New York 
city; $100,000; William F. Russell, James Blake, and 
Howard Spear, of New York city. 

Bell Electric Co., New York city; to deal in electrical 
appliances; $150,000; Clifford E. Potter, Frank M. Bell, 
John R. Kein, of New York city. 

Chattanooga Coupler & Supply Co., Chattanooga, Tenn.; 
George H. Pierce, M. T, Freeman, C. S. Wilkins. 

Shaft Ventilation Stone Co., Chicago; to manufacture 
building material; $50,000; R. Schroeder, Robert Kliche 
and William Franke. 

Arena & Union Grove Telephone Co., Arena, N. Y.; to 
maintain a telephone line 24 miles long, from Arkville, 


Delaware county, to Arena, Union Grove, Downsville, etc.; 
$2,000; W. S. Dickson, B. A. Miner and E. H. Dickson, 
of Arena and others. 


WILL YOU HELP? 


Suppose each of 10,000 readers of Engineering 
News who are not now sending items were to 


send us one good Construction News item 
in a year (one item in 52 weeks) we 
would be obliged to add two pages to 


our Supplement each week; if only 400 more 
of our subscribers will send us monthly reports 
of projected work of which they may hear and 
will also keep us informed in regard to all such 
work in which they are interested, the same re- 
sult will be attained. Z ; 

If more items are sent we shall print them 
and all our readers will share in the benefits to be 
derived from the increase in the amount of néws. 
Also, the publication of your name in our news 
columns, stating either that you are making sur- 
veys, preparing specifications or have the contract 
for some proposed new work may result in much 
good to you. We ask you to send us all the de- 
sirable news items that you can. 


yi eg el 


Eusprovement of Oswego Canal—Con- 
tract No. 9. 


EW YORK STATE CANALS — NOTICE 
to Contractors—Office of the Superin- 


fendent of Public Works, Albany, N. Y., 
October 22d, 1896. m 
Pursuant to chapter 79, laws of 1895, 


and chapter 794, laws of 1896, sealed pro- 
wasals will be received by the Superintend- 
ent of Public Works, at his office in Al- 
bany, N. Y., until Tuesday, November 10th, 
£896, at 12 o’clock noon of that day, for 
waising High Dam on the Oswego canal, 
and work connected therewith. 

Plans, specifications, notices and form 
of contract may be seen from the date of 
publication of this notice to the date fixed 
fer the receipt of proposals, at the oflice 
ef the Superintendent of Public Works in 
Albany, N. Y., and at the office of Thomas 
Wheeler, Assistant Superintendent of Pub- 
fic Works, in Syracuse, N. Y., and at the 
office of R. G. Lay, Assistant Superintend- 
ent of Public Works, in Rochester, N. Y. 

REQUIREMENTS —In the _ selection of 
cements to be used in the said work, those 
amaznufactured in this state will be given the 
preference, provided they satisfactorily pass 
the tests called for by the specifications. 

—m case any questions shall arise in re- 
Zation to the accuracy of the cement tests 
as provided in the specifications for this 
‘work, the Superintendent of Public Works 
imzay require that said tests shall be repeat- 
‘2d im the presence of and under the super- 
~wiston of agents or experts employed — by 
him to enable him to settle the questions 
thus raised. 

The Superintendent of Public Works 
will require that all prices which shall be 
agreed upon between the contractor and 
wesident engineer as compensation for ma- 
terials and work furnished and done and 
fer which no prices are fixed in the con- 


4ract, shall be submitted to him for ap- 
wWrevai or rejection. The location — and ex- 
tent of all borrow pits and spoil banks, 


proposed to be appropriated outside of the 
resent canal appropriation lines, must be 
‘determined by the Superintendent of Pub- 
‘Hic Works before the resident engineer shall 
*diirect that materials shall be taken there- 
“from @r deposited thereon. 

Mke delivery of all materials and all oth- 
‘er work must progress in such order, at 
such times and at such rates of speed as 
shall be satisfactory to the Superintendent 
of Public Works as is contemplated by 
chapter 794 of the laws of 1896. 

The Superintendent of Public Works will 
employ inspectors to represent his depart- 
ment in and during the prosecution of the 
said work, and the orders and _ require- 
ments of said inspectors must be observed 


&y the contractor, and said inspectors 
wmust be furnished with every needed or 
required facility for the inspection of al 


materials and work under the contract. 
This notice will be publicly exhibited at 
fhe letting of said work, and will be at- 
€ached to and become a part of any con- 
tract which may be executed by the Su- 
perintendent of Public Works for said 
work, and s>all have the same binding ef- 
fect as any other part or portion thereof. 
Every proposal for said work must be 
zecompanied by a draft or certified check 
upon some good banking institution, of 
the city of New York or Albany, issued 
®y a national or state bank in good credit 
within the state, payable at sight to the 


Superintendent of Public Works for the 
amount expressed below as required to 
Ge deposited with bid for the proposed 


work. The amount of deposit with bid for 
fhe same will be $900; and will be re- 
@ained as a part of the security until the 
completion of the work; the amount of 
Yebor bond required on execution of con- 
fract, $6,300; the amount of bond for the 
Faithful performance of contract, on ex: 
ecution of contract, $9,000. All proposals 
fer the above work must be addressed to 
the Superintendent of Public Works at 
Albany, N. Y., and must be endorsed on 
envelope, ‘Proposal for raising High Dam 
om the Oswego canal, and work connected 


therewith.’””’ The right is reserved to reject 
amy or all bids. 

GEO. W. ALDRIDGE, 
43-3t Superintendent of Public Works. 


Od St St EE A SS ee 


Improvement of Oswego Canal—Con- 
tract No. 10. 


EW YORK STATE CANALS — NOTICE 

to Contractors—Office of the Superin- 
tendent of Public Works, Albany, N. Y., 
October 22d, 1896. 

Pursuant to chapter 79, laws of 1995, 
and chapter 794, laws of 1896, sealed pro- 
posals will be received by the Superintend- 
ent of Public Works, at his office in Al- 
bany, N. Y., until Tuesday, November 10th, 
1896, at 12 o’clock noon of that day. for 
raising Oswego dam on the Oswego canal, 
and work connected therewith. 

Plans, specifications, notices and form 
of contract may be seen from the date of 
publication of this notice to the date fixed 
for the receipt of proposals, at the office 
of the Superintendent of Public Works in 
Albany, N. Y., and at the office of Thomas 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. Y., and at the 
office of R. G. Lay, Assistant Superintend- 
ent of Public Works, in Rochester, N. Y. 

REQUIREMENTS —In the selection of 
cements to be used in the said work, those 
manufactured in this state will be given the 
preference, provided they satisfactorily pass 
the tests called for by the specifications. 

In case any questions shall arise in re- 
lation to the accuracy of the cement tests 
as provided in the specifications for this 
work, the Superintendent of Public Works 
may require that said tests shall be repeat- 
ed in the presence of and under the super- 
vision of agents or experts employed by 
him to enable him to settle the questions 
thus raised. 

The Superintendent of Public Works 
will require that all prices which shall be 
agreed upon between the contractor and 
resident engineer as compensation for ma- 
terials and work furnished and done and 
for which no prices are fixed in the con- 
tract, shall be submitted to him for ap- 
proval or rejection. The location and ex- 
tent of all borrow pits and spoil banks, 
proposed to be appropriated outside of the 
present canal appropriation lines, must be 
determined by the Superintendent of Pub- 
lic Works before the resident engineer shall 
direct that materials shall be taken there- 
from or deposited thereon. 

The delivery of all materials and all oth- 
er work must progress in such order, at 
such times and at such rates of speed as 
shall be satisfactory to the Superintendent 
of Public Works as is contemplated by 
chapter 794 of the laws of 1896. 

The Superintendent of Public Works wiil 
employ inspectors to represent his depart- 
ment in and during the prosecution of the 
said work, and the orders and _ require- 
ments of said inspectors must be observed 
by the contractor. and _ said inspectors 
must be furnished with every needed or 
required facility for the inspection of all 
materials and work under the contract. 

This notice will be publicly exhibited at 
the letting of said work, and will be at- 
tached to and become a part of any con- 
tract which may be executed by the Su- 
rerintendent of Public Works for said 
work, and shall have the same binding ef- 
fect as any other part or portion thereof. 

Every proposal for said work must be 
accompanied by a draft or certified check 
upon some good banking institution, of 
the city of New York or Albany, issued 
by a national or state bank in good credit 
within the state, payable at sight to the 
Superintendent of Public Works for the 
amount expressed below as required to 
be deposited with bid for the proposed 
work. The amount of deposit with bid for 
the same will be $2,165; and will be re- 
tained as a part of the security until the 
completion of the work: the amount of 
labor bond required on execution of con- 
tract, $15,155; the amount of bond for the 
faithful performance of contract, on ex- 
ecution of contract, $21,650. All proposals 
for the above work must be addressed to 
the Superintendent of Public Works at 
Albany, Y., and must be endorsed on 
envelope, ‘‘Proposal for raising Oswego dam 
on the Oswego canal, and york connected 


therewith.’’ The right is reserved tc reject 
any or all bids. 

GEO. W. ALDRIDGE, 
43-3t Superintendent of Public Works. 


Improvement of Oswego Canal—Con- 
tract No. If 


EW YORK STATE CANALS — NOTICE 
4X to Contractors—Office of the Superin- 


tendent of Public Works, Albany, N. Y., 
October 22d, 1896. : 
Pursuant to chapter 79, laws of 1895, 


and chapter 794, laws of 1896, sealed pro- 
posals wiil be received by the Superintend- 
ent of Public Works, at his office in Al- 
bany, N. Y., until Tuesday, November 10th, 
1896, at 12 o’clock noon of that day, for 
improving Lake Ontario level of the Oswego 
canal. 

Plans, specifications, notices and form 
of contract may be seen from the date of 
publication of this notice to the date fixed 
for the receipt of proposals, at the office 
of the Superintendent of Public Works in 
Albany, N. Y., and at the office of Thomas 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. Y., and at the 
office of R. . Lay, Assistant Superintend- 
ent of Public Works, in Rochester, N. 


REQUIREMENTS — in the_ selection of 
cements to be used in the said work, those 
manufactured in this state will be given the 
preference, provided they satisfactorily pass 
the tests called for by the specifications. 

In case any questions shall arise in re- 
lation to the accuracy of the cement tests 
as provided in the specifications for this 
work, the Superintendent of Public Works 
may require that said tests shall be repeat- 
ed in the presence of and under the super- 
vision of agents or experts employed by 
him to enable him to settle the questions 
thus raised. 

The Superintendent of Public Works 
will require that all prices which shall be 
agreed upon between the contractor and 
resident engineer as compensation for ma- 
terials and work furnished and done and 
for which no prices are fixed in the con- 
tract, shall be submitted to him for ap- 
proval or rejection. The location and ex- 
tent of all borrow pits and spoil banks, 
proposed to be appropriated outside of the 
present canal appropriation lines, must be 
determined by the Superintendent of Pub- 
lic Works before the resident engineer shall 
direct that materials shall be taken there- 
from or deposited thereon. 

The delivery of all materials and all oth- 
er work must progress in such order, at 
such times and at such rates of speed as 
shall be satisfactory to the Superintendent 
of Public Works as is contemplated by 
chapter 794 of the laws of 1896. 

The Superintendent of Public Works will 
employ inspectors to represent his <depart- 
ment in and during the prosecution of the 
said work, and the orders and _ require- 
ments of said inspectors must be observed 


by the contractor, and said inspectors 
must be furnished with every needed or 
required facility for the inspection of al) 


materials and work under the contract. 


This notice will be publicly exhibited at 
the letting of said work, and will be at- 
tached to and become a part of any con- 
tract which may be executed by the Su- 
perintendent of Public Works for said 
work, and shall have the same binding ef- 
fect as any other part or portion thereof. 

Every proposal for said work must be 
accompanied by a draft or certified check 
upon some good banking institution, of 
the city of New York or Albany, issued 
by a national or state bank in good credit 
within the state, payable at sight to the 
Superintendent of Public Works for the 
amount expressed below as _ required to 
be deposited with bid for “the proposed 
work. The amount of deposit with bid for 
the same will be $1,650; and will be re- 
tained as a part of the security until the 
completion of the work; the amount of 
labor bond required on execution of con- 
tract, $11,550; the amount df bond for the 
faithful performance of contract, on ex- 
ecution of contract, $16,500. All -proposals 
for the above work must be addressed to 
the Superintendent of Public Works at 
Albany, N. -, and must be endorsed on 
envelope, ‘‘Proposal for improving Lake On- 
tario level of the Oswego canal.’’ The right 
is reserved to reject any or all bids. 

GEO. W. ALDRIDGE, 
43-3t Superintendent of Public Works. 


Improvement of Erie Canal, Middle 


Division—Contract No. 12. z 


i NEW YORK STATE CANALS — NOTICE” 


es XO - ooo mss 9 999993) 3 3323523505009 II 


to Contractors—Office of the Superin-—_ 


tendent of Public Works, Alb i 
October 224, 1896. bias 7 
Pursuant to chapter 79, laws of 1895, 


and chapter 794, laws of 1896, sealed pro- 
posals will be received by the Superintend- 
ent of Public Works, at his office in Al- 
bany, N. Y., until Tuesday, November 10th, 
1896, at 12 o’clock noon of that day, tor 


improving Lock No. 46, Erie canal, and 
work connected therewith. 
Plans, specifications, notices and form 


of contract may be seen from the date of. 
publication of this notice to the date fixed 
for the receipt of proposals, at the office 
of the Superintendent of Public Works in 
Albany, N. Y., and at the office of Thomas 
Wheeler, Assistant Superintendent of Pub- 
lic Works, in Syracuse, N. Y., and at the 
office of R. G. Lay, Assistant Superintend- 
ent of Public Works, in Rochester, N, Y¥. 

REQUIREMENTS —In the selection of 
cements to be used in the said work, those 
manufactured in this state will be given the 
preference, provided they satisfactorily pass 
the tests called for by the specifications. 

In case any questions shall arise in re- 
lation to the accuracy of the cement tests 
as provided in the specifications for this 
work, the Superintendent of Public Works 
may require that said tests shall be repeat-— 
ed in the presence of and under the super-_ 
vision of agents or experts employed by 
him to enable him to settle the questions | 
thus raised. o. 

The Superintendent of Public Works 
wu require that all prices which shall be > 
agreed upon ‘between the contractor and 
resident engineer as compensation for ma- 
terials and work furnished and done and 
for which no prices are fixed in the con- 
tract, shall be submitted to him for ap-— 
proval or rejection. The location and ex- 
tent of all borrow pits and spoil banks, 
proposed to be appropriated outside of the 
present canal appropriation lines, must be 
determined by the Superintendent of Pub- 
lic Works before the resident engineer shall 
direct that materials shall be taken there- 
from or deposited thereon. 

The delivery of all materials and all oth- 
er work must progress in such order, at 
such times and at such rates of speed as 
shall be satisfactory to the Superintendent 
of Public Works as is contemplated by 
chapter 794 of the laws of 1896. 

The Superintendent of Public Works will 
employ inspectors to represent his depart- 
ment in and during the prosecution of the 
said work, and the orders and require-_ 
ments of said inspectors must be observed 
by the contractor, and said inspectors | 
must be furnished with every needed or 
required facility for the inspection of all 
materials and work under the contract. 

This notice will be publicly exhibited at_ 
the letting of said work, and will be at- 
tached to and become a part of any con- 
tract which may be executed by the Su-. 
perintendent of Public Works for said 
work, and shall have the same binding ef-— 
fect as any other part or portion thereof. } 

Every proposal for said work must be 
accompanied by a draft or certified check 
upon some good banking institution, of, 
the city _of New York or Albany, issue 
by a national or state bank in good credit 
within the state, payable at sight to the 
Superintendent of Public Works for the 
amount expressed below as Tequired to 
be deposited with bid for the proposed 
work. The amount of deposit with bid far 
the same will be $825; and will be re- 
tained as a part of the security until the 
completion of the work; the amount of 
labor bond required on execution of con- 
tract, $5,775; the amount of bond for the 
faithful performance of contract, on ex- 
ecution of contract, $8,250. All proposals 
for the above work must be addressed to 
the Superintendent of Public Works at 
Albany, N. Y., and must be endorsed on 
envelope, ‘‘Proposal for improving Lock No. 
46, Erie canal, and work connected there- 
with.’”’ The right is reserved to reject any or 


all bids. 
GEO. W. ALDRIDGE, 
43-3t Superintendent of Public Works. 


Contract Work Should Always be Advertised in a Paper Read by Contractors. 


Wearly Every Prominent Contractor and Manufacturer of Contractors’ Supplies in North America Reads Engineering News 
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Mr. William Osborne, railway contractor, of Atchison, 
Kan., died at Waterville, N. Y., Nov. 9. 

Mr. P. B. Winfree, City Engineer of Bradford, Pa., will 
be married Noy. 25 to Miss Mabel L. Wilbur. 

Mr. M. M. Cannon, civil engineer, of Gloucester, Mass., 
was married Noy. 10 to Miss C. M. Chaney, of Malden. 

Mr. J. H. Maddy has been appointed Press Agent of 
the Baltimore & Ohio R. R., with offices at Baltimore, 
Md. 


Mr. Elmer Kirker has been appointed Secretary of the 
Water Department of Newport, Ky., to succeed Mr. Joseph 
M. Betz. 

Mr. John T. Page has been appointed a member of the 
Board of Electric Light and Water Commissioners at Lan- 
sing, Mich.. 

Mr. Wm. T. Hart, formerly President of the New York 
& New England R. R., died in Boston, Mass., Nov. 17,..at 
the age of 79. 

Mr. John E. Jackson, civil engineer, in the employ of 
the Southern Pacific Ry., died of heart trouble, Nov. tat 
Los Angeles, Cal. 

Mr. H. B. Mitchell, Engineer of the Fort Hall Indian 
Reservation, Idaho, died Oct. 27. He was at one time 
City Engineer of Topeka, Kan. 

Mr. W. M. Brehm has been appointed Master Mechanic 
of the Missouri, Kansas & Texas Ry. lines north of Deni- 
son, with office at Parsons, Kan. 

Mr. John Wigton, has been appointed Master Car 
Builder of the Missouri, Kansas & Texas Ry. lines north 
of Denison, with office at Sedalia, Mo. 

Mr. John R. Murphy, Water Commissioner of Boston, 
Mass., gave an address on ‘‘Modern Progress in Large 
Cities,’’ at Dorchester, Mass., Nov. 9. 

Mr. A. F. Brown, Chief Engineer of the Carnegie Steel 
Co., Pittsburg, Pa., has resigned and Mr. F. H. Kindl 
has been appointed to fill the vacancy. 

Mr. Joseph H. Hampson, President of the Mexico, 
Cuernavaca & Pacific Ry., was married Nov. 11, at Wash- 
ington, D. C., to Miss Blanche Wilson. 


Mr. W. P. Robinson, Jr., General Manager of the St. 
Joseph & Grand Island R. R., has been made General 
Manager also of the Kansas City & Omaha R. R. 


Mr. W. B. Worral, civil engineer, in the employ of the 
Chicago, Rock Island & Pacific Ry., was married Nov. 
11, at Davenport, Ia., to Miss Martha Neuhaus. 


Mr. T. H. Russom has been appointed General Car Fore- 
man of the shops of the Baltimore & Ohio R. R., at Mt. 
Clare, Md., succeeding Mr. Cc. H. Williams, resigned. 

Mr. Gustave Michelet, President of the Permanent In- 
ternational Tramway Union, died at Brussels, Belgium, 
Nov. 4, at the age of 59, after a long and painful illness. 


Mr. Arthur R. Sweet, Superintendent of Sewers at 
Wocnsocket, R. I., will retire from that position on Dec. 
1, and the work will be looked after by the city engineer- 
ing department. 

Mr. J. T. Odell has resigned his position as Second 
Vice-President of the New England R. R., and will de- 
vote his entire time to his duties as President of the But- 
ler & Pittsburg R. R. 


Mr. Charles 8. Price has been elected President of the 
Johnstown Water Co., of Johnstown, Pa., to succeed the 
late Mr. James McMullen. Mr. Cyrus Elder succeeds Mr. 
Price as Vice-President. ii 

Mr. Hakon Hammer; civil engineer, engaged on the 
work of the extension of the wheel pit of the power plant 
at Niagara Falls, N. Y., was killed Nov. 13 by a dyna- 
mite explosion on the works. 

Mr. Wm. G. Swan, who was Superintendent of the 
Niagara Railway Suspension Bridge Co., at Niagara Falls, 
from 1865 to 1893, died Nov. 10 at Albion, N. Ye He 
was born at Galway, N. Y., in 1822. 

Mr. E. H. Hinton, General Agent of the Panama Red; 
at San Francisco, Cal., has been appointed a member of 
the Board of Administration of the Southwestern Traffic 
Association, to succeed the late Mr. Waldo. 

Mr. C. H. Jenks, Superintendent of the Northern Di- 
vision of the Great Northern Ry., has been granted leave 
of absence on account of ill health, and Mr. C. T. Kitt- 
redge will have charge of the operation of the division. 


Mr. A. Langstaff Johnston has resigned his position as 
engineer of construction for the Richmond Traction Co., 
of Richmond, Va., and will remove to Philadelphia. He 
was tendered a dinner by the officers of the company on 
Nov. 9. 


Mr. George A, Johnson has opened an office as civil 
engineer in the Derby Street Ry. Co. Building, Derby, 
Conn. He was with Hull & Palmer, of Bridgeport, for 
six years, and with the Ousatonic Water Co, for four 
years. 


Mr. George Hornung, M. Am. Soc. M. E., has been ap- 
pointed Superintendent of Water-Works at Newport, Ky., 
to succeed Mr. John Surran. He held that position from 
1872 until it was consolidated with the position of City 
Engineer. 

Mr. F. C. Cleaver, Master Mechanic of the Terre Haute 
& Indianapolis R. R., at Terre Haute, Ind., has been ap- 
pointed Master Mechanic of the Louisville, Evansville & 
St. Louis Ry., with headquarters at Princeton, Ind., to 
succeed Mr. J. F. Sechler, resigned. 


Capt. Alfred T. Mahan, U. S. N., has been placed on the 
retired list at his own request, after 40 years’ service. He 
is well known as a writer on naval matters, his most im- 
portant work being ‘‘The Influence of Sea Power on His- 
tory.’’ He entered the naval academy at Annapolis, Md., 
in 1856, and served through the civil war. 

Messrs. William G. Deshler, of Columbus; John Tod, 
of Cleveland; Paul J. Sorg, of Middletown, and Thomas 
B. Paxton, of Cincinnati, have been appointed by Gover- 
nor Asa Bushnell, of Ohio, a commission to have charge 
of the improvements of the state capitol, estimated to 
cost about $1,000,000. The plans of Yost & Packard, of 
Columbus, O., have been accepted for the work, as noted 
last week under Buildings. 


Mr. William F. Brown has been appointed Superintend- 
ent of Public Works of Chatham county, Ga. He will 
assume the duties heretofore in charge of Mr. W. A. 
Dayton, County Engineer (this position having been 
abolished by the county commissioners), and Mr. Robert 
J. Wade, Superintendent of Public Roads. He will also 
be in charge of the convict gang employed on the roads. 
His office is at Savannah, Ga. 


Mr. J. E. Svurrier, Superintendent of the Baltimore 
Division of the Baltimore & Ohio R. R., has been given 
charge of the First Division, including Brunswick Yard, 
the Curtis Bay, Washington, Alexandria, Metropolitan 
and Frederick branches, and the Washington County R. 
R. Mr. F. A. Husted has been appointed Superintendent 
of the Second and Third Divisions, including the Berke- 
ley Springs and Potomac & South Branch railways, which 
will hereafter be known as the Middle Division. Mr. 
R, M. Sheats, Superintendent of the Parkersburg and 
Wheeling Division, will have charge of the Fourth and 
Fifth Divisions, including the Grafton Yard and _ the 
Grafton and Bellington Division. 


Mr. J. Waldo, Vice-Chairman of the Southwestern 
Traffic Association, died at St. Louis, Mo., Noy. 7. He 
was born at Osceola, Mo., in 1839, and in 1866 he en- 
tered the service of the Houston & Texas Central Ry. as 
a freight clerk, rising to the position of General Passen- 
ger and Freight Agent in 1873. He was Traffic Manager 
from 1881 to 1883; Vice-President to 1885, and General 
Manager to 1889, being also Commissioner of the Texas 
Traffic Association from 1885 to 1880. From 1889 to 
1891 he was General Traffic Manager of the Missourl, 
Kansas & Texas Ry., and 1892 to 1898 was Vice-Presi- 
dent of the road. In December, 1894, he became Presi- 
dent of the Galveston, La Porte & Houston Ry., and 
from January, 1896, to his death was genéral agent for 
the receivers of that road. During 1896 he has been 
Vice-Chairman of the board of administration of the 
Southwestern Traffic Association, 

— so __—_- 


ENGINEERING SOCIETIES. 


COMING TECHNICAL MEETINGS. 
TACOMA SOCIETY OF CIVIL ENGINEERS AND 
ARCHITECTS. 
Noy. 20. Secy., 201 Washington Bldg., Tacoma, Wash. 


CHICAGO ELECTRICAL ASSOCIATION. 

Noy. 20. ‘‘Daily Problems in Long Distance Telephon- 
ing,” by C. L. Andrews. Secy., J. R. Cravath, 810 
Old Colony Bldg. 

ENGINEERS’ CLUB OF COLUMBUS. 

Nov. 21. Secy., M. S. Hopkins, 14% N. High St., Co- 
lumbus O. : 

ENGINEERS’ CLUB OF PHILADELPHIA. 

Nov. 21. ‘Professional Ethics Among Engineers,” by 
Chas. Piez. Secy., L. F. Rondinella, 1122 Girard St. 

WISCONSIN POLYTECHNIC SOCIETY. 

Nov. 24. Secy., W. K. Means, Loan and Trust Bldg., 
Milwaukee, Wis. 

ENGINEERING ASSOCIATION OF THE SOUTH. 

Nov. 26. Secy., L. P. Brown, Nashville, Tenn. 

INDIANAPOLIS ENGINEERING CLUB. 
Noy. 28. Secy., C. C. Brown, Indianapolis, Ind. 
COLUMBIAN ENGINEERING SOCIETY. 

Dec. 1. Secy., F. W. Hart, 15th and H Sts., N. W., 
Washington, D. C. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 

Dec. 1, 2, 3, 4. At the Society House, New York. Secy., 
F. R. Hutton, 12 W. 31st St., New York city. 

WESTERN SOCIETY OF ENGINEERS. 

Dec. 2. Secy., N. L. Litton, Monadnock Block, Chicago. 
ENGINEERS’ CLUB OF ST. LOUIS. 

Dec. 2. Secy., Wm. H. Bryan, Turner Bldg. 
AMERICAN SOCIETY OF CIVIL ENGINEERS. 

Dec. 2. Secy., C. W. Hunt, 127 EB. 23d St., New York. 
TECHNICAL SOCIETY OF THE PACIFIC COAST. 

Dec. 4. Secy., O. Von Geldern, 819 Market St., 
Francisco, Cal. 

CIVIL ENGINEERS’ SOCIETY OF ST. PAUL. 

Dec. 7. Secy., C. L. Annan, City Engineer’s Office, 


San 


ENGINEERS’ SOCIETY OF WESTERN NEW YORK. 
Dec. 7. Secy., Carleton Greene, Library Bldg., Buffalo. 
DENVER SOCIETY OF CIVIL ENGINEERS. 
Dec, 8. Secy., Walter Pearl, 36 Jacobson Bldg. 
NORTHWEST RAILWAY CLUB. 
Dec. 8. Secy., T. A. Foque, Soo Line, Minneapolis. 
NORTHWESTERN SOCIETY OF ENGINEERS. 
Dec. 8 Secy., D. W. McMorris, 635 Burke Block, Se- 
attle, Wash. 
NEW ENGLAND RAILROAD CLUB. 
Dec. 9. Secy., Edwd. L. Jones, P. O. box 1158, Boston. 
Seer anil AND ARCHITECTS’ CLUB OF LOUIS- 
Dec. 10. Secy., James K. Zollinger, Norton Bldg. 
NORTHWESTERN TRACK AND BRIDGE ASSOC. 
Dec. 11. Secy., D. W. Meeker, St. Paul, Minn. 
AMERICAN SOCIETY OF IRRIGATION ENGINEERS. 
Dec. 11 and 12. Annual meeting in Denver. Secy., John 
S$. Titcomb, Room 36, Jacobson Bldg., Denver, Colo. 
MONTANA SOCIETY OF ENGINEERS, 
Dec. 12. Secy., Forrest J. Smith, Denver Block, Helena. 
ENGINEERS’ CLUB OF KANSAS CITY. 
Dec. 14. Secy., F. W. Tuttle, Baird Bldg. 
NATIONAL IRRIGATION CONGRESS. 
Dec. 15, 16 and 17. Annual meeting at Phoenix, Ariz. 
Secy., C. M. Heintz, Los Angeles, Cal. 
ENGINEERS’ SOC. OF WESTERN PENNSYLVANIA. 
Dec. 15. Secy., Daniel Carhart, 410 Penn Ave., Pitts~ 


burg. 
ENGINEERS’ AND ARCHITECTS’ ASSOCIATION OF 
SOUTHERN CALIFORNIA, 
Dec. 16. Secy., F. Van Vleck, Los Angeles, Cal. 
ASSOCIATION OF ENGINEERS OF VIRGINIA. 
Dec. 16. Secy., J. A. Pilcher, Roanoke, Va. 
BOSTON SOCIETY OF CIVIL ENGINEERS. 


Dec. 16. Secy., S. E Tinkham, City Hall. 

et INSTITUTE OF ELECTRICAL ENGI- 
EERS. : 

Dec. 16. Secy., R. W. Pope, 26 Cortlandt St., New 
York city. 


WESTERN FOUNDRYMEN’S ASSOCIATION. 

Dec. 16. Secy., A. Sorge, Marquette Bldg., Chicago. 
WESTERN RAILWAY CLUB. 

Dec. 17. Secy., W. D. Crossman, The Rookery, Chicago. 
ENGINEERS’ CLUB OF CINCINNATI. 

Dec. 17. Secy., J. F. Wilson, P. O. box 333, 
NEW YORK RAILROAD CLUB. 

Dec. 17. ‘‘ The Relation of Track to Traffic on Ameri- 
ean and Foreign Railways,’’ by E. E. Russell Trat- 
man. Secy., W. W. Wheatly, 168 Montague St., 
Brooklyn. 

ENGINEERS’ CLUB OF MINNEAPOLIS. 

Dec. 21. Secy., Elbert Nexsen, 1620 S. E. 4th St., Min- 
neapolis, Minn. 

SOUTHERN AND SOUTHWESTERN RAILWAY CLUB. 

Jan. 21. Kimball House, Atlanta, Ga. Secy., F. A. 
Charpiot, Macon. Ga. 

CANADIAN SOCIETY OF CIVIL ENGINEERS. 

Dec. 31. Secy., C. H. McLeod, Montreal, Can. 

CENTRAL RAILWAY CLUB. 

Jan. 8. Secy., H. D. Vought, Buffalo ‘“‘Courier,’’ Buf- 
falo, N. Y. « 

RAILWAY SIGNALLING CLUB. 

Jan. 12. Secy., Geo. M. Basford, The Rookery Bldg., 
Chicago. 

CIVIL ENGINEERS’ CLUB OF CLEVELAND. 


Jan, 12. ‘‘Some Problems in Street Railroading,’’ by 
oa Short. Secy., F. A. Colburn, Case Library 
Bldg. 


LIVERPOOL ENGINEERING SOCIETY.—At the open- 
ing meeting of the season, the President, Mr. S. B. Cot- 
trell,delivered the inaugural address,which dealt with the 
progress in steam and electric railways, and the possi- 
bilities of electric traction for the future. 


ST. LOUIS RAILWAY CLUB.—At the meeting of Noy. 
13, two papers were presented: “‘Increasing Locomotive 
Mileage by Lengthening of Runs,’’ C. W. Eckerson; ‘‘The 
Mechanical Properties of Wrought Iron and Steel as 
Shown by Actual Tests,’ Prof. J. B. Johnson. 


CENTRAL RAILWAY CLUB.—At the meeting of Nov. 
13 reports were submitted on the following subjects: 
“What is the Best Method to Bring About the Adoption 
of M. Cc. B. Standards by Railroads?’ ‘‘Apprentice Boys 
in Railway Shops,” ‘Shall the Cubic Capacity of Ordinary 
Box-Cars be Increased; If so, What Shall be the Maxi- 
mum Limit?’’ 


WESTERN RAILWAY CLUB.—At the regular monthly 
meeting of the club held Noy. 17, the discussion was con- 
tinued regarding the committee report upon “Some Diffi- 
culties Which Have Arisen Under the New M. C. B. 
Interchange Rules.’’ A paper on “Some of the Uses and 
Advantages of Compressed Air’? was read by Mr. J. H. 
McConnell, Snuperintendent Motive Power, Union Pacific 
Ry., and committee reports were presented on ‘‘Recent 
Developments in M. C. B. Couplers’’ and “Recent Develop- 
ments in the Tonnage System of Rating Locomotives.” 


ENGINEERS’ CLUB OF PHILADELPHIA.—At the 
meeting of Nov. 7 Mr. Allen J. Fuller presented a paper 
on the “Queen Lane Division of the Philadelphia Water 
Supply System.’’ He stated that the per capita con- 
sumption per day in Philadelphia is 160 gallons, and this 
for 1,250,000 inhabitants means an enormous supply. 
The greatest average pumpage during any one month is 
240,000,000 gallons per day, and this quantity may be bet- 
ter appreciated by the statement that if it were extended 
in a straight line through a pipe 1 sq. ft. in cross-sec- 
tion, it would reach from Philadelphia to California and 
half way back again. Prof. L. F. Rondinella read a paper 
on ‘‘Rapid Methods in Instrumental Drawing.”’ 

L. F. Rondinella, 


WESTERN FOUNDRYMEN’S ASSOCIATION.—At the 
meeting held Noy. 18 the report of the Committee on 
Apprenticeship was taken up for discussion. There was 
also discussion on the following of the association’s series 
of topical questions: (1) What is the proper amount of air, 
and pressure of same, to melt iron in a cupola, and what, 
are the effects of too little and too much air? (2) Is it 
economical to ventilate a foundry artificially? What has 
been your experience? (3) What is the best method of 
lighting a foundry of modern design? (4) Have any mem- 
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bers of this association had any experience with Thurs- 
ton’s Autographic Torsion Machine? If so, does it pos- 
sess any merit over other forms of machines now in use 
for testing cast-iron? (5) In order to overcome the varia- 
tion in size of test bars incident to molding, is machining 
down to size to be recommended? (6) What is your expe- 
rience as to the effect upon coke of exposing same freely 
outdoors? (7) What is your experience as to the utility 
and efficiency of flexible shafting for use with grinders on 
heavy and intricate castings? 

THE CIVIL ENGINEERS’ CLUB OF CLEVELAND.—At 
the November meeting Mr. Joseph R. Oldham read a 
paper on ‘‘Structural Strength of Ships and Improved 
Arrangements for Repairing without Diminution of 
Strength,’’ which treated the subject under the following 
heads: Progression by steps in engineering, Increase in 
steel lake tonnage, Bending moment and shearing stress, 
Strength of beams and girders, Straining of ships, Im- 
proved hatches, Useful weak ships, Joggling and lapping, 
Flush bottoms, Heavy ships, Light ships, A perfect me- 
chanical structure. Messrs. Newman, Searles and Head 
followed in an interesting discussion. 

F. A. Coburn, Secy. 

SOCIETY OF NAVAL ARCHITECTS AND MARINE 
ENGINEERS.—The annual meeting was held in New 
York, Noy. 12 and 13. Twelve papers were read, as fol- 
lows: ‘Test of an Experimental Turret of the United 
States Battleship ‘“‘Massachusetts,’’ Capt. W. T. Samp- 
son; ‘Steel Canal Boats,’ Lewis Nixon; ‘‘Naval Prac- 
tice in Ship Rivets and Riveting,’ J. H. Linnard; 
“American Fireboats,’ H. De B. Parsons; ‘“‘Corn Pith 
Cellulose,’ Henry W. Cramp; ‘“‘The New Battleships,”’ 
Philip Hichborn; ‘‘Speed Trials of Screw Propelled 
Ferry Boats,’ F. L. Du Bosque; “125-Ton Hydraulic 
Shear Legs,’ Frank B. King; ‘“‘A Method of Calculating 
the Stability of Ships Adapted to the Use of Standard 
Curves of Stability,’ Hugo Hammar; “Stability of a 
Ship in a Damaged Condition,’”’ James Swan; ‘‘Damaged 
Conditions of a Battleship as Affecting its Stability and 
Fighting Efficiency,” T. F. Ruhm; ‘“‘Screw Propellers,” 
Geo. R. McDermott. The following officers were elected 
for the ensuing year: Pres., Clement A. Griscom; Vice- 
Pres., Charles H. Cramp, Philip Hichborn, Charles H. 
Loring, Richard W. Meade, William H. Webb, George W. 
Melville, George W. Quintard, Irving M. Scott, Francis A. 
Walker, and Frank S. Fernald; Secy. and Treas., Fran- 
cis T. Bowles. On Friday evening the society held its an- 
nual banquet at Delmonico’s, with Secretary Herbert as 
its guest. 

AMERICAN SOCIETY OF MECHANICAL ENGI- 
NEERS.—At the meeting to be held in New York city 
Dec. 1 to 4, the following papers will be read: “The 
Progress in the Manufacture of Iron and Steel in America, 
and the Relations of the Engineer to it,’’ John Fritz, 
Pres.; ‘‘An Historical and Technical Sketch of the 
Origin of the Bessemer Process,’’ Sir Henry Bessemer; 
“Ancient Pompeian Boilers,’ Wm. T. Bonner; ‘‘The 
Moment of Resistance,’’ C. V. Kerr; ‘‘Work Done Daily 
by a Refrigerating Plant and Its Cost,’ Francis H. 
Boyer; ‘‘Promise and Potency of High Pressure Steam,’’ 
R. H. Thurston; ‘‘Experimental Investigation of the Cut- 
ting of Bevel Gears with Rotary Cutters,’’ F. R. Jones and 
A. L. Goddard; ‘‘The Calibration of a Worthington 
Water Meter,” J. A. Laird; ‘“‘Contraction and Deflection 
of Iron Castings,’’ Francis Schuman; ‘A 200-Ft. Gantry 
Crane,’ John W. Seaver; ‘‘Washing of Bituminous Coal 
by the Luhrig Process,’’ J. V. Schaefer; ‘Friction, Horse- 
Power in Factories,’ C. H. Benjamin; ‘‘Some Special 
Forms of Mechanical Computers,’’ Frederick A. Halsey; 
“Rustless Coatings for Iron and Steel,’’ M. P. Wood; 
“A Method of Shop Accounting to Determine Cost,” H. 


M. Lane; ‘The Efficiency of the Boiler Grate,’ W. W. 
Christie; ‘‘Efficiency of Boiler Heating Surface,’ R. §S. 
Hale; ‘‘Paper Friction Wheels,’’ W. F. M. Goss; ‘‘Steam 


Engine Governors,’ Frank H. Ball; ‘‘Metric vs. the Duo- 
decimal System,’’ George W. Colles, Jr.; ‘‘Alum- 
inum Bronze Seamless Tubing,’’ and ‘‘The Photograph- 
ing of Machinery,’’ Leonard Waldo. Arrangements have 
been made for visiting the following places: Morgan & 
Quintard Iron Works, North River Iron Works, Pond Ma- 
chine Tool Works, Stevens Institute of Technology, Co- 
lumbia Collkege—School of Arts, Law, Mines; Columbia 
College—School of Medicine (College of Physicians and 
Surgeons), Pratt Institute, Washington Bridge, Ship Yards 
and Works: 8. L. Moore & Sons Co., “‘World’’ Building, 
Equitable Building, Metropolitan Museum of Art, Museum 
of Natural History, Power house, The United Electric 
Light and Power Co., 28th and 29th St. stations; Power 
house, Broadway Cable Road; Eastern Power house, 
Brooklyn City R. R. 
——_—__~@—__. 


NEW PUBLICATIONS. 


AMERICAN SOCIETY OF MUNICIPAL IMPROVE- 
MENTS. Second Annual Convention, Held at Cin- 
cinnati, Ohio, Sept. 11, 12, and 13, 1895. 8vo.; 142 pp. 
25 cts. 


This pamphlet contains the new constitution of the so- — 


ciety, the business proceedings of the meeting and the fol- 


| eaten papers and discussions upon them: ‘‘Specifications 
tt f 


or Vitrified Brick Pavyement,’’ by W. G. Wilkins; ‘‘Qual- 

ity of Public Water Supply,” by John W. Hill; ‘‘Water 

Supply of Newark, N. J.,” by Henry E. Bailey; ‘‘Street 

and Sewer Work of Indianapolis,”’ by W. B. Holton; ‘‘Col- 

lection and Disposal of Garbage,” by Thomas D. de Yil- 

biss; ‘Street Paving in Newark, N. J.,” by Harrison Van 
——___ ntteasoFaasin 


Duyne; ‘‘School Hygiene,’’ by Dr. Mary E. Donahue; 
“Street Cleaning in Newark, N. J.,’’ by Henry W. Bailey; 
“Electrolysis Prevention,’ by Harold P. Brown; ‘‘Street 
Cleaning, Street-Watering, Scavenging, etce.,’’ by John 
Jones. Copies of the pamphlet can be secured by address- 
ing the Secretary, Mr. D. L. Fulton, Allegheny, Pa. 

Since the above was in type we learn that the pro- 
ceedings of the third annual convention, held at Chicago, 
last month, are soon to be printed, and the price has 
been set at $1, which covers only the actual cost. The 
edition, however, is to be limited to the number of copies 
required for the members of the Association, and those 
who order copies in advance. A report of the proceed- 
ings of the convention was published in our issue of 
Oct. 22. Any of our readers not members of the As- 
sociation, who desire to procure a copy of the official re- 
port, should remit $1 to Hon. August Herrmann, the 
President of the Association, Cincinnati, Ohio. 


> ana 
CONSTRUCTION NEWS. 


CONDENSED LIST OF CONTRACTS PENDING 
WITH DATE OF OPENING BIDS. 


Bids to be See Eng. 
opened, Work. Place News. 
Nov. 19). Bridge, sete.) BUitalosgiNgs oY nn. once oie «ciclo oieie Nov. 12 
Noy. 19..Reservoir, Trenton, IN. Ji... 627. 26 cei Nov. 12 
Nov. 19.Water-works, St. Augustine, Fla.........Oct. 22 


Advertised, Eng. News, Oct. 22 to Noy. 12. 


Noy. 19.U. S. building work, Chicago, Ill........Nov. 12 
Nov. 19.Grading and paving, Brooklyn, N. Y....Nov. 12 
Nov. 19.Macadamizing, etc., Baltimore, Md....... Noy. 12 
Nov. 20.Brick sewers, Frankfort, Ind............ Noy. 12 
Advertised, Engineering News, Nov. 12. 
Noy. 20.Bridge bonds ($20,000), Cleveland, O......Oct. 29 
Noy. 20.Postoffice building, Saginaw, Mich....... Nov. 5 
Noy. 20.Sewers, Salt Lake City, Utah............ Nov. 5 
Noy. 20.Electrie light plant, Lakewood, O. ....... Nov. 5 
Nov. 20.Fire apparatus, Hazleton, Pa. ........... Noy. 5 
Nov. 20); EIOSpital, OP ramktOr tee kc yal wil sis iecclelelctimicete eve Nov. 19 
Nov. 20.Remodeling school, St. Louis, Mo. ...... Nov. 19 
Nov. 20. Railway ties (50,000), Mobile, Ala. ...... Nov. 19 
Noy. 20.Underground cables, Cincinnati, O. ..... Noy. 19 
Nov. 20.Sewers, URochesters aN. . Xi. vrais ciciareeauaisios Nov. 19 
Noy. 21.Heating, etc., Detroit, Mich. ........... Novy. 19 


Novy. 21.Gun emplacements, Wilmington, N. C....Oct. 2u 
Advertised, Eng. News, Oct. 29 to Nov. 19. 


Nov.-21. Drill hall sBrooklyiean, | Ye we eeleeieineremis Novy. 12 
INOW. 120: Grading, ete. i LOLEd Osi O jase :ayerslwauciietess oy Nov. 12 
Nov. 23.Brick sewers, Toledo, O..........s-.ee0- Noy. 12 
Nov. 28.Gun emplacements and wharf in Va...... Oct. 22 
Advertised, Eng. News, Oct. 22 to Nov. 12. 
Nov. 23.Fog signal boilers, San Francisco, ...... Noy. 5 
Noy, 23.Gas franchise, Sacramento, Cal. ........ Nov. 5 
Noy. 23.Electric wiring, Brooklyn, N. Y.......... Nov. 12 
Nov. 23.Levee work, Memphis, Tenn. .......... Nov. 19 
Noy. 23.State bonds ($8,225,000), Boston, Mass. ..Nov. 19 


Noy. 23.Sewer bonds ($250,000), Hartford, Conn. .Noy. 19 


Nov. 23.Stairways for Boston Subway............Nov. 19 
Noy. 24.Fire engine and hose, Jersey City ......Nov. 19 
Noy. 24.Cement (4,000 bbls.), New York, N. Y...Nov. 19 
Nov. 24.Crib work, New York, N. Y............ Nov. 19 
Noy. 24.Bonds ($65,000), Taunton, Mass.......... Nov. 12 
Noy. 24.Batteries at Key West, Fla. ............Nov. 5 
Advertised, Eng. News, Noy. 5 to 19. 
Nov. 24.Naval supplies, Washington, D. C....... Nov. 5 
Noy. 24.Battery on Dutch Island, R. I............ Nov. 5 
Advertised, Eng. News, Noy. 5 to 19. 
Noy. 24.Brick paving (2 streets), Cincinnati, O...Nov. 5 
Nov. 24.County jail and residence, Atlanta, Ga.....Oct. 1 


Noy. 25.Electric or gas lighting, Lancaster, Pa....Oct. 22 
Noy. 25.Macadamizing (2 miles), Brooklyn, N. Y..Noyv. 5 
Advertised, Eng. News, Noy. 5 to 19. 
Noy. 25.Brick sewers, Hoboken, N. J............ 5 
Nov. 25 stable, Jbobokens wNe vcs iclsresyenisacclarscrearee Noy. 12 
Noy. 25.Bridge bonds ($110,000), Jersey City....Novy. 19 
Nov. 25.Bonds ($387,000), Newark, Del. .......... 
Noy. 25.Street cleaning, garbage disposal, Phila...Nov. 19 
Nov. 25.Building bonds, St. Joseph, ind........ 
Nov. 25.Canal improvements, Albany, N. Y.....Nov. 19 
Noy. 25.Grading streets, Washington, D. C....... a 
Noy. 25.Steel bridge, abutments, etc., Albany,N.Y.Nov. 19 


Nov. 25.Briek paving, St. Augustine, Fla......... Nov. 19 
Nov. 27.Public lighting, Jamaica, N. Y...........Nov. 19 
Noy. 21. stable. Broolayn Netty. sou cern on eee Nov. 19 
Nov. 27.Protection crib, Cleveland, O............ Nov. 12 
Nov. 27.Pier extensions, Milwaukee, Wis. ...... Nov. 5 
Advertised, Eng. News, Nov. 5 to 19. 
Nov. 27.Battery at Hawkins’ Point, Md...........Noy. 5 
Noy. 27.Swing bridge, etc., Green Bay, Wis..... Nov. 12 
Nov. 28.Concrete battery, Sandy Hook, N. J......Oct. 29 


Advertised, Eng. News, Oct. 29 to Nov. 19. 
Noy. 28.Gun emplacements, New London, Conn.. .Oct. 29 
Advertised, Eng. News, Oct. 29 to Nov. 19. 


Noy. 28.County building, Ukiah, Cal............. Nov. 12 
Novy. 28.Sewer bonds, Sharpsburg, Pa. ..........Nov. 19 
Nov. 30.Gun battery, San Diego, Cal. ........... Noy. 19 
Noy. 30.Mortar battery, Galveston, Tex........... Nov. 19 


Advertised, Eng. News, Nov. 19 and 26, 
Noy. 30.Bonds of telephone company, Baltimore. .Nov. 19 
Noy. 80.Army building, San Francisco, Cal...... Nov. 12 
Noy. 30. Water-works, Snow Hill, Md...... i 
Noy. 30.Bonds ($113,500), Philadelphia, Pa....... Nov. 12 
Nov. 30.Breakwater extension, 
Nov. 30.Buildings (82), Fort Hancock, N. J....... Noy. 5 
Noy. 30.Battery at Sullivan Island, S. C 


Nov. 30.Artesian well on Sullivan-Island, 8. C...Noy. 5 


Dec. 1.Franchise, gas and el. lights, Benicia, Cal. .Oct. 22 
Dec. 1.U. S. building work, St. Paul, Minn.....Nov. 5 
; Advertised, Eng. News, Nov. 5 and 12. 

Dec. 1.Hospital building, Brooklyn, N. Y........ Nov. 12 
Dec. 1.Supplies, Mare Island navy yard, Cal....Nov. 12 
Dec. 1.Pipe sewers, Elizabeth, N. J............ Nov. 12 
Dees of Pavine awe zaot hee N ad) tecieiay a eereieee eros Nov. 12 
Dee.) Mapy Srookly amin a Viocn ec ccen momen Noy. 19 
Dee, “1. Sewers’ Brooklyn Nisan sico ieee Nov. 19 
Dec. 1.Iron work, Charleston, W. Va. .......... Nov. 19 
Dec. 1.Laying water pipe, Jacksonville, Fla. Nov. 19 
Dec. 1.Water-works franchise, Perth, Ont. Nov. 19 
Dec. 1.Laying sewer pipe, Jacksonville, Fla, Nov. 19 
Dec. 2.Grade crossing work, Buffalo, N. Y.....Nov. 19 
Dec. 2.Dredging. Wilmongton, Del. ............ Nov. 5 
Dec. 4.Swing-bridge span, Green Bay, Wis. Noy. 19 
Dec. 5.Electric wiring, Buffalo, N. Y. ........Nov. 19 
Dec. 7.Asphalt paving, Johnstown, N. Y. ......Nov.19 

Advertised, Eng. News, Noy. 19 and 26. 
Dec. 7.Iron bridge (60 ft.), Lisbon, N. Dak... .Novy. 19 


Dec. 9.Water bonds ($20,000), Rockville, Md...Noy. 19 
Dec. -Public lighting, Cleveland, O. ....... ....-Nov. 19 
Dec, .Hospital building, Los Angeles, Cal...... Oct. 15 


-Gun carriages (12), Washington, D. C....Nov. 12 
-Hospital building, San Andreas, Cal. .... 


o 

(oy 
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Dec -Stone breakwater in Delaware Bay, Del...Nov. 5 
Advertised, Eng. News, Noy. 5 to Dec. 3. 

Dec. 11.Dike work, Evansville, Ind. .......... . Nov. 19 

Dec. 11. Wooden protection crib, Cleveland, O. ..Nov. 19 

Dec. 15. Water-works, Dothen;) Ala. ov ceieeemreets Noy. 19 

Dec. 15.Pumping engine, Kansas City, Mo. ...... Nov. 19 
Advertised, Eng. News, Nov. 19 and 26. 

Dec. 17.Dredging, New London, Conn. .......... Nov. 19 
Advertised, Eng. News, Nov. 19 to Dee. 10. 

Dee. 18, Light plant, -Mrankfort, ands mes eenreiee Nov. 19 


Advertised, Eng. News, Nov. 19 to Dee. 3. 
Dec, 19.Hire of dredging plant, Mobile, Ala......Nov. 19 
Advertised, Eng. News, Nov. 19 to Dee. 10. 
Dec. 19.Lighting fixtures, Auburn, Cal...... sive OMe te 
Dec. 22.Heating, ete., Port Townsend, Wash. ....Nov. 19 
Dec. 30.Steel rails (150,000 tons), Sydney, N.S.W..Aug. 6 
Advtsd, Eng. News, Sept. 3, Oct. 1, Nov. 5. 
Jan. 8.Wooden bridge (220 ft.), Tillamook, Ore...Oct. 8 
Jan. 14.College building, Iowa City, Ia. ........ Nov. 19 


RAILWAYS. 


Hast of Chicago. 


ANN ARBOR.—A report from Frankfort, Mich., says > 
that leases have been made for the right of way over the 
water front to the large warehouses of Woodward Bros. 
by the Ann Arbor Ry., which will lay a double track to 
the warehouse for bulk freight. The company will put 
on two more large steamers for its winter route between 
Kewaunee and Manitowoc, Wis., and this place. The 
harbor here, with 600 ft. of piers out into Lake Michigan, 
has just been completed by the government., with a 
depth of 18 ft. 

BELLEFONTE CENTRAL.—It is stated that this rail- 
way is completed to within one mile of Pine Groye Mills, 
Center county, Pa., and is rapidly being pushed into the 
town. A large number of men and teams are now em- 
ployed in grading; the road will be finished in a short 
time. 

BUTLER & PITTSBURG.—Bids for the grading and ma- 
sonry for the 12 miles between the rivers were received 
Saturday, Nov. 14. The steel work for the 14 bridges will 
be furnished by the Carnegie Steel Co. The bridge across 
the Allegheny River will be 3,000 ft. long. 

COAST RY. OF NOVA SCOTIA.—S, H. Wheaton, Ch. 
Engr., Yarmouth, N. S8., writes us that the projected 
length is 97 miles, touching Yarmouth, Tusket, Argyle, 
Pubnico, Barrington, Clyde, Shelburne and Lockport. 
Line surveyed and all right of way granted by towns and 
municipalities. Capital is all secured and the road is 
being built by the Nova Scotia Development Co., composed 
of Philadelphia capitalists; John A. Brill, Pres.; G. Mar- 
tin Brill, Vice-Pres.; Geo. A. Fletcher, Treas, Fourteen 
miles are fully completed and equipped for operation; 
16 miles additional are completed ready for tracklaying 
and ballasting, for which 1,700 tons of rails are now on 
the way. The steel bridges are supplied by the Central 
Bridge Co., of Peterboro, Ont.; grading, masonry and 
fencing are sub-let to H. J. Townsend & Co., of New 
Glasgow, N. S. 

DETROIT & MACKINAC.—The Bay City, Mich., ‘“‘Trib- 
une’”’ says that contractors Kennedy & Campbell have be- 
gun figuring on the work of grading an extension from 
Rogers City to Cheboygan and will submit their bids the 
latter part of the month. The election of Mr. McKinley 
settled the question of completing the road. It is now 
only a question of time when the line will be put through 
and trains running from this city to Cheboygan via the 
shore route. Ch. Engr., D. J. Casey, Bay City, Mich. 

GOSHEN & WABASH.—A press dispatch from Ligonier, 
Ind., states that this company has passed into the control 
of F. G. Hubbell, C. W. Miller, Alfred Lowry and J. A. 
Beane, of Elkhardt county. A special election was to be 
held in Goshen, Noy. 17, for the purpose of voting on the 
proposition of extending aid equal to one-half of. 1% on 
the assessed valuation of property for the construction of 
the proposed road. 

PATTEN & SHERMAN.—P. C. Newbegin, Ch. Engr. 
Patten, Me., writes us that the projected length is 9 
miles, connecting Patten, Crystal and Sherman. The en- 
tire line has been surveyed and 5% miles constructed and 
now under operation. The remainder of the line will 
probably be constructed next summer. Pres., A. A. Bur- 
leigh, Haselton, Me. 

QUEEN ANNES.—The contract for building the line 
between Greenwood and Ellendale, Del., a distance of 10 
miles, is said to have been awarded to Wade, Burns & Co 
of Baltimore, Md. This firm has been building the road 
from Queenstown, Md., to Greenwood, and will probably 
secure the contract to complete it from Ellendale to the 
terminus at Lewes, on the Atlantic Coast, a distance of 
15 miles. The road is now finished to within a mile of 
Denton. Pres. W. H. Bosley, Baltimore, Md. Another 
contract of 15 miles remains to be awarded. Ch, Engr., T 
W. Troxel, Queenstown, Md. ee 

WELLSVILLE & BUFFALO.—F, A. Goodyear, of Bur- 
falo, N. Y., accompanied by James Rafferty, of Java, and 
Beckley Howes, of Bliss, are said to have made a tour 
of inspection, regarding the proposed railroad from 
Wellsville to Buffalo. The road, if built, will be an ex- 
tension of a line running to Williamsport, Pa., and will 
be a shorter route to New York city. 


Southern. 


BELINGTON & ROARING CREEK.—A report from El- 
kins, W. Va., states that Caldwell & Dayton, Grafton, W. 
Va., the contractors, have begun work on the last five 
miles of this road along the Roaring Creek valley in West 
Virginia, and which connects with the Baltimore & Ohio 
and West Virginia Central & Pittsburg. A force of 150 
men is employed. The work was stopped last July owing 
to a lack of money. The road opens up a 14-ft. vein of 
coal for 20 miles and 500,000 acres of timber land that lie 
on Roaring Creek. It is of standard gage. 


BATH COUNTY IRON CO.—A report from Olympia, 
Ky., says that this company may construct a railway to 
its mines in the vicinity of Olympia. 

MOBILE, JACKSON & KANSAS CITY.—A press dis- 
patch from Mobile, Ala., says that this enterprise, begun 
nearly 30 years ago, and which first was brought to the 
point of construction last spring, will be put through 
without delay. Pres., F. B. Merrill, New York city, is 
quoted as saying that the construction will be pushed to 
completion.—Bids are asked until Nov. 20 for furnishing 
50,000 cross ties. The road is to be 183 miles long. The 
immediate outlay in this section will be $1,800,000. For 
information address the Gulf City Construction Co., 62 St. 
Francis St., Mobile, Ala. 

CHESTER & LENOIR.—A report from Chester, S. C., 
says that this railway has been sold to the bondholders 
represented by W. A. Clarke, of Columbia, S. C. The 
road may be extended from Newton to Hickory, N. C., by 
the present owners. The distance is 20 miles. 


— SS SS 


Supplement—November 19, 1896. 


NORFOLK & WESTERN.—A press dispatch says that 
this company has secured the right of way to build from 
Kenova to Huntington, W. Va., and will soon commence 
the construction of a three-mile branch. Ch. Engr., W. 
W. Coe, Roanoke, Va. 


SOUTHERN.—Condon & Henderson, of Knoxville, 
Tenn., have secured the contract to build a spur of the 
Southern Ry., from Spartanburg, S. C., to Beaumont, and 
have begun work. 


Northwest, 


OMAHA BRIDGE & TERMINAL.—It is stated that this 
company will proceed to make the improvements con- 
templated and conditionally contracted for some time 
since. They will involve approximately the expenditure 
of $500,000 and will include connections with all roads 
entering Omaha, South Omaha, and Council Bluffs, the 
amen ~ aaa Added etc. The largest single im- 

rovement w e the construction of a i i 
with the Missouri Pacific. i wane 


Southwest. 


PITTSBURG, WEIR & COLUMBUS.—This company has 
been incorporated at Crawford, Kan., wth a capital stock 
of $200,000 to build a railway. Incorporators; R. Simons, 
West Chester, Pa.; J. A. Nuttman, J. M. Lupman, J. 
Randolph and Saml. Barrett, Pittsburg. Kan. 


Rocky Mountain and Pacific. 


CRYSTAL RIVER.—A press report from Aspen, 
Colo., says that the roadbed, right of way and five miles 
of track of the Crystal River Ry. Co. have been sold to 
Orman & Crook, judgment creditors. The road is to tap 
a mineral section in both Pitkin and Garfield counties, 
and when completed will have a total length of 28 miles. 

CRIPPLE CREEK.—A press dispatch from Colorado 
Springs, Colo., says that another short line railway to 
Cripple Creek is being projected and it is understood that 
active steps for its construction will be taken within a 
few days. The new road is to be nearly 60 miles long. 
The maximum grade is 3 ft. in 100. It has been given 
out that there will be about 35 tunnels, three or four of 
which will be of considerable length, and the remaining 
ones short. The estimated cost of the road is about $1,- 
500,000. 

SIERRA PACIFIC.—A press report from Stockton 
Cal., says that the directors of the Sierra Pacific R. R. 
met in San Francisco® Noy, 6, to consider the issuance of 
$1,800,000 in bonds to be used in the construction of the 
line. Mr. Boggs, Supt. of Constn., has started over the 
line and on his return will make a report to the officers 
of the county and get matters in shape for the prelimi- 
nary surveys. 


Foreign. 


CUERNAVACA & PACIFIC.—It is stated that 12% 
miles south of Puente de Ixtla are in readiness for opera: 
tion, and construction is being vigorously prosecuted to 
Buena Vista, 614%, miles southward. It is the intention 
of the company to reach Buena Vista by Nov. 15. Two 
thousand men are employed beyond Puente Ixtla and 
1,000 below Tres Marias towards Cuernavaca. Work 
is being crowded on this last section. 

NICARAGUA.—A press dispatch from Managua, Nica- 
ragua, says that President Zelaya has decided to grant 
a charter for a railway from Lake Nicaragua to the Ca- 
ribbean Sea, a distance of about 70 miles, to two citizens 
of New York. This road is looked upon as certain to 
lead to a prompt development of the interior of the re- 
public and should be of considerable assistance in the 
work of building the Nicaragua Canal. 


STREET AND ELECTRIC RAILWAYS. 


NORTH WATERFORD, ME.—Amos F. Gerald, Fair- 
field, Me., is said to be interested in a proposed electric 
railway to Norway. The distance is 15 miles. There are 
good powers at either end. It will cost about $10,000 
per mile to construct the road. 

BENNINGTON, VT.—It is stated that there seems to be 
but little doubt that work on the Bennington electric 
railroad will be begun in the coming spring. The charter 
for the road was obtained two years ago and already 
about $6,000 has been expended in preliminary work. 
The road will be nine miles long if built according to the 
terms of the charter, and at Walloomsac will connect 
with the Hoosick Falls road. A. E. Powers, of Lansing- 
burgh, N. Y., is interested. The survey for the road was 
completed several weeks ago, and in several instances 
land damages were agreed upon. 

BELLOWS FALLS, VT.—Representative Hadley, ot 
Rockingham, Vt., has asked the Vermont legislature to 
amend the charter of the Bellows Falls & Saxtons River 
St. Ry. Co. so that the route may be changed. This com- 
pany was incorporated two years ago to build a railway 
five miles long, but no work has yet been done. 

CHARLESTON, VT.—Representative Prouty, of New- 
port, Vt., has introduced a bill in the Vermont legislature 
for the incorporation of the Clyde River Electric Ry. to 
operate in Newport, Derby, Charleston and Brighton, Vt. 
The capital stock is to be $150,000. Among those in- 
terested are C. S. Magoon, P. J. Farrel, G. H. Prouty, J. 
BH. Farrell, Seymour Lane, C. C. Davis and C. A. 
Prouty. 


POULTNEY, VT.—Representative Platt, 
has asked the Vermont legislature to incorporate the 
Western Vermont St. Ry. Co., with a capital stock of 
$100,000, to operate a streét railway in the towns of 
Middletown Springs, Poultney, Fair Haven, West Haven, 
Benson, Castleton, Ira and West Rutland, ‘in the State of 
Vermont. Incorporators: Leonidas Gray, A. Y. Gray, A. 
A. Greene, A. H. Varney, J. B. Beaman, E. H. Phelps 
and Jerome B. Bromley. 

RICHFORD, VT.—Silas P. Carpenter, L. C. Leavens, W. 
S. Foster, A. K. Brown, F. W. Mitchell and J. N. Powell, 
of Richford, end J. M. Cobb, H J. Rublee, O. N. Kelton, 
Cc. T. Hall, J. C. Hutchins and H. O. Rowley, of Mont- 
gomery, have asked the Vermont legislature to be in- 
corporated as the Richford & Montgomery Electric Ry. 
Co., with a capital stock of $75,000, to operate a street 
railway in the towns of Richford and Montgomery. 

DOUGLAS, MASS.—Dr. Silas P. Holbrook informs us 
that the proposed Sutton & Douglas Electric St. Ry. is 
to commence in the town of Douglas, near the East 
Douglas station on the New England R. R., and to extend 
through the village of East Douglas to the village of Man- 
chaug in the town of Sutton. Its length will be about five 
miles. The capital stock shall be $50,000. The incorpor- 
ators are: Silas P. Holbrook, W. R. Wallis, Stillman Rus- 
sell, Douglas, Mass.; Geo. D. Moore, C. L. West, Worces- 
ter, Mass. 

FITCHBURG, MASS.—The Gardner, Westminster & 
Fitchburg Co. has been given a franchise. The line is 
to extend from this city to Gardner, through the town of 
Westminster, and will connect with the Fitchburg and 
Leominster and Gardner lines. 


of this city, 


ENGINEERING NEWS 


RANDOLPH, MASS.—The Randolph, Holbrook & Nan- 
tasket Beach St. Ry. Co. has been incororpated with a 
capital stock of $13,800 to build a railway 5% miles long. 


NEWTON, MASS.—F. G. L. Henderson, Supt., writes us 
that the Newton St. Ry. Co. is projecting additions 2% 
miles long, right of way is granted, but no capital is yet 
secured for construction. Contraets will probably be let 
by the latter part of the winter. Pres., Winthrop Coffin, 
620 Atlantic Ave., Boston. 


NORWICH, CONN.—It is stated that a petition will be 
presented to the next legislature for permission to con- 
struct an electric railway between Norwich and Jewett 
City, passing through Preston. The road is to be built 
by an independent company, but at Norwich it will con- 
nect with the tracks of the Norwich St. Ry. Co. The 
money for construction, it is understood, will be forth- 
coming whenever the charter is granted. 


BUFFALO, N. Y.—It is announced that the Buffalo 
Traction Co. will begin the construction of its road early 
next spring. 


SYRACUSE, N. Y.—The State Railroad Commission 
has granted the application of the Onondaga Lake Ry. Co. 
to construct an electric railway from Syracuse to Onon- 
daga Lake. 


NIAGARA FALLS, N. Y.—The State Railroad Commis- 
sion has granted permission to construct a street rail- 
way to the Niagara Falls St. Ry. Co. 


KEARNEY, N. J.—The Consolidated Traction Co. has 
made application for permission to extend its present line 
up Kearney Ave. to the Belleville Turnpike, a distance 
of about a mile, and from Elm St. to the Harrison line, a 
distance of about 1% miles. 


ASHLAND, PA.—G. M. Smith, Pres., Shamokin & 
Mount Carmel Electric Ry. Co., is quoted as saying 
that the company will build an electric railway between 
Ashland and Centralia, and thus form a connecting link 
between the Shamokin-Mount Carmel Electric Ry., at 
Centralia, and the Schuylkill Traction Ry. at Ashland, 
and that the work of construction would be under way 
soon. Surveys are now in progress. 


BRADDOCK, PA.—The council of Braddock has de- 
clared the rights of the Braddock Electric Ry. Co. to oc- 
cupy Talbot Ave., between 2d and 13th Sts., forfeited. 
This is said to be for the purpose of allowing the Brad- 
dock & Homestead St. Ry. Co., which is to bridge the 
Monongahela River at Rankin, the privilege of getting 
through the town over this thoroughfare; it will have to 
pay the borough the sum of $5,000. 


HELLERTON, PA.—Citizens are attempting to secure 
an extension of the South Bethlehem Electric Ry. to this 
place. 


BALTIMORE, MD.—The Maryland & Columbia Ry. Co. 
between Baltimore and Washington, may be reorganized. 
This done the line will be completed. The company is in 
the hands of receivers. An issue of $75,000 of receivers’ 
certificates to complete the Washington end of the line has 
been authorized. ‘The motive power proposed is com- 
pressed air for Washington and overhead trolley for the 
other part of the line. James Bond and W. K. Schoepf 
are receivers. 


HAGERSTOWN, MD.— The Hagerstown Electric Ry. 
Co. ig said to be making active preparations to extend the 
street railway to the Crawford Bicycle Works. The rail- 
way company has secured from Robert S. Crawford, the 
necessary right of way. The extension will be about 
2,000 ft. long. The company in the spring expects to 
build the Funkstown extension, about a mile long. 


PARKERSBURG, W. VA.—The ‘‘State Journal’ says 
that the projectors of an electric street railway are now 
purchasing materials. Mr. Wolf is interested. 


CHARLESTON, S. ©.—The Enterprise St. Ry. Co. will 
make an important extension of its line along East Bay, 
Broad and Meeting Sts.; Pres. Passailayne states that 
work will begin within a week. The newly chartered 
City Electric Ry., in which several New York capitalists 
are interested, and which will put in a system of over- 
head trolley, costing $200,000 or more, will begin work 
on its line in a few days. 


CHATTANOOGA, TENN.—An electric railway is soon 
to be built from Chattanooga up Walden’s Ridge, 13 
miles, to the coal beds. It will cost about $200,000, and 
will carry both passengers and freight. Sixty-pound rails 
will be used, TT. J. Nicholl has instructed Mr. Dietz, 
Ch. Engr., to resume the survey for the proposed railway. 


COVINGTON, KY.—The ‘‘Commonwealth’’ says that 
the extension of the C., N. & C. St. Ry. lines over Bank- 
lick St., from Pike to 13th St., will be commenced upon 
the opening of spring. Mr. Jenkins, Supt., is quoted as 
saying that the long talked of extension of the road out 
the Lexington pike to Erlanger will come later. 


AKRON, O.—The County Commissioners have granted a 
franchise to the Cleveland & Southern Electric Co. for an 
electric road from here, via Richfield and Bath, thence 
to Cleveland. The line will be in operation within a 
year. 

CINCINNATI, 0.—Citizens of Wyoming and Lockland 
are anxious to have the Main St. Electric Ry. extended 
to these villages. It is probable that the citizens of these 
villages will agree to raise a bonus of $2,500 for the 
extension, provided they are given a 10-cent fare. 


CLEVELAND, 0O.—Jos. Roof, of Cleveland, and E. V. 
Hard, of Wooster, are projecting the Cleveland, Medina 
& Wooster Electric Ry. The company has contracted to 
pay the county an annual tax for 25 years of $50 a mile. 
This means $850 a year to the county, when the line is 
completed. The estimated cost of the road _is $750,000. 
It will run from South Brooklyn, through Parma, Mid- 
dleburg, Strongsville, Brunswick, Medina and Wooster. 
Work must be begun by March, 1897, and the road must 
be completed by 1898. 


SANDUSKY, O.—Clark Rude, one of the projectors of 
the Sandusky, Bellevue, Monroeville & Norwalk Elec- 
tric Ry. is quoted as saying that he has secured the right 
of way to Bellevue and North Monroeville, and also from 
Monroeville to Norwalk. He is still negotiating for the 
right of way between this place and North Monroeville. 


TIFFIN, O.—New York capitalists haye been in the 
city for the past few days, and it is said that the un- 
completed Fostoria & Tiffin Electric R. R., on which no 
work has been done since 1892, will be transferred from 
the present owner, S. B. Sneath, to the Eastern capital- 
ists, and work is to be resumed. The road was all 
graded and tracks laid for about three miles of the four- 
teen. From this city, it is hoped to continue the road to 
Fremont, and the men now considering its purchase are 
favorable to its extension. 


BENTON HARBOR, MICH.—Mr. Dean, Vice-Pres. of 


‘the proposed Benton Harbor & Eastern Electric Ry., is 


quoted as asying that the construction of the line will 
commence at once. The projected road is to run from 
Benton Harbor to Decatur and thence to Allegan, by way 
of Paw Paw. The right of way has been secured to the 


latter place and the engineers have established the grade 
lines from Benton Harbor to Decatur. It is expected to 
complete the grading of the line during the coming winter. 

BAY CITY, MICH.—A press dispatch states that a com- 
pany has been formed in New York city for the purpose 
of building an electric railway from Bay City east to 
Fairgrove, in Tuscola county, with diverging branches 
from that place, one going north to Sebewaing and Union- 
ville, and the other southeast to Cairo. The third rail 
system will be used. 


MONROE, MICH.—A company has asked the city coun- 
cil for a franchise to operate a street railway in Monroe. 
The company is represented by Wm. C. Johnson and P, N. 
Jacobson. The council has referred the matter to the 
judiciary committee and city attorney. 


PEORIA, ILL.—The Glen Oaks & Prospect Heights Ry. 
Co. has petitioned for privilege to extend its lines. 

DES MOINES, IA.—The street railway company is under- 
stood to be figuring on some extensive improvements in 
the way of extensions for next year, among them being 
the construction of a line to Valley Junction. G,. 5 
Hippe, Mer. 

LOS ANGELES, CAL.—The Pasadena & Pacific Ry. Co. 
has been incorporated to build a double-track electric rail- 
way 35 miles long, from Altadena to Santa Monica; capi- 
tal stock, $500,000, commencing with $35,000; incorpora- 
tors: E. P. Clark, W. D. Larrabee, M. H. Sherman, M. E. 
Hammond, T. C. Paxton, all of Los Angeles.——A press 
dispatch states that the directors of the Ventura & Ojai 
Valley R. R. Co. took initial steps Nov. 9 for the issuance . 
of bonds to the amount of $100,000 to be used in con- 
struction. 

NAPA, CAL.—A press dispatch says that a mass meet- 
ing recently held was addressed by the promoters of the 
Clear Lake Electric Power Co. The men at the head of 
this company have capital to build an electric railway 
from Napa to Lakeport and to develop electric power for 
Napa Valley and Vallejo. Their plans are contingent 
upon written promises of support after the plant is in 
operation. 

RED BLUFF, CAL.—The Northern California Electric 
Ry. & Improvement Co. has filed a petition with the 
county clerk of Tehama county for a franchise over the 
county road from Red Bluff north to the county line for 
purpose of establishing an electric railway to_be_ con- 
tinued to the coast. The petition is filed by Frederick 
Eden, who engineered the Folsom scheme and who rep- 
resents the company, which awaits action by the board 
of supervisors. 

SAN FRANCISCO, CAL.—The Market St. Ry. Co. ex- 
pects to begin work before long on the extension of the 
Mission St. electric system to the county line. About 
114 miles of double track will have to be laid south from 
Onondago Ave. to reach San Mateo county. A short ex~ 
tension will also be built on Sickels Ave. from Mission 
St. into Ocean View. It is the ultimate intention of the 
Market St. Ry. to extend the Mission St. system to the 
cemeteries in San Mateo county. 

SANTA ROSA,CAL.—The board of supervisors has granted 
a 50-year franchise to N. W. Griswold, of Kenwood, for 
the construction of the Santa Rosa & Sonoma Electric 
Ry. Mr. Griswold’s bid was for $250. Within the next 
60 days a company will be incorporated and the work 
of building the road will commence at the Embarcadero 
landing on the Napa River. From there the line will be 
constructed to Sonoma, and from there, by way of Glen 
Ellen, Agua Caliente, Kenwood and Melita, to Santa 
Rosa. 

SACRAMENTO, CAL.—It is stated that word has been 
received that the projectors of the Sacramento & Orange- 
vale R. R. have determined to commence work imme- 
diately. The projectors of the road are Gen. J. ¥F, 
Thompson, of Forest City, Ia.; Geo. Parker, Hastings, 
Minn., and W. J. Bonwell, of St. Paul. The road will have 
electricity as a motive power, and will tap the American 
River district. About $400,000 will be expended in the 
work. 


=LECTRIC LIGHT AND POWER. 


NEW HAVEN, CONN.—It is reported that the board 
of trustees of Yale University is considering plans for an 
electric light plant for the grounds and buildings. 

BALLSTON, N. Y.—It is said that the Ballston Electric 
Light & Power Co. has decided to double the capacity of 
its plant. There will be added a 200-HP. boiler and en- 
gine and a 2,000-light dynamo. 

BUFFALO, N. Y.—Bids are asked until Dec. 5 for elec- 
tric wiring the new infirmary buildings of the Buffalo 
State Hospital. I. G. Perry, State Arch., Albany; F. W. 
Brown, Res. Supt., 1826 Guaranty Bidg., Buffalo; J. P. 
Dudley, Treas., 110 Franklin St. 

JAMAICA, N. Y.—Bids are asked by the town board 
until Nov. 27 for lighting the Woodhaven lighting dis- 
trict with 1,200 c. p. are lights, and 20 and 70 c. p. gas 
and naphtha lamps. The lights are to be ready by Jan. 1. 

NEW YORK, N. Y.—The following bids were received 
by the treasury department at Washington, D. C., Nov. 9, 
for an electric light and power plant in. the post office 
pbuilding in this city; (1) being for boilers, (2) dynamos 
and engines, (3) switchboard, (4) for entire plant, (5) 
removal of old boilers: 

Burhorn & Granger, 136 Liberty St., New York: (1) 
$37,167, (2) $26,550, (6) $375. ; 

Westinghouse Electric & Mfg. Co., Pittsburg, Pa.: (1) 
$47,250, (2) $29,690, (8) $34,125, (4) $111,065. 

New York Blectric Equipment Co., Duane and Elm Sts., 
New York: (1) $36,000, (2) $28,062, (8) $29,990, (4) $92,052, 
(5) $1,000. ‘ 

Walworth Construction & Supply Co., 100 Pearl St., 
Boston: (1) $39,364, (1 and 2 combined) $64,333. 

S. I. Pope Co., 207 Medinah Temple Bldg., Chicago: 
(1) $23,760. ; : 

Fisher Electrical Mfg. Co., Detroit, Mich.: (2) $24,690. 

Westinghouse, Church, Kerr & Co., 26 Cortlandt St., 
New York: (1) $45,000, (2) $28,275, (8) $382,600, (4) 
$105,875. 

Wallace & Cary, 131 4th Ave., New York: (1) $33,953. 

Frank McSwegan & Son, 98 Liberty St., New York: 
(4) $89,000, (5) $300 and old boilers. 

Ideal Electric Corporation, 36th and Houston Sts., New 
York: (1) $37,700, (2) $25,200, () $28,300, (4) $91,070. 

Baker, Smith & Co., 5th Ave and Houston St., New 
York: (1) $35,575, (5) $1,000 and old material. 

B. Keeler Co., Williamsport, Pa.: (1) $25,500. 

McCay-Howard Engineering Co., 106 E. German St, 
Baltimore, Md.: (1) $33,800, (2) $28,225, (8) $20,745, (4) 

81,995. . 

Campbell & Zell, Equitable Bldg., Baltimore, Md.: (1) 

20,401. 

. Southern Electric Co., Hoen Bldg., Baltimore, Md.: (8) 

18,834, (4) $90,109. 
$ sce Beth Construction CGo., New York: (1) $45,000, 
(2) $28,275, (8) $28,290, (4) $101,987. 

The Ball Engine Co., Brie, Pa.; $16,586 for engines only, 
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E. Rutzler, 178 Centre St., New York: (1) $36,361, (6) 
$1,000 and old material. 
W. R. Fleming & Co., 203 Broadway, New York: (1) 
$37,070, (2) $24,548, (8) $81,000, (4) $91,118, (5) $736. 
Triumph Electric Co., Cincinnati, O.: $15,394 for en- 
gines. 
J. P. Hall, 143 Liberty St., New York: (1) $35,500, (2) 
$28,000, (3) $30,000, (4) $103,000, (5) $1,000 and old boilers. 
Western Electric Co., Chicago, Ill.: (2) $26,508, (3) 
$27,000. ae 
: Coatesville Boiler Works, Coatesville, Pa.: (1) $46,365, 
(2) $27,175, (8) $88,309, (4) $105,803. 


CAMDEN, N. J.—It is reported that the Camden Light- 
ing & Heating Co. is receiving estimates for a new power 
plant through its architect, Henry D. Dagit, 706 Walnut 
St., Philadelphia. The plant will consist of a boiler- 
house, engine-house and generator room, located at 17th 
St. and Cooper Creek, Camden. The boiler-house will be 
36x 50 ft., and will contain four 200-HP. Fowden water- 
tube boilers connected to a steel stack 150 ft. high. The 
engine-house will be 40 x 160 ft., and will be 50 ft. high, 
with iron roof trusses. A ventilating monitor, 40 x 50 ft., 
and 8 ft. high, is designed to carry off the heat from the 
engines. This room will eventually contain 38,000 HP., 
but at present only 800 is being installed. The generator 
room wil be 60x180 ft. The entire work will be under 
the supervision of H. D. Dagit, and the power and elec- 
trical installation under Mr. Fowden, the company’s en- 
gineer. 

BEAVER FALLS, PA.—The Valley Power & Light Co., 
Beaver Falls, which was recently incorporated with a 
capital stock of $3,000, will purchase some new machinery 
in the near future. W. A. McCool and H. W. Reeves are 
interested. 


YORK, PA.—Press reports state as follows: One of the 
largest electric plants in this country will soon be estab- 
lished at York Haven, at the cost of about $3,000,000. 
The capacity will be about 20,000 HP. It will be under 
the supervision of H. L. Carter, present owner of the 
York Haven paper mill, of Philadelphia, and Mr. Severy 
and Mr. Hinstein, of New York. The plant will distribute 
electricity throughout the nearby towns, such as Harris- 
burg, Lancaster, York, Manchester and all the towns 
within a radius of 30 or 40 miles. It is said that the plant 
will be the means of the establishment of three or four 
large mills at this place. Early in the spring about 1,000 
men will be put on the work in order to hasten its com- 
pletion. It is thought that it will take about three years 
to complete the plant. 

WASHINGTON, D. C.—The United States Electric Light 
Co. has voted to receive estimates for remodeling and 
improving the B St. and 13% St. station. It is stated that 
about $300,000 will be spent in extending and improving 
the machinery of the different plants. Pres., A. A. 
Thomas; Secy., S. W. Tulloch; Treas., A. F. Marsh. 


WESTERNPORT, MD.—It is stated that this place pro- 
poses to erect an electric light plant. 

CHARLESTON, S. C.—The court has granted the 
Charleston Electric Light Co. permission to purchase a 
150-K-W. machine, to cost $2,500. 

NEW ORLEANS, LA.—Receivers Badger and Whitney, 
on Noy. 9, in the United States Circuit Court, filed an ap- 
plication for permission to issue receiver’s certificates for 
the purpose of placing additional machinery and apparatus 
in the Louisiana electric light plant. Judge Pardee 
granted the application. 

COAL CREEK, TENN.—R. M. Edward & Co. are re- 
ported as interested in a projected electric light plant for 
this place. 

CLEVELAND, O.—Bids are asked until Dec. 9 for light- 
ing the streets, alleys, ete., with 500 are lights, for une 
year from Jan. 1, and also for 4,650 gasoline lights, etc. 
D. BE. Wright, Dir. Pub. Wks. 


LAKEWOOD, O.—Bids were opened Nov. 18 for the pur- 
chase of $20,000 of 6% bonds for erecting an electric 
light plant. Wm. F. Closse, Clk. 

YOUNGSTOWN, O.—The board of water-works trustees 
has decided to add an electric light plant to the water- 
works. The plant will furnish 6 are and 25 incandescent 
lights. J. H. Morris is a trustee. 

FRANKFORT, IND.—Bids are asked until Dec. 18 for 
constructing an electric light system or a Welsbach gas 
system, as described in our advertising columns. Alonzo 
J. Hammond, Cy. Engr. 

HARTFORD, WIS.—Portz Bros. and J. B. Hahn of 
this city are reported as considering the advisability of 
putting in an electric light plant in Hartford. They are 
now getting estimates and a sufficient guarantee from the 
council and the citizens, and if everything is found satis- 
factcry, the city will soon be lighted by electricity. 

OCONTO, WIS.—It is reported that the council has 
need to have plans prepared for a new electric light 
plant. 

MINNEAPOLIS, MINN.—Press reports state that in 
about 20 days specifications for the electric power plant 
for the St. Anthony Falls Power Co. will be prepared and 
then bids for the dynamos and switchboards will be re- 
ceived. The plant, the dam for which will be located 
below St. Anthony Falls, will furnish over 10,000 HP. 
It is said that about 60 carloads of machinery will be 
needed. Ch. Engr., Wm. de la Barre, Minneapolis; Asst. 
Engrs., Foree Bain, Monadnock Bldg., Chicago, and Chas. 
Armstrong, Chicago, Ill.—A building permit has been 
taken out by the St. Anthony Falls Water Power Co., for 
a 100 x 207-ft. two-story power station, to cost $110,000. 


CENTRALIA, MO.—We are informed that J. K. Fyfer, 
of Columbus, Mo., has been granted a franchise for an 
electric light plant. A 750-light alternating plant will be 
installed by Jan. 1. Plans were prepared by A. L. McRae, 
309 Oriel Bldg., St. Louis, Mo. 


ST. JOSEPH, MO.—The St. Joseph Ry., Light, Heat & 
Power Co. will soon make improvements to its light plant. 
W. T. Van Brunt, Gen. Mer. 

MODESTO, CAL.—Judge A. Hewel, W. H. Hatton and 
W. A. Harter have submitted a report of their investi- 
gation vpon the proposition to install an electric light 
plant in this city. They recommend that Hassen & Hunt 
be employed to visit this city and make surveys for a 
plant ard submit a report. 

SACRAMENTO, CAL.—Bids for the _ electric motor, 
power pump and electricity to furnish 70 lights for the 
county hospital were opened Noy. 18 by the supervisors. 


MEXICO, MEX.—Plans and specifications are reported 
as about completed for furnishing this city with electric 
power by way of the Tequixquiac Tunnel. It is said that 
about $8,000 HP. will be furnished the city. Thos. W. 
Orbison, Ch. Engr. Electric & Irrigation Co., and Fran- 
cisco Espinoza, 1038 Third Calle Colon. 

NEW COMPANIES.—Sunapee Electric Light & Power 
Co., Sunapee, N. H.; $4,000; A. F. Stocker, William C. 
Stocker, C. E. Trow, W. W. Trow, Joseph Russell. = 
pepper gb oe Ole EO one Tex.; $100,- 

; John C, Harrison, m. B, Harrison, George E. 
White, R. I. White. . e 


ENGINEERING NEWS. 


Cheney Water, Light & Land Co., Cheney, Wash.; 
$100,000; Knox Johnston, C. B. Hopkins and others. 

Barre Electric Light & Power Co., Barre, Vt.; $150,000; 
Frank G. Howland, H, K. Bush, W. A. Perry, Geo. J. 
Reynolds. 


BRIDGES. 


PROVIDENCE, R. I.—We are informed that the follow- 
ing bids were received Nov. 5 for constructing a 
steel superstructure for the Manton Ave. bridge over 
the Woonasquatucket River, as advertised in Engineering 


News; Robt. E. Smith, Comr, Pub. Wks.: 

Addit’n’l Extra 

Steel for stl. steel 
Bidder. work, sidewlk work, Total 

complt beams. per lb. 
Toledo Bridge Co... .$2,570 $175.00  $0.0841 $2,745 
Wr’t Iron Bridge Co. 2,495 190.00 -035 2,685 
King Bridge Co..... 2,440 200.00 035 2,640 
R:) Bal wikins antes 2,748 198.00 -0865 2,946 
N. J. Steel & Iron Co. 2,748 148.00 .036 2,896 
Edge Moor Bdg. Wks. 2,500 175.00 035 2,675 
Youngst’n Bridge Co. 2,860 300.00 03 3,160 
F. R. Long,New York 2,600 170.00 -0375 2,770 
Springfield Cnst’n Co. 2,383 153.00 .084 2,536 
Berlin Iron Brdg Co. 2,500 180.00 0388 2,680 
Vermont Const’n Co.* 3,240 140.00 0237 3,380 


*St. Albans. 


WOONSOCKET, R. I.—The Youngstown Bridge Co., 
Youngstown, O., has been awarded the contract for con- 
structing a steel bridge over the river, as advertised in 
Engineering News. There were 14 bids, ranging from 
about $12,000 to about $16,500. Frank H. Mills, Cy. 
Ener. 

NEW HAVEN, CONN.—The city has been ordered to 
build at once the proposed bridge at East Chapel St. over 
the tracks of the New York, New Haven & Hartford 
R. R. The order for the building of the bridge, which 
now stands with slight modification, was passed by_the 
Railroad Commissioners in June, 1886, and approved by 
the superior court in July of the same year. It provides 
that the city shall build the bridge, the embankments 
and abutments. The bridge is to be 15 ft. above the 
tracks, which the railway company must lower 20 ins. 
The damage assessed to property owners will be paid by 
the city and the railway, jointly. 


HARTFORD, CONN.—The New York, New Haven & 
Hartford R. R. Co. has been directed to rebuild its bridge 
over its tracks at Broad St. at once. 


ALBANY, N. Y.—Bids are asked until Nov. 25 for con- 
structing a steel swing bridge over the Black River at 
Lowville, and also for rebuilding the bridge over Black 
River at Glendale. Thos. Wheeler, Asst. Supt., Syracuse, 
N. Y.; Geo. W. Aldridge, Supt. Pub. Works. 


BUFFALO, N. Y.—Bids are asked until Dec. 2 for con- 
structing the superstructure and postbents of the Chicago 
St. viaduct, between north line of Carroll St. and south 
abutment of the Hamburg Canal, also the ramp approach 
in Exchange St. connecting with the viaduct; prices re- 
quired for each span and approach separately and for 
sum total. Edward B. Guthrie, Ch. Engr. Bureau of En- 
gineering; Geo. E. Mann, Eng. Grade Crossing Comrs., 
Municipal Bldg.; R. B. Adam, Chn. : 


BUFFALO, N. Y.—The contract for the substructure 
for the Chicago St. grade crossing viaduct has been 
awarded to Christopher Smith at $78,000. 


WATERTOWN, N. Y.—Press reports state that the citi- 
zens of Lmye have petitioned the secretary of war for an 
order compelling the New York Central R. R. Co. to con- 
struct a draw in its bridge across Chaumont Creek, so 
that the stream will be navigable to Depauville. Maj. W. 
S. Stanton, U. S. Engr., Oswego, N. Y., is said to have 
been taking evidence. 

JERSEY CITY, N. J.—Bids are asked until Nov. 25 for 
the purchase of $110,000 of 4% bridge bonds. Hugh Du- 
gan, County Collector, 317 Grove St., Jersey City; John 
Boyd. Clk, 

COLUMBIA, PA.—Press reports state as follows: In- 
formation from a reliable authority has been received 
here that the Western Maryland R. R. Co. has decided to 
bridge the Susquehanna River at Chickies, two miles 
west of Columbia, connecting with the Reading & Colum- 
bia branch of the Philadelphia & Reading R. R. at Co- 
lumbia, the terminus of the branch line. J. M. Hood, 
Pres. and Gen. Mgr., Baltimore, Md. 

PITTSBURG, PA.—The steelwork for the 14 bridges on 
the new Butler & Pittsburg Ry. will be furnished by the 
Carnegie Steel Co. This includes the Allegheny River 
bridge, 3,000 ft. long, and all bridges between it and 
Butler, Pa. J. H. Reed, Chn. Bd; F. HE. House, Ch. 
Engr., Pittsburg. 

YORK, PA.—The city officials and the Northern Cen- 
tral Ry. Co. are considering the question of constructing 
a bridge over the tracks at College Ave. H. E. Pass- 
more, Supervisor, York; J. G. Durbin, Cy. Engr. 

BERKLEY SPRING, W. VA.—It is reported that the 
question of erecting an iron bridge over the Cacapon 
River, near Great Cacapon, at a cost of $12,000, was de- 
feated at the election on Nov. 3. 

ASHLAND, KY.—Press reports state that the plans 
submitted by the Chesapeake & Ohio Ry. Co.’s engineers 
for the proposed railway bridge over the Ohio River at 
this point, have been adversely reported by the United 
States engineers, and new plans with a larger channel 
span as recommended by the Pittsburg rivermen will be 
prepared at once. With this change the engineers will 
doubtlessly accept them without objections. Gen. Mer., 
G. W. Stevens, Richmond, Va.; M. Hoardley, Asst. 
Engr., Ashland. 

CINCINNATI, O.—The county commissioners’ board of 
control and engineer have decided that either a bridge or 
culvert must be built at Cincinnati Ave. and North Bend. 

DAYTON, O.—Frank C. Osborn, Hickox Bldg., Cleve- 
land, O., has recommended the construction of a new 
steel bridge at Third St. A new bridge is also proposed 
at Main St. 

HAMILTON, O.—The commissioners of Butler county, 
O., and of Franklin county, Ind., are considering the 
question of building a new superstructure to the bridge 
at Scipio. S. A. Dillon, County Sury., Hamilton. 

MARIETTA, O.—It is stated that F. Folkel, Consult. 
Engr., of Pittsburg, is making estimates for a bridge 
across the Ohio River at this point, the original survey 
of which was made three years ago. The bridge will 
cost about $3,000,000, and will be for railway, vehicle 
and foot travel. William Jutte, 247 Water St., Pittsburg, 
Pa., is said to be interested in the enterprise. 

CHICAGO, ILL.—Alderman Knudson has introduced an 
ordinance authorizing the construction of a bridge over 
the Chicage River at North Carpenter St. 

GREEN BAY, WIS.—Bids are asked until Dec. 4 (post- 
ponement from Noy, 27) for constructing the 182%-ft, 
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steel swing span of the Main St. bridge, as stated in our 
issue of last week. Engr., E. L. Shaw, Marinette, Wis.; 
J. F. Rothe, Chn. Com. 

LISBON, N. DAK.—Bids are asked until Dec. 7 for 
building a 60-ft. combination iron and wood bridge over 
the Sheyenne River at Owego, according to reports. 
Thos. J. Harris, County Audr. 

DENVER, COLO.—Local papers state that the board of 
public works has decided to advertise for objections in 


regard to the construction of the 14th St. viaduct. T. J. 
Milner, Ch. Engr. 
LOS ANGELES, CAL.—The Los Felis bridge (to be 


built over the Los Angeles River) matter is still held by 
the bridge committee of the council, and probably will 
not be brought up again. The total bids were published 
in our issue of Novy. 5. ; 

MONTREAL, QUE.—It is reported that at a meeting 
of the board of trade, held Nov. 10, it was resolved to 
petition the council to ask Parliament to authorize the 
city to issue bonds not to exceed $1,000,000 as @ subsidy 
for the Quebec Bridge Co. 

OTTAWA, ONT.—Press reports state that work will be 
begun on the proposed bridge between this city and Hull 
at once, as at least $50,000 worth of work must be done 
before Jan. 1 


BUILDINGS 


BAR HARBOR, ME.—J. E. Clark is reported to have been 
awarded the contract for constructing a $30,000 addition 
to the Chatwold, the residence of Joseph Pulitzer, of New 
York, N. Y. The construction of a $25,000 stable is also 
being considered by Mr. Pulitzer. 

NEW BEDFORD, MASS. — Francis Hopkinson Smith, 
of New York, is reported to have been awarded the con- 
tract for constructing the light-house at Butler Flat. 
The bids received Nov. 9 by Maj. W. R. Livermore, U. S. 
Engr., Boston, were as follows: 


Francis H. Smith, New York.... ..... iis bv eeesisie PDs 000 
John L Grim, Philadelphia, Pa..............: so. 39,200 
C. H. Houston, Philadelphia, \Pa.innweecieracr 35,475 
G. A.» Laneaster, . Boston,,.....srcamier 75,710 
Glover & Spear, Rockland. Me...... 36,400 
Stewart & McDermott, New York........ . 35,650 
Sooysmith & Co., New York... giesee emer » 387,900 
Charles E. Davis, New Bedford..,........... Sus 180,690 
Arthur J. Brennan, Boston. 2. -ecjemem=eiietlet 50,710 

SOMERVILLE, MASS.— The council has directed 


Architect Gould to prepare plans for a new city armory 
to cost about $55,000. Councilman Burroughs can be 
addressed. 


HARTFORD, CONN.—The council is considering an 
ordinance for erecting an addition to the high school 
building and also a new structure. 


BROOKLYN, N. Y.—Bids are asked until Nov. 27 
for erecting a training stable on Canton St., near Boli- 
var St.; surety, $15,000. Wm. C. Bryant, Comr. Dept. of 
Fire.—It is reported that bids are being received by 
James Burke, 189 Montague St, for erecting a 4-story 
apartment house on De Kalb Ave.; estimated cost, $80,- 
000. Arch., J. L. Young, 1289 Bedford Ave. ; 

BUFFALO, N. Y.—The following bids were received 
Nov. 5 for the masonry work for an 8-room_ school 
building on Fays Ave., all the bidders being from Buffalo. 
R. G. Parsons, Secy.: 


Rohde Brothers, 52 Berlin St............ wae aise $21,800 
Henry Rumrill, Jr., & Co., Builders’ Exchange. 21,619 
Watson. & McCGinnesss ins ic: << rcraneslenetelniaiele ee iarareces 22,014 
John Lannen, 32 Builders’ Exchange............ 22,049 
John ‘i. Prank, Jr. :o0).c.) deere ee 474 
Henry Schaefer’s Sons, 578 HBlm St........... 22,710. 
George Kempf; 99 Locust. Sti... femuersmicls semen 22,812 
Mosler & Fitzpatrick, 1266 Seneca St............ 23,200 
Hildebrandt & Frank.............. jie ee Se eee 23,275 
W.. Mi. Savage cic ca eisnele cle alk cee eee eee 24,000 
J. H. Tilden, 14 Henry 'St. 225 0 ope ements , 2, DL9 


BUFFALO, N. Y.—It is reported that the New York 
Central & Hudson River R. R. Co. is to spend $50,000 on 
improving its passenger station in this city. John M. 
Toucey, Gen. Mgr., New York. 


KINGS PARK, N. Y.—P. J. Carlin &Co., Brooklyn, have 
been awarded the contract for constructing the new group 
of buildings for the Long Island state hospital at $311,- 
323. Wm. M. Tobin, of Syracuse, N. Y., who was re- 
ported to have been awarded the contract for heating, 
ventilating, plumbing, sewer, steam pipes, ete., as ad- 
vertised in Engineering News, at $19,209 we are in- 
formed, has withdrawn. The lowest bidders were James 
Harley, 288 Flatland Ave., Brooklyn, plumbing, at $4,- 
242; E. Rutzter, 178 Centre St, New York, steam 
pipes, at $17,920; and Gaylord & Witopence, Bingham- 
ton, N. Y., at $8,040. The group of buildings consists of 
an administration building, seven cottages, a dining- 
room and dormitory building, kitchen building contain- 
ing necessary rooms, a general bathing apartment, sun- 
rooms, connecting corridors, etc. W. E. Sylvester, Gen. 
Supt., Brooklyn. 


NEW BRIGHTON, N. Y.—The taxpayers voted Nov. 
11 to erect a new school building to cost $75,000. 
Spire Pitou, John L. Dobson and John Irving are on the 
committee to secure plans. 


NEW YORK, N. Y.—It is reported that arrangements 
are being made for erecting an armory, to cost $120,000, 
for the First Battery, which is commanded by Louls 
Wendel, 280 Broadway.—Plans have been filed by Weil 
& Mayer, 227 East 60th St., for four 6-story brick stores 
and tenements, at 246 to 254 Mott St., to cost $100,000. 
—Jardine, Kent & Jardine, 1262 Broadway, have been di- 
rected to prepare plans for remodeling the building at 
Broadway, Canal and Lispenard Sts.——J. C. Lyons, a 
builder, 81 East 125th St., is reported to have decided 
to erect a 10-story office building at 596 Broadway.— 
Henry McNally, 287 4th Ave., is reported to have re- 
ceived the contract for erecting the Trinity Ave. school 
building at $126,900.——D. H. Hayes, of Chicago, Ill, is 
reported to have been awarded the contract for the stone 
and brick work, roof covering, interior finish, etc., of 
the appraiser’s warehouse at $322,500. 

NEW YORK, N. Y.—Plans have been filed for the fol- 
lowing buildings: Two 5-story brick flats on 123d St., for 
the Equitable Savings Society; Arch., F. T. (Camp, 114 
Nassau St.; cost, $50,000. Four 5-story brick flats, on 
123d St.; owner and architect as above; cost $100,000. 
Six 2-story dormitories on Blackwell’s Island for the city 
of New York; John W. Marshall, architect, 111 Broad- 
way; cost, $165,000. Four 5-story brick flats on 117th 
St., for William H. Hall, Jr.; Neville & Bagge, archi- 
tects, 217 West 125th St.; cost. $92,000. Five-story brick 
school building on St. Nicholas’ Ave., for the city of New 
York, to cost $250,000, and a 3-story brick theatre, office 
and hall, at 116th and 120th Sts. and Amsterdam Ave., for 
the ‘Columbia University. The structure will be 260 x 
175 ft., and the first three stories are estimated to cost 
$600,000, Four additional stories are to be added, plans 
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for which have not yet been prepared. Archs., McKim, 
Mead & White, 5th Ave.; Norcross Bros., 160 5th Ave., 
are reported to have been awarded the contract. 

OGDENSBURG, N. Y.—It is reported that the state 
armory commission will soon ask for new bids for con- 
structing the state armory in this city, to cost $40,000. 

NEW CASTLE, PA.—The treasurer of the board of ed- 
ucation is selling $40,000 in bonds for a new school 
building, according to reports. 

PHILADELPHIA, PA.—Wilson Bros. & Co., Drexel 
Bldg., have submitted plans for the Philadelphia Dental 
College, prepared by them, to the building inspection 
bureau. The structure will cost about $90,000. Geo. F. 
Payne & Co. are the general contractors. 

PITTSBURG, PA.—Plans have been completed for six 
branch library buildings of the Carnegie Library. W. 
N. Frew, Pres. P 

PITTSBURG, PA.—It is understood that the National 
Bank of Western Pennsylvania has accepted plans for the 
building to be started early next spring, corner of Penn 
Ave. and 9th St. 

LANCASTER, PA.—H. N. Breneman & Son are re- 
ported to have been awarded the contract for constructing 
an annex to the county court house, as advertised in 
Engineering News, at about $62,000. W. W. Greist, Clk. 
County Comrs. 

WASHINGTON, D. C.—The district commissioners in 
their annual report have urged the construction of a new 
municipal building. 

AIKEN, S. C.—The following bids were received Nov. 
5 by the county commissioners for putting in 16 iron and 
steel cells in the jail: 


Hall’s Safe & Lock Co., of Cincinnati, O...... $7,978 
. Detroit Safe Co., Detroit, Mich................ 8,000 
Van Dorn Iron Works, Cleveland, O.......... 7,947 
Pauly Jail Mfg. Co., St. Louis, Mo........... 8,775 
HH, 1% Barnum, Detroit, Mich.........: ferate: oe ore 7,400 
Diebold Safe & Lock Co., Canton, O.........-- 7,400 
Mosler, Bahmann & Co., Cincinnati, O........ 6,815 


of 
Stewart Iron Works, Cincinnati, O. (accepted)... 5,946 


CLARKSBURG, W. VA.—It is reported that the Balti- 
more & Ohio R. R. Co. has decided to erect an $18,000 
passenger station at this place. 

PARKERSBURG, W. VA.—It is stated that Senator J. 
N. Camden has made his plans to build a $30,000 hotel 
at Webster Springs, to be in readiness for guests next 
spring. 

FRANKFORT, KY.—Bids are asked until Nov. 20 for 
erecting a building for the institution for the feeble- 
minded, according to reports. Samuel R. Smith, Chn. 

CLEVELAND, O.—The cornerstone of the proposed west 
wing of the St. Alexis Hospital was laid Nov. 9; esti- 
mated cost of extension $100,000. Arch., J. H. Harks, 
New England, Cleveland; M. J. Kelley has the contract 
for the masonry work. 

COLUMBUS, O.—We are informed that Yost & Pack- 
ard, Archs., Capitol Square, East Columbus, O., will not 
be ready to advertise for bids for constructing an ad- 
dition to the capitol building until about March 1. The 
Governor on Noy. 9 appointed the following as a com- 
mittee to superintend the improvements: Wm. G. 
Deshler, Columbus; John Tod, Cleveland, 0O.; Paul i. 
Soy, Middletown, O., and Thos. B. Paxton, Cincinnati. 

HAMILTON, O.—The Pauly Jail Building & Mfg. Co., 
St. Louis, Mo., and the Herring-Hall-Marvin Co., New 
York, N. Y., are reported as the lowest bidders, at 
$11,059 and $11,700, respectively, for putting in the cells 
in the Butler county jail. 

INDIANAPOLIS, IND.—Plans are being prepared for a 
9-story building for the Odd Fellows’ Lodge; estimated 
cost, $200, 

ST. JOSEPH, IND.—Bids are asked until Nov. 25 for 
the purchase of $273,000 of 414% county gold bonds, to 
pay for the construction of a county court-house. W. H. 
Oren, Treas. 

DETROIT, MICH.—Bids are asked until Noy. 21 for 
furnishing a heating apparatus for the county jail, etc. 
Archs., John Scott & Co., 67 Moffat Block; Wm. Rickert, 
Chn. Com. 

DETROIT, MICH.—Frank H. Bamlet has decided to 
erect a 5-story building at Grand River Ave. and Row- 
land St., at a cost of $35,000. Archs., Spier & Rohns, 115 
Chamber of Commerce. 

PORT HURON, MICH:—Aldermen Cooley and Mooreand 
Frank Beard, F. J. Haynes and A. D. Bennett have been 
appointed to secure plans for a $20,000 auditorium, ac- 
ording to reports. 

CHICAGO, ILL.—The Geo. A. Fuller Construction Co., 
Chicago, has been awarded the contract for erecting a 
$1,000,000 addition to the Fair. Work will be com- 
menced on one section Jan. 1.——Work_ will probably 
soon be begun on a $100,000 building on Plymouth Place 
for R. R. Donnelly & Sons. Archs., Howard V. Shaw, 
115 Monroe St., and S. A. Treat, 58 Wabash Ave.— 
Neils Buck, Watson Bldg., has prepared plans for a 
$40,000 flat building at Perry St. and Belle Plaine Ave. 

MILWAUKEE, WIS.—It is reported that the trustees 
of the J. B. Martin estate will erect a 6-story brick and 
stone building at East Water and Wisconsin Sts., to 
cost about $250,000, plans for which have already been 
prepared. Archs., Crane & Barkhausen, 89 Wisconsin 
St.——Bids will probably soon be asked by the public li- 
brary and museum building committee for the purchase of 
$200,000 building bonds. 

IOWA CITY, IA.—Bids are asked until Jan. 14 for con- 
structing buildings for the State University of Iowa in 
this city; estimated cost, $50,000. Archs., Josselyn & 
Taylor, Cedar Rapids, Ia.; Pres., C. A. Schaeffer. 

DES MOINES, IA.—It is stated that the announcement 
was made Nov. 11 that a contract has beenclosed between 
the Des Moines Union R. R. and the Chicago, Great 
Western & Wabash, Chicago & Northwestern, Des Moines 
Northern, and Chicago, Milwaukee & St. Paul roads, by 
which the local company is to build a $200,000 union 
station on Cherry St., between Fifth and Seventh Sts., 
next spring. The Des Moines Union will also build ex- 
tensive shops, and the Great Western will build a big 
freight depot, to cost $50,000. 

ST. LOUIS, MO.—Link & Rosenheim, Union Trust 
Bldg., have prepared plans for a $75,000 Y. Ge A 
pbuilding to be erected on the property of the Terminal 
Railroad Association. Plans are also being prepared for 
a building in East St. Louis, Ill. Bids for the first struc- 
ture will probably soon be asked. Geo. T, Coxhead, Gen, 
Secy., Y. M. C. A., St. Louis. 

ST. LOUIS, MO.—Bids are asked until Nov. 20 for re- 
modeling the Simmons school building. John Kissner, 
Chn. 

GALVESTON, TEX.—We are informed that the county 
court contemplates adding an addition to its jail and an 
addition to its court house, but plans and specifications 


have not yet been prepared. A ferry and railway ap- 
proach on the Bolivar peninsular is under construction 
by the county at a cost of $53,900, as stated under Mis- 
cellaneous Contracts in our issue of Nov. 5. Wms B. 
Lockhart, County Judge; address Geo. H. Low, Jr., 
County Clk. 

PORT TOWNSEND, WASH.—Bids are asked until Dec. 
22 for the heating apparatus and power boiler for the U. 
S. marine hospital building at Port Townsend. Wm. 
Martin Aiken, Supervising Arch., Washington, D. C. 

SEATTLE, WASH.—The Northern Pacific Ry. Co. has 
purchased property at Madison and Columbia Sts., on 
which it is proposed to erect a new passenger station. 

MADERA, CAL.—It is reported that this county will 
soon vote on the question of issuing $50,000 in bonds for 
a jail. 

SACRAMENTO, CAL.—The board of supervisors has 
accepted the plans of G. A. West for the new cells of the 
county jail, and the clerk has been instructed to advertise 
for bids for the work. 

SANTA BARBARA, CAL.—Joel A. Fithian and others 
intend to erect a $100,000 theatre in this city in the near 
future, adjoining the Fithian Block. 

SAN JOSE, CAL.—Curtis M. Barker, Cy. Engr., writes 
us that at the election Oct. 30 it was voted to issue $75,- 
000 in bonds for erecting a new high school building. 
The bonds will be sold as soon as possible and the work 
pushed to completion. 

WINNIPEG, MAN.—It is reported that Geo. W. Gouin- 
lock, 53 King St., Toronto, Ont., has prepared plans for 
improving the building at Notre Dame and Main Sts. at 
a cost of $40,000. T. G. Cox, of Toronto, is interested. 


WATER-WORKS. 


AUBURN, ME.—The water commissioners are consider- 
ing the construction of a new reservoir on Merrill Hill, 
at an estimated cost of $10,000. 

BANGOR, ME.—The Cumberland Mfg. Co., 220 Dev- 
onshire St., Boston, Mass., has been awarded the con- 
tract by the water board for a new filter. 

DEERING, ME.—At a meeting Nov. 13 the mayor ap- 
pointed a committee of eight to consider the advisability 
and, if practicable, to apply for a charter for a water sup- 
ply from Duck Pond, six miles distant. I. W. Barbour, 
Cy. Engr. . 

NEW CASTLE, ME.—At the election Oct. 28 action was 
postponed on the proposed uniting with Damariscotta in 
the construction of water-works It is stated that 
enough private takers have been secured, however, and 
that the Twin Village Water Co. has already purchased 
materials for the extensions in this village. 

WINTER HARBOR, ME.—A press report states that 
enough subscribers have been obtained to warrant the 
construction of works this fall. 

MANCHESTER, N. H.—The council has voted to issue 
$100,000 in 20-year 4% refunding water bonds. 

CASTLETON, VT.—A bill has been introduced in the 
state legislature empowering Fire District No. 1, in Cas- 
tleton, to construct dams, reservoirs, lay pipes, etc., to 
bring water into said district, and to issue bonds for the 
expense thereof. 

ISLAND POND, VT.—Z. M. Mansur, E. M. Bartlett, 
and others, have petitioned the legislature for a charter 
for the Brighton Aqueduct Co.; capital stock, $40,000. 

NORWICH, VT.—A Dill to incorporate the Norwich 
Aqueduct Co. is reported to have passed both branches of 
the legislature. 

ROCHESTER, VT.—Representative Martin, of Roches- 
ter, has introduced a bill in the legislature authorizing 
this place to issue bonds for a water supply. 

HOLYOKE, MASS.—It is stated that the plans and 
specifications for the new pipe line and system will not 
be completed before spring. 

MELROSE, MASS.—The town has voted to issue $12,- 
000 in additional water bonds. 

REVERE, MASS.—A local paper states that the ques- 
tions of water and street lighting continue to agitate the 
citizens. 

SHEFFIELD, MASS.—It is expected that works to cost 
$20,000 will be constructed in the spring by the Sheffield 
Water Co. Pres., H. S. Andrews; Secy., T. C. Wickwire. 

SOUTH BRAINTREE, MASS.—The New York Hydrau- 
lic Co, has sunk three wells to increase the water supply, 
but it is reported probable that the experiment will not 
prove a success. 

WALTHAM, MASS.—The board of aldermen has voted 
to issue $24,000 in water bonds, of which $19,000 will be 
used to purchase the 6,000,000-gallon Worthington pump- 
ing engine used at the Atlanta Exposition. 

BOONVILLE, N. Y.—The question of water-works has 
not yet been submitted to a vote of the people, but prob- 
ably will be soon. 

CALEDONIA, N. Y.—The citizens have voted to issue 
$20,000 in bonds for municipal work; supply from wells; 
plant will include stand-pipe, gas engine for daily use and 
steam pump for emergencies; contracts to be let this win- 
ter and ccnstruction commenced in the spring; no engineer 
had been engaged Nov. 14; population, 1,000. James C. 
Foote is a member of the committee. 

LANSINGBURG, N. Y.—A test well has been driven to 
a depth of 245 ft. and only a small amount of water has 
yet been secured. There is talk of abandoning the idea of 
increasing the supply from artesian wells. 

TARRYTOWN, N. Y.—A New York city paper slates 
that the water commissioners are receiving bids for a 
large reservoir at East View, to cost nearly $100,000. 

ROCHESTER, N. Y.—No_ new work of consequence is 
contemplated at present. During the winter the mains 
now laid under the Erie Canal at several streets will have 
to be lowered in anticipation of the proposed deepening 
of the caral. Work for next season is not yet decided 
upon. E. Kuichling, Ch. Engr.; Thomas J. Neville, Clk. 
Executive Bd. 

SHERBURNE, N. Y.—This city intends to take up 4-in. 
mains and replace with larger pipe. W. E. Davis, Supt. 

EGG HARBOR CITY, N. J.—The Egg Harbor City 
Water Co. has been granted a charter; capital stock, $50,- 
000; incorporators, R. F. Smith, T. J. Kraft, Geo. Pfeiffer, 
Jr., of Camden, N. J., and others. Mr. Pfeiffer has the 
franchise for works at this place, as noted some time 
ago. 

ASBURY PARK, N. J.—It is reported that an election 
will be held this week to vote on the question of issuing 
$48,000 in additional water bonds. for new machinery, a 
well 1,000 ft. deep, purchase of additional land, etc. R. I. 
Sloan, Water Comr. 

CAMDEN, N. J.—George Leathwhite has been awarded 
the contract for erecting a pumping plant at the county 
buildings, at $3,400, 


FRANKLIN, N. J.—The township committee is reported 
eas considering the adoption of the meter system. 


NEW CASTLE, PA.—A local paper states that a 10-year 
frarchise has been granted to a new company organized 
by County Commissioner Stewart Thompson, Henry Wet- 
tich, John Hays and Isaac D. Hughes. A plant will be 
constructed to supply West New Castle with water from 
the Mahoning River. 


ROCKAWAY, N. J.—This borough will probably con- 
sacs works to cost $25,000 in the spring. J. C. McGrath, 


WOODBRIDGE, N. J.—J. B. Newhall, of Stapleton, S. 
I., and others have talked of constructing works to supply 
this place and Carteret; supply from the South Branch of 
the Rahway River. It is hoped to take up the matier in 
the spring and construct the works. 


AVOCA, PA.—Works to cost $3,500 will probably be 
built in the spring. A. Reese, Engr., Parsons, Pa. 


COATESVILLE, PA.—The borough council is reported 
to have decided to submit the question of borrowing $20,- 
000 for increasing the water supply to a vote of the people 
next month. 

DALTON, PA.—The North Abington Water Co. will 
probably commence the construction of gravity works to 
cost $8,000 in May 1897; the franchise is for sale. F. M. 
Francis, Secy. 

MAHAFFEY, PA.—Miles Wrigley writes us that the 
proposed $15,000 water-works has been postponed on ac- 
spurt of the hard times; question will be taken up 
ater on. 


PATTON, PA.—The Patton Water Co. is reported to 
have been awarded a contract for fire protection at $20 
a year for each hydrant. Twelve hydrants will be put in. 


DELAWARE CITY, DEL.—George B. Money, Mayor, 
writes us that arrangements for works have not yet been 
completed. The plant will be built by a company. Water 
supply will be pumped from wells to a stand-pipe; popu- 
lation, 1,200. C. Taylor Leland, Engr. and Mgr., Qua- 
kertown, Pa.; David Stillman, Cy. Clk. 


BROOKLYN, MD.—A company will probably be organ- 
ized to construct works this winter. John H. Glis can 
give information. 


ROCKVILLE, MD.—Bids are asked until Dec. 9 for the 
purchase of $20.000 in 20-year 4% water bonds. John L. 
Brunett, Cy. Clk.; Geo. Cadogan Morgan, Engr., Chicago. 


PORT DEPOSIT, MD.—A press report states that M. 
M. Dreibelbis, Engr., has completed surveys for the pro- 
Ste 2 water-works and will have charge of the construc- 
ion. 

ABBEVILLE, S. C.—The $25,000 in bonds, noted last 
week, will be issued Jan. 1. Contracts will be awarded as 
soon as bonds are sold. Pownall & Minshall, Engrs., St. 
neon B. a eh R. W. Cannon and J. F. Lyon are 

mmissioners, e water suppl ill r 
ier eat rd pply will be from wells; 

COLUMBIA, S. C.—W. A. Neal, Supt., writes us that an 
independent water supply for the state penitentiary will 
not be attempted until next year; nothing definite yet 
decided upon. : 

JACKSONVILLE, FLA.—Bids are asked until Dec. 1 r 
agree ne ying 60,000 ft. of 12 to 4-in. pire aera 
pipe, setting valves and hydrants, ete. R. N. i 3 
B. F. Dillon, Chn. Bd. si a ae 

SPRINGFIELD, FLA.—A press report states that work 

” ‘ th 
on the new artesian well has been progressing nearly a 
year and the well is not yet completed. 


_DOTHEN, ALA.—Bids are asked until Dec. 15, accord- 
ing to reports, for constructing works to cost $10,000. 
COVINGTON, KY.—A 30-in. water main burst Nov. 7. 


CLEVELAND, O.—Bids are asked until Dee. 11 for fur- 
cree b Sees and constructing and placing in po 
sition in ake rie a wooden protecti i y 
Wright, Dir. Pub. Wks, : ereaen 


ELKHART, IND.—The water com i 

: > pany is said to be 
about to spend $30,000 for improvements and extensions 
estimated to increase the supply 5,000,000 gallons daily. 


ALPENA, MICH.—The intake pipe of the Al i 
oe ne to be extended 1,000 ft. into Thunder red 
according to reports; there is some tall icipal 
works. J. S. Canfield, Recdr. gis ahora 


BURLINGTON, MICH.—An artesian well has be c 
at Crapo Park to a depth of 1,050 ft., but the Sigiewine 
of water has not been secured. 

MUSKEGON, MICH.—The city proposes t : 
erib next year. John McCullom, Supt. SEE Ae 


THREE OAKS, MICH.—E. K. Warren, R ites 

us that material has been all purchased and aimee 
of works is in progress; water supply from wells. 
_ CHICAGO, ILL.—The mayor has reported th j 
imperative need of additional pinitping Asceervee he 
Lake View works; the present supply from this station is 
inadequate for the territory dependent upon it: bids 
for additional pumping machinery for the station will 
probably soon be asked.—A local paper states that the 
secretary of war has granted the city authority to main- 
tain a temporary crib for three years in the lake three 
miles out from the foot of Oak St., to be used in build- 
ing the new northwest tunnel. 


HENNEPIN, ILL.—The Challenge Wind Mill & Feed 
Mill Co., of Batavia, has been awarded vee 
works at this place. aa ee 


MILFORD, ILL.—Contracts were awarded Nov 
lows, for work advertised in Engineering News: ee 
lett, Aurora, Ill., pipe and specials, $6,194, and laying mains 
$3,465, less 8% for cash; Rensselaer Mfg. Co., Troy, N 
Y., hydrants, $665, and valves and boxes, $335, cash price. 
Jacob A. Harman, Engr., Peoria, Ill. i 

KAUKAUNA, WIS.—The supreme court has deci 
void the franchise granted about two years ago to Welle 
Reichert & Co. for water-works, on the ground that in- 
debtedness to exceed 5% of its valuation was being in- 
eurred by the city. It is stated that the city is in need of 
water-works. 

‘ ROSEBUD, S. DAK.—B. P. Egan, of Nebraska City 
Neb., has been awarded the contract for constructing 
pee ule ae are pie e at the Rosebud Indian Agency; 
plant will include a 12 x 60-ft. steel stand-pipe r, 
pump, feed pump and a filter. nike Sheol 

MINNEAPOLIS, MINN.—The proposed issue of $400,- 
000 in bonds to complete the new reservoir was pee at 
the recent election. 

KANSAS CITY, MO.—Bids are asked until Dec. 15 for 
constructing and delivering a 12,000,000-gallon pump- 
ing engine, as described in our advertising columns. R. 
M. Godfrey, Secy. Bd. Pub. Wks. 

UNIONVILLE, MO.—This city proposes to construct 
works to cost $15,000; water supply will be pumped from 


deep well to stand-pipe. Stephen Hall, Engr., Kirksville 
Me-; Lorenzo Jones, Mayor. Br ksville, 
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WHARTON, TEX.—H. Kleim, Mgr., writes us that it 
is proposed to lay 7,000 or 8,000 ft. of additional mains 
and erect hydrants as soon as the legislature meets and 
a new city charter is secured; about 2% miles of mains 
are now in use. 

BUTTE, MONT.—A press report states that the water 
supply is unfit for domestic use and that the council has 
voted to prohibit the water company from collecting 
water rents for the supply now being furnished. 

PUEBLO, COLO.—The contract for building the new 
pumping station was awarded Nov. 6 to C. 8. McCarthy, 
at $19,250: contract for pump to the Frank P. Lannon 
Foundry Co. at $26,000. It is reported that bids will 
soon be asked for reservoir work. E. W. Hathaway, Cy. 
Engr. 

SANTA BARBARA, CAL.—The council has adopted an 
ordinance providing for the issuance of $50,0UU In, water 
bonds, as voted in September. 

PERTH, ONT.—Bids are asked until Dec. 1, according 
to reports, for a water-works franchise. John A. Kerr, 
Town Clk. 

RENFREW, ONT.—It is reported that the question of 
constructing water-works will be voted upon in January. 

WINDSOR, ONT.—A local paper states that Macdougal) 
Sons & Co., of Montreal, have been awarded a contract 
for a polarite filtering system to cost $20,000. 


SEWERAGE. 


LOWELL, MASS.—The sewer committee has been peti- 
tioned to construct sewers in a number of streets. Geo. 
Bowers, Cy. Engr. 

WORCESTER, MASS. — The committee has voted to 
construct sewers in five streets. 

HARTFORD, CONN.—Bids are asked until Nov. 23 for 
the purchase of $250,000 of 342% 25-year gold sewer bonds. 
These bonds are to pay for the construction of an inter- 
cepting sewer in the valley of the Park River and its 
branches. C. C. Strong, Cy. Treas. ae 

BROOKLYN, N. Y.—Bids are asked until Dec. or 
constructing sewers in Lott St., Ward No. 29F 9 Tes. 
Willis, Comr. Cy. Wks. 

JAMESTOWN, N. Y.—An election will probably soon 
be held to vote on the question of extending the sewers at 
a cost of about $50,000. This question was submitted to 
the voters last summer but was defeated. There is some 
talk of constructing sewage disposal works at the city lim- 
its. Aldermen Sessions and Cooper can be addressed. J. 
E. Conway, Chn. Bd. Pub. Wks. 

NIAGARA FALLS, N. Y.—Bids for eight sewer con- 
tracts, amounting to 14,696 ft. of pipe were opened Nov. 
16. Ritzman & Miller, of Buffalo, bid lowest on contracts 
amounting to $11,000; Ryan & Spillman, of Tonawanda, 
$5,000, and John Harrer, of Buffalo, $3,324. 

ROCHESTER, N. Y.—It is proposed to construct a sewer 
in Park Ave. to cost $10,500. Edwin A. Fisher, Cy. Engr. 

HESTER, N. Y.—Bids are asked until Nov. 20 for 
Pacer sewers in two streets. Thos. J. Neville, Clk. 

HOBOKEN, N. J.—Work_will probably soon be begun 
on the proposed Ravine Road sewer. Thos. McCann, 
Engr., Hoboken. 

NEWARK, N. J.—Bids are asked until Nov. 19 for 
constructing about 3,200 ft. of 15 to 6-in. pipe sewers. Js 
C. Mundy, Gen. Supt. of Wks. 

LANSDOWNE, PA.—Bids were opened Nov, 18 for the 
purchase of $13,000 of 4% sewer bonds. H. L. Warren, 
Secy. 

SHARPSBURG, PA.—Bids are asked until Nov. 28 for 
the purchase of $62,000 of 4% sewer bonds. Geo. 1Uy, 
Walter, Chn. Finance Com. 

JACKSONVILLE, FLA.—Bids are asked until Dec. 1 for 
hauling and laying about 117,000 ft. of 24 to 6-in, terra 
cotta sewer pipe and about 5,000 ft. of 16 to 8-in. cast- 
iron sewer pipe; check, $2,500. R. N. Ellis, C. H., Supt.; 
B. F. Dillon, Chn. é 

AKRON, 0O.—Sewer Commissioner Stife is quoted as 
stating that there is likely to be more than $10,000 worth 
of sewer pipe used within the next year, as there are two 
trunk sewers to be constructed—the one in South Akron, 
for which legislation has already been provided, and the 
Bast Akron sewer, which is to extend from the East Mar- 
ket St. bridge near Case Ave., northerly to the Old Forge. 
The legislation for that sewer is to begin soon. Last year 
the city used a trifle more than $5,000 worth of pipe. 
Within the next two years it is likely that the cost will 
exceed $20,000. The bids received for sewer pipe are 
given under Contract Prices. §. W. Parshall, Cy. Engr. 

WHEATON, ILL.—Plans are being prepared for addi- 
tions to the sewerage system to cost about $6,000. Con- 
tracts will be let early in the spring. J. S. Pierrornett, 
Mayor. 

MADISON, WIS.—We are informed that the following 
bids were received Nov. 13 for laying 1,200 ft. of cast- 
iron sewer pipe, O. S. Norsman, Cy. Clk.; Nicholas 
Quinn, Madison, Wis., $4,267, and Fetter & Crosby, La 
Crosse, Wis., $4,437. The contract was not awarded 
Nov. 138. 3 

SAN DIEGO, CAL.—We are informed that this city 
voted Oct. 30 to issue $40,000 in bonds for extending the 
main outlet sewer to the Bay. The extension will be a 
5-ft. brick circular sewer 114 miles long. The bonds will 
be sold as soon as possible and the work pushed to com- 
pletion. Curtis M. Barker, Cy. Engr. 

ROSSLAND, B. C.—It is proposed to construct a terra 
cotta pipe sewer through the main business portion of 
Rossland to a point about 800 ft. south of the town. Sani- 
tary Inspector Phillipps Wooley can be addressed. 


GARBAGE DISPOSAL-STREET CLEANING. 


ALBANY, N. Y.—The board of health has inserted an 
item in the annual budget of $15,000 for a garbage cre- 
matory. The question of garbage disposal has been de- 
bated for several years by the board. Dr. Curtis is chair- 
man of the committee on garbage. 


BROOKLYN, N. Y.—The contract for the removal and 
disposal of garbage during the five years beginning Jan. 
1, 1897, was awarded on Nov. 17 to the Brooklyn Sani- 
tary Co., of which F. D. Cranford is president and W. J. 
Cranford, secretary and treasurer. The garbage will be 
dispcsed of by the Arnold system of garbage reduction; 
plunt to be erected on Barren Islani, where an Arnold 
plant is now being erected for the garbage of New York 
city. The bids received by the city of Brooklyn for this 
work were published in our issue of Oct. 8 T. B. 
Willis, Comr. Cy. Wks. 

LOCKPORT, N. Y.—The lowest bid received Nov. 9 for 
sprinkling and cleaning improved streets during 1897 was 
that of C. N. Stainthorpe, at $3,489. All bids were re- 
jected and the work will be done by the superintendent 
of streets, as was done some years ago, unless the mayor 
vetoes the action of the council. 
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PHILADELPHIA, PA.—Bids are asked until Nov. 25 
for cleaning streets and the removal and disposal of gar- 
bage, ete., during 1897. Thos. M. Thompson, Dir. Pub. 
Wks. 


STREETS AND ROADS. 


PLYMOUTH, MASS.—Bids are asked until Noy. 19 for 
grading a road in this town. There will be about 16,000 
cu. yds. of excavation. T. C. Mendenhall, Pres. Massa- 
chusetts Highway Comn., Worcester, Mass.; Chas. Mills, 
Ch. Engr., 4 Mount Vernon St., Boston. 

BROOKLYN, N. Y.—T. B. Willis, Comr. Cy. Wks., is 
reported as about to begin work on macadamizing and 
otherwise improving a number of streets in Gravesend. 
A contract for work in this section amounting to about 
$15,000 has been awarded to Theo. S. Jenkins, of the 31st 
Ward. Geo. W. Tillson, Asst. Engr. Street Construction, 
recently submitted a report on the proposed improvements. 

JOHNSTOWN, N. Y.—Bids are asked until Dec. 7 for 

asphalt paving, as stated in our advertising columns. 
John T. Morrison, Cy. Clk.; J. W. Miller, Cy. Engr. 
_ NIAGARA FALLS, N. Y.—The council has declared its 
intention to pave two streets with asphalt, at an estimated 
cost of $125,000. Plans are being prepared and bids will 
be asked for some time this winter. The work is to be 
done next spring. W. W. Read, Cy. Engr. 

PALMYRA, N. Y.—The bicyclists of this place, Avon, 

Geneseo and Mount Morris are reported as discussing the 
question of constructing side-paths in this part of the 
state. It is said that the wheelmen of Newark, Lyons, 
Clyde and other places are having plans prepared. 
3 WHITESTONE, N. Y.—This place is said to be consider- 
ing the question of submitting to the voters the propo- 
sition to issue $16,000 in bonds for street improvements. 
This will be in addition to the $50,000 of street bonds 
voted for recently. G. A. Roullier, Engr. 

CAMDEN, N. J.—The Camden and Stockton cycle clubs 
have organized the good roads committee of Camden. The 
committee is advocating the bonding of the city for street 
improvements, and also has recommended the paving and 
repairing of six streets with asphalt. ; 

TRENTON, N. J.—It is stated that this county will soon 
be ready to sell $100,000 of 4% 10-year road bonds. 

EASTON, PA.—Press reports state that Edward H. Lau- 
bach, J. S. Rodebaugh, Baxter B. McClure and W. M. Ap- 
plegate, the committee to which was referred by the 
county commissioners the selection of suitable locations 
on which sample roads, looking towards permanent road 
making, should be given a trial, reported Noy. 13. They 
recommended that half-mile roads be built in Hanover, 
Lower Nazareth, East Allen, Forks, Palmer and Bethle- 
hem townships. They also filed a supplemental report 
in which they suggested that no more than $1,500 a mile 
be expended ontheimprovement.— Councilman Magee has 
introduced an ordinance authorizing the committee to sub- 
mit to the people at the election in February the ques- 
tion of issuing $155,000 in bonds for paving. Of this 
amount it is proposed to use about $93,000 for brick pay- 
ing and the remainder for macadamizing and grading. 
H. R. Fehr, Cy. Engr. 

JOHNSTOWN, PA.—Subscriptions are being secured to 
begin the construction of the proposed road for the Johns- 
town & Cramer Turnpike Co. John Fulton, Pres.; Dr. 
W. E. Matthews, Vice-Pres. 

PITTSBURG, PA.—The county commissioners are about 
to make surveys for the proposed roads. Beginning with 
1897 the county will spend $225,000 annually on road im- 
provements. Chas. Davis, County Engr. 


WASHINGTON, D. C.—Bids are asked by the district 
commissioners until Nov. 25 for grading certain streets. 

BALTIMORE, MD.—The property owners on 23d St. are 
reported as about to petition the city commissioner to 
pave that street from Oak St. to York Road with as- 
phalt. Janon Fisher, Cy. Comr. 

SAVANNAH, GA.—The council has voted to advertise 
for new bids for sheet asphalt paving in South Broad 
St., and for maintaining the streets paved with asphalt. 


ST. AUGUSTINE, FLA.—Bids are asked until Nov. 23 
for brick paving in St. George St.; estimated cost, $3,- 
000. Chas. Sperry, Acting Cy. Engr. 

SHREVHEPORT, LA.—Local papers state that Martin 
& Smith, of Memphis, Tenn., have been awarded the con- 
tract for brick paving in Jordan St. Kidder & Mc- 
Donald, of St. Louis, Mo., were the lowest bidders for the 
work, but their bid was rejected. Maj. Paul Lowen- 
thal, Chn. Com. Councilmen Wimbish and Quigles and 
Walter B. Jacobs, J. W. Soady and EH. R. Herndon are 
members. 


CINCINNATI, O.—The county commissioners have asked 
for bids for the purchase of $25,000 of road bonds. Frank 
Krug, Engr. 

CINCINNATI, O.—Gus. Schmidt submitted the lowest 
bid received by the county commissioners Nov. 14 for re- 
pairing a portion of the Madisonville Pike at $8,228, ana 
A. J. Henkel that for furnishing crushed stone at $12,066. 

BEDFORD, IND.—G. C. Houston, County Engr., and 
Vv. V. Williams and A. B. Tresslar, Viewers, have sub- 
mitted a report on macadamizing six sections, or 59,840 
lin. ft. of road in Shawswick county, at an estimated 
cost of about $24,000. John B. Malott, County Audr. 


MONTICELLO, IND.—Jarvis Duryea and Perry God- 
love, Viewers, submitted a report Nov. 10 for the following 
county road work in Princeton township: About 5,000 ft. 
of 24 to 4-in. sewer pipe, to cost $285; 30.8 cu. yds. of 
rubble stone masonry, $243; three iron bridges of 14 ft. 
roadway—span 10 ft., $270; one iron bridge of 24 ft. road- 
way—span 10 ft., $140; 12,152 cu. yds. of crushed stone, 
first course. $15,191: 3.472 cu. yds. limestone screenings, 
$3.646: 4,792 cu. yds. of excavation, $336; 4,792 cu. yds. 
embankment, $336; 2,211 cu. yds. of excavation, $331; 
rolling ballast at $35 per mile, $311; total: cost of road, 
$21,075. The election to vote on the question is to 
be held Dec. 15. M. J. Holtzman, County Audr.; W. P. 
Bushnell, County Surv. 


MACKINAC ISLAND, MICH.—It is reported that the 
contract for constructing the first mile of the proposed 
poulevard has been awarded. The road will be about six 
miles long. John J. Roberts, of Grand Rapids, Mich., 
made the surveys. 

CHICAGO, ILL.—A petition was filed Nov. 9 in the 
county court by the town of North Chicago for the im- 
provement of the west half of the Lake Shore drive from 
North Ave. to Oak St., at an estimated cost of $14,000. 
The petition is the result of an arrangement with the 
Lincoln Park commissioners, who have agreed to pay for 
the improvement of the east half, the total cost of the 
work to be $22,658. The improvements are to consist of 
concrete walks and drives. J. M. Willard, Ch. Engr. 


GRAND FORKS, N. DAK.—It is reported that the citv 
auditor has asked for bids for paving portions of Lj 
streets, The work is to be begun ip the spring. 


KANSAS CITY, MO.—It is stated that the board of pub- 
lic works is considering the question of stone block paving 
in West 6th St., at a cost of $7,000. H. A. Wise, Cy. 
Engr. 

ST. CHARLES, MO.—The city engineer has submitted 
plans and specifications for improving Third and 
Fourth Sts. 

DENVER, COJ.0.—Local papers state that the board of 
public wcrks has decided to at once grade and curb Capitol 
Hill district No. 1, at a cost of $159,702. T. J. Milner, 
Ch. Engr. Bd. Pub. Wks. 


MANUFACTURING PLANTS. 


LYNN, MASS.—The Lynn Incandescent Lamp Co. is in- 
creasing its plant. The extensions contemplate a plant 
with a capacity of 10,000 lamps per day. 

BRIDGEPORT, CONN.—The firm of Hartley & Graham, 
who control the Remington Arms Co., the Union Metallic 
Cartridge Co., and the Bridgeport Gun Implement Co., is 
contemplating the removal of the plant of the Remington 
Arms Co., at Ilion, N. Y., to Bridgeport, Conn. The 
Remington Arms Co. manufactures bicycles, sewing ma- 
chines and arms, employing 1,500 persons. 

BRISTOL, CONN.—The E. Ingraham Co., it is stated, 
has decided to begin the manufacture of marine clocks. 
It will erect a new factory, 80x 40 ft., two stories high. 
The contract has been let to William Linstead. 

BINGHAMTON, N. Y.—Smith, Kearney & Co. are re- 
ported as preparing to build a new 5-story brick factory 
building. 

CORNWALL LANDING, N. Y.—On Novy. 15 the paint 
shop of Mead & Taft, New York contractors and builders, 
at Cornwall Landing, was damaged by fire to the extent 
of $12,000. 

LYONS, N. Y.—It is stated that a flouring mill and a 
glove factory are to be erected here. 

NIAGARA FALLS, N. Y.—J. A. Francis & Co., paint 
manufacturers of Toronto, Ont., it is reported, have pur- 
chased a site on Bath Ave. and will build a factory. 

NYACK, N. Y.—Fire destroyed the New Tompkins Ce- 
ment Works, in the upper part of Rockland county, on 
Noy. 11. Loss, $12,000; insurance, $5,000. 

PLAINFIELD, N. J.—The ‘‘Daily Press’’ says that the 
Standard Oil Co. will soon commence the work of doub- 
ling the refining capacity of its plant at Constable Point, 
N. J., and will spend $1,700,000 in the work. 

EGYPT, PA.—The American Cement Co. is reported to 
have broken ground for its fourth mill, which will involve 
an expenditure of $200,000, and which will have a capac- 


ity of from 800 to 1,000 barrels of cement a day. Employ- 
ment will be given to 150 hands. 
HARRISBURG, PA.—The Boll Bros.’ Mfg. Co. will 


erect a 5-story brick building, 50 x 100 ft., for the manu- 
facture of brass and iron bedsteads, ete., according to re- 
ports. 


OIL CITY, PA.—A meeting of the stockholders and di- 
rectors of the Oil City Desk & Furniture factory was held 
recently at which it was decided to rebuild the factory, 
recently destroyed by fire. The plant will be erected near 
Oil City, and will consist of a main building, 60 x 100 ft.; 
storage house, 60 x 60 ft.; and boiler house, 20x 30 ft. A 
25-HP. gas engine will be installed, also a steam heating 
system. 

STEELTON, PA.—The Steelton Brick Co. will increase 
its plant in the near future and purchase new machinery. 


PARKERSBURG, W. VA.—J. N. Camden, of this city, 
representing a syndicate of capitalists, is said to have 
closed arrangements for the erection of pulp mills and 
other woodworking plants near Gauley; about $1,000,000 
will be expended on the enterprise. 

SPILMAN, W. VA.—On Novy. 18 ground was broken on 
the Ohio River R R. by the Camden Clay Co. for a new 
brick and tile works. Senator J. N. Camden is at the 


head of the concern. The plant when finished will cost 
$30,000. 


BALTIMORE, MD.—It is reported that the Baltimore & 
Ohio R. R. Co.’s improvements at the Mount Clare shops 
will include a locomotive repair shop, equipped with two 
50-ton electric cranes and other new machinery. 

ORANGEBURG, S. C.—It is reported that the directors 
of the Enterprise Cotton Mill have closed contracts for 
materials for the building of a new mill. Capt. D. W. 
Ayers will superintend the building. The ground will be 
broken soon, and the work will be rapidly pushed. 

CONCORD, N. C.—W. C. Coleman, the chief promoter 
of the scheme to build a cotton mill at this place to be 
run by negro operators, states that $41,000 of the proposed 
$50,000 have been subscribed towards the capital stock, 
and that the building will be erected and equipped at 
an early date. 

AUGUSTA GA.—The ‘Herald’ states that the Union 
Point knitting mill will be rebuilt at once. The capital 
which was formerly $16,000 will be increased to $20,000. 

BESSEMER, ALA.—It is reported that the Marvel City 
Machine & Foundry Co. will rebuild its burned works and 
put in equipment of new machinery. 

CHATTANOOGA, TENN.—Fire damaged the THagle 
Brass Works at 400 Boyce St., to the amount of $4,500 on 
Nov. 8. No insurance. 

RALEIGH, TENN.—R. J. Griffin and associates will 
build and equip a cotton-batting mill at this place. 

FINDLAY, O.—The Kellogg Weldless Tube Works are 
to be enlarged by the addition of $50,000 worth of new 
machinery, according to reports. The company expects to 
manufacture seamless tubes to be used in the construction 
of compressed air street cars, which are now being built 
at Worcester, Mass. 

YOUNGSTOWN, O.—I. F. Taylor, Treas., writes us that 
the Brown-Bonnell Iron Co. has not definitely decided 
to build the reported new steel plant. 

HOLLAND, MICH.—Citizens have raised $6,000 to aid 
in rebuilding the factory of Geo. P. Hummer, which was 
burned a few weeks ago, entailing a loss of $150,000. 

NEW ALBANY, IND.—The Architectural Iron Works 
will soon begin the erection of a new factory, it is €e- 
ported, 

DES MOINES, IA.—A press report says that the Des 
Moines Union Ry. will build extensive shops, and the 
Great Western Ry. will build a large freight depot, to cost 
$50,000. 

BLACK RIVER FALLS, WIS.—A dispatch states that 
James L. Gates, of Milwaukee, makes the proposition to 
build a $150,000 sugar factory, which will consume the 
product of 4,000 acres of beets, in consideration of a 
bonus of 2,500 acres of land. a 

SAN FRANCISCO, CAL.—The California Stone Bric 
Co. proposes, it is bald, to expend $50,000 in the pure 
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chase of a site and the erection of buildings for the 
manufacture of brick from sand. 


VANCOUVER, B. C.—The ‘“‘News-Advertiser’’ says that 
H. Peck, who has been manager of the Reed & Currie 
Iron Works, has acquired the plant and will at once 
erect a new building, which will be heated with steam and 
lighted with electricity. 


BERLIN, ONT.—D. Hibner & Co.’s furniture factory 
was burned Nov. 12; reported loss, over $75,000. About 
150 hands are thrown out of employment. 


ORIZABA, MEX.—A press report from the city of Mex- 
ico, says that a new cotton factory is about to be erected 
at a cost of more than $3,000,000, furnished by European 
capitalists. 


GAS PLANTS 


CHICOPEE, MASS.—The Chicopee Gas Co. will, early 
next spring, lay a new gas main from its plant to the cor- 
ner of Springfield and Exchange Sts. 

WALTHAM, MASS.—The council is negotiating with the 
gas company for the purchase of the gas plant. 


WOBURN, MASS.—A press report states that the prin- 
cipal owners in Woburn of the stock of the Woburn Gas- 
light Co. have sold their stock to the gas combination of 
which R. J. Monks is treasurer. 


FLATBUSH, N. Y.—The Flatbush Gas Co. has filed a 
certificate with the secretary of state by virtue of which 
it is said to be the intention of the company to extend 
its business to the city of Brooklyn and _ throughout 
Queens county. 


JAMAICA, N. Y.—It is expected that the application otf 
the Jamaica Gaslight Co. for a 50-year franchise, noted 
in our issue of Nov. 5, will be acted upon at the regular 
business meeting in December.——The town board is re- 
ported as to open bids Nov. 27 for lighting the new dis- 
trict of Woodhaven. 


RICHMOND HILL, N. Y.—The franchise of the Rich- 
mond Hill & Queens County Gas Co., noted Noy. 5, will 
probably be revoked this week. The Brooklyn Gas & 
Construction Co. has petitioned for a franchise. Press 
reports state that the new company proposes to begin 
work within one week after signing the contract, and 
promises to finish its plant and furnish gas within 90 
working days. The prices are to be not more than $1.25 
per 1,000 cu. ft. for domestic use, and $1 for public use, 
street lamps to be not more than $18.50 a year; or, if 
Welsbach burners are used, not more than $21. The 
franchise to extend for 50 years, and contracts for street 
lighting to be made for five year periods. The village 
treasury is to receive 144% of the gross receipts of the 
company. A sliding scale of prices is provided for, by 
which the price of gas will be lowered as the consumption 
increases, 


KITTANNING, PA.—The Armstrong Natural Gas Co. 
was incorporated Nov. 16 with a capital stock of $10,000; 
Treas., John D. Reynolds, Kittanning. 

NORFOLK, VA.—An ordinance has been introduced in 
the council granting the E. J. Acker Construction Co. an 
extension of time from Dec. 6, 1896, to sept. UG, 1897, In 
which to construct gas works and an electric light plant. 

GRAFTON, W. VA.—The Grafton Oil Co. was incorpor- 
ated Nov. 7 with a capital stock of $50,000, commencing 
with $700, to bore for oil, gas, etc., and to construct and 
operate lines for transporting same; incorporators, Jonn 
T. Graw, Albert J. Yoke, C. R. Durbin, and others. 


CLEVELAND, O.—Bids are asked until Dec. 9 for fur- 
nishing and keeping in repair for one year 4,650 vapor, 
gasoline or oil lamps and all street gas lamps of the city. 
D. E. Wright, Dir. Pub. Wks. 

NORWALK, O.—A local paper states that it is reliably 
reported that negotiations are about completed between 
a local company of capitalists and the Northwestern Ohiv 
Natural Gas Co. for the purchase of the gas pipes in the 
ground in this city, lately used as a natural gas plant. 
The purpose is to erect a plant and make fuel gas by a 
new process which has been tested enough so that it Is 
a success. The gas is to be made from crude oil and is 
to be furnished for both light and heat at a price low 
enough to insure its use by many consumers, 

TIFFIN, 0.—Other bids have been received by the coun- 
cil for the city gas plant, in addition to those previously 
noted; Hatcher & Yeager, of Tiffin, bid $85,000, but they 
offer no proposition as to furnishing gas for the con. 
sumers through the winter or after that time; Terrence 
McManus, of Tiffin, offers $87,500 and the bidder agrees 
to furnish gas in sufficient quantities in as short a time as 
it is possible to drill for more gas; in the event of his 
being unsuccessful, he will erect an artificial plant. 

TOLEDO, O.—T. P. Brown, of Toledo, has submitted a 
proposition to the natural gas trustees of the city to lease 
the plant of the city for not less than 25 years. Mr. 
Brown offers to manufacture and furnish artificial gas 
enough to make a daily supply of at least 5,000,000 cu. 
ft. and will sell the same by meter measurement at 
25 cts. per 1,000 cu. ft.; city to receive 10% of all gross 
earnings, which would bring the city $46,625 a year on 
a daily consumption of 5,000,000 cu. ft. or $91,250 if 
10,000,000 cu. ft. could be disposed of daily. The natural 
gas plant of the city has cost the city over $1,000,000. 

FRANKFORT, IND.—Bids are asked untill Dec. 18 for 
lighting the streets of the city for three or five years by 
Welsbach gas lamps, or by electric lights, as described 
in our advertising columns. Alonzo J. Hammond, Cy. 
Engr. ; 

LAND, IND.—A press report from this city states 
eae the last week contracts for drilling new wells 
aggregating $25,000, have been let in the Indiana oil 
field. The Standard Oil Co., the Rowland Zeigler Co., Ww. 
S. Morton and others are at work. | The Salamonie Natur al 
Gas Co., which furnishes the city of Fort Wayne, is 
drilling 15 welJs in the vicinity of Mill pce Pap sea 

ILL.—The Chicago Acetylene Gas & Carbide 
ie Eek incorporated; capital stock, $2,500; incorpo 
rators, Howard M. Carter, Robert C. Chapman and Will- 
ss Bae 1 Gas Co. has petitioned for 

TON, TEX.—The Fuel Gas Co. has 
a rab een The ‘‘Post’’ states that action upon bi ap- 
plication has been deferred until the mayor can a vise 
himself upon the subject as to what concessions are 6 
corded like companies in other cities and the benefits 
accruing from the use of the output of aete aa . 

r LAKE CITY, UTAH.—The natural gas suppiy ¢ 
po geen ee Gas & Fuel Co., which eels arte re 
Salt Lake & Ogden Ges & Electric Light Co. wit at s 
supply for this city, is said to be on the decrease. ; a8 
mains of the electric light company are also said to lea 
badly. ‘ 

. San 
LEANDRO, CAL.—The recently © organized 
Canad Gas & Electric Lighting Co. is said to ete x ap! 

patent on manufacturing gas. A plant will probably 


constructed. 


MISCELLANEOUS CONTRACTS. 


BONDS.—Newark, Del.—Bids are asked until Nov. 25 for 
the purchase of $37,000 of 4%. refunding bonds. Geo. 
Williams, Secy. and Treas. 

CEMENT.—New York, N. Y.—Bids are asked until Nov. 
24 for furnishing about 4,000 bbls. of Portland cement. 
Geo, S. Terry, Secy. Dept. of Docks, Pier A. 


STREET SIGNS.—Woonsocket, R. I.—F. H. Mills, Cy. 
Engr., has submitted estimates, etc., for 500 street signs 
to cost $1.15 to $1.75 each, according to design. _ 

IRON WORK.—Charleston, W. Va.—Bids are asked un- 
til Dee. 1 for the iron work for lock gates on the Great 
Kanawha River. Col. Peter C. Hains, U. 8. Engr. 

DREDGING.—New London, Conn.—Bids are asked until 
Dee. 17 for dredging in six harbors, as stated in our ad- 
vertising columns. Capt. Smith S. Leach, U. S. Engrs. 


GUN BATTERY.—San Diego, Cal.—Bids are asked until 
Noy. 30 for constructing a gun battery near San Diego. 
Maj. Chas. E. L. B. Davis, U. S. Engr., Flood Bldg., 
San Francisco. 5 

DIKE WORK.—Evansville, Ind.—Bids are asked until 
Dec. 11 for constructing dikes and bank protection in the 
Ohio River at and near this city. Maj. W. H. Heuer, 
Custom House, Cincinnati, O. 

SURVEY.—Pleasantville, N. Y.—It is reported that at a 
recent meeting of the Pleasantville Library Association 
a committee was appointed to have a preliminary survey 
made with a view to incorporation, 

MORTAR BATTERY.—Galveston, Tex.—Bids are asked 
until Nov. 30 for building a mortar battery at Fort Point 
Galveston, as stated in our advertising columns. Maj. A. 
M. Miller, U. S. Engr., Telephone Bldg., Galveston. 

FIRE ENGINE AND HOSE.—Jersey City, N. J.—Bids 
are asked until Nov. 24 for furnishing one third-size 
steam fire engine, complete, and 4,000 ft. of 244-in. rubber 
lined fire hose. Chas. Esterbrook, Clk. Fire Comrs., 244 
Bay St. 

BONDS.—Baltimore, Md.—Bids are asked until Noy. 30 
for the purchase of 10 first mortgage gold bonds of the 
Best Telephone Mfg. Co., of $1,000 each. James Russell, 
Treas., Best Telephone Co., 159 to 179 Stockholm St. 


HIRE OF DREDGING PLANT.—Mobile, Ala.—Bids are 
asked until Dec. 19 for hire of dredging plant to he 
operated on dredged channel of Mobile River and Mobile 
Bay, as stated in our advertising columns. Maj. Wm. T. 
Rossell, U. 8. Engrs. 


LEVEE WORK.—Memphis, Tenn.—Bids are asked until 
Noy. 238 for constructing levees in the 3d district of the 
Mississippi River improvement, containing 2,736,000 cu. 
yds. of work. Lt. H. C. Newcomer, U. S. Engr., 202 
Union St., Memphis. 

BONDS.—Boston, Mass.—Bids are asked until Noy. 23 
for the purchase of $8,225,000 of state park, water, high- 
way, state house, grade crossing and other 344% gold 
bonds. E. P. Shaw, Treas. and Receiver Gen., Treasury 
Dept., State House, Boston. 


COAL BREAKER.—Tuscarora, Pa.—It is reported that a 
10-ft. vein of coal has been discovered at Tusca- 
rora, near Pottsville, by prospectors in the employ of 
the Bell Colliery and that it will be necessary to erect a 
new breaker to prepare the coal. 

UNDERGROUND CABLES.—Cincinnati, O.—Bids are 
asked until Noy. 20 for the manufacture, delivery and 
installation of underground cables for the electric and 
telephone circuits of the fire department. J. A. Cabot, Cy. 
Electrician; D. W. Shedd, Secy. 


OIL WELLS.—Monmouth, Ill.—A press report announ- 
ces that oil wells will be sunk on the farm of Zan Ran- 
kin, near Media, a $100,000 stock company having been 
organized for that purpose. A good flow has already been 
obtained from a well 500 ft. deep. 


STAIRWAYS AND COVERINGS.—Boston, Mass.—Bids 
are asked until Nov. 23 for the erection and completion 
of eight stairways and coverings on Boston Common for 
the subway. Wheelwright & Haven, architects, 1129 
Tremont Bldg.; B. L. Beal, Secy. Comn., 20 Beacon St. 


CANAL IMPROVEMENT.—Fulton, N. Y.—It is reported 
that plans for canal imprcvement from Fulton guard lock, 
Oswego Canal, 2% miles north, have been completed by 
the state engineer. The work will be advertised and let 
by the superintendent the coming winter; estimated zosi, 
$79,000. Geo. W. Aldridge, Supt. Pub. Wks., Albany. 

MAPS.—Brooklyn, N. Y.—Bids are asked until Dec. 1 for 
furnishing the Department of Assessment with maps for 
the 32d Ward, late the town of Flatlands, to be made in 
accordance with the block and lot number system as used 
in said department, and from official surveys, recorded 
deeds and maps on file to date. T. B. Willis, Comr. Cy. 
Wks. 


DAMS.—San Francisco, Cal.—At the weekly meeting of 
the state debris commission, Noy.~2, permits for cvon- 
structing dams were granted the Deer Creek mine, Wild 
Cat Mine, Nevada county; Quincy mine, Plumas county; 
and Jack’s Ranch mine, Plumas county. The Dutch mine 
in Kern county was given permission to raise its preseit 
dam 20 ft. 


PARKS.—Jersey City, N. J.—The 11th and 12th Wards 
of Jersey City are to have two parks. One will be located 
in Ogden Ave., between Liberty and Bower Sts., and will 
embrace about three acres. The other will contain 
71-5 acres, and will be in Hudson St., between Germania 
and Manhattan Aves. Options have been secured on both 
properties and the bonds necessary to raise the money will 
be floated soon. 

TELEPHONE SYSTEM.—Ellicott City, Md.—A press re- 
port from this city announces that a company is being or- 
ganized to establish a telephone system in this county, to 
connect Gaither’s, Hood’s Mill, Cooksville, Glenwood,Gary, 
Roxbury Mills and Sunshine and ultimately to reach Lis- 
bon, Poplar Springs, Mt. Airy, Long Corner, Florence, 
Daisy, Glenelg,, Dayton, Highland, Clarksville, Guilford, 
Columbia, Ellicott City, Mayfield, Pine Orchard, West 
Friendship, Alpha, Mount View, Sykesville and other 
points. It is the intention to charge not to exceed 5 cts. 
for messages. The shares of stock will be $5, and per- 
sons securing a telephone will be required to take not 
less than three shares of stock. 


CANAL IMPROVEMENTS.—Albany, N. Y.—Bids are 
asked until Nov. 25 for the following work in connection 
with the state canal improvements: Rebuilding east pier 
of Belgium bridge over Seneca River; rebuilding lock No. 
49, Black River Canal; constructing a 36-in. cast iron 
pipe culvert under the Genesee River feeder, Rochester; 
for repairs to breakwater, piers, dam No. 1 and gates; also 
removing bars at Owasco Lake outlet; repairing and re- 
constructing’ slopes and banks the channel of Falls 
Creek, with grading, etc., Mountain Falls; protecting west 
bank of the Chemung River, Chemung, and for repairing 
culvert under the Oswego Canal, Oswego. Thos. Wheel- 
er, Syracuse, and R. G. Lay, Rochester, Asst. Supts.; 
Geo, W, Aldridge, Supt. Pub. Wks., Albany. 


CRIB WORK.—New York, N. Y.—Bids are asked by the 
department of docks until Nov. 24, for preparing for and 
building a crib-bulkhead in Sherman’s Creek, on the Har- 
lem River. Crib-bulkhead complete, containing about the 
following quantities: 576,113 cu. ft. of cribwork, complete, 
including fenders, mooring-posts and backing-logs, and 
measured from the under side of the backing-logs; piles 
to be driven in the rear bents of the cribwork, about 91 
(it is expected that these piles will be from about 40 ft. 
to 70 ft. in length to meet the requirements of the speci- 
fications); rip-rap foundation for rubble-wall, 73 cu. yds.; 
dry rubble or large rip-rap wall, 1,195 cu. ft.; materials 
for painting, oiling, and tarring; labor of every descrip- 
tion for about 767 lin. ft. of cribwork. Geo. S. Terry, 
Secy., Battery Place. 


LIGHTHOUSE VESSELS.—Washington, D. C.—It is 
stated that in a short time the plans and specifications 
for three composite light vessels and two steel tenders for 
the lighthouse service will be ready for bidders, and will 
be sent by the secretary of the lighthouse board to all 
shipbuilders in the country, together with blank forms 
for bids. One of the light vessels will be located on 
Diamond Shoals, Cape Hatteras; another at Fire Island, 
New York, and a third at San Francisco bar. One of the 
tenders will be put into service in the second district, 
with headquarters at Boston, and the other will have 
headquarters at Key West, Fla. All of these vessels will 
be modern and first-class in every particular, with pow- 
erful masthead electric lights visible for 15 miles. There 
was appropriated $80,000 for each of the light vessels and 
$75,000 each for the tenders. 


CANAL.—Boston, Mass.—Preparations are being made 
by the promoters of the Massachusetts Maritime Canal 
Co. to deposit $290,000 with the state treasurer to secure 
the right to construct the Cape Cod Canal. Press re- 
ports announce that the preliminary plans have been pre- 
pared and approved by the joint boards of railway and 
harbor and land commissioners, and the locations and 
other specifications prepared for presentation to the Barn- 
stable county commissioners as soon as the deposit has 
been made with the state treasurer. The canal is to begin 
at some point in Buzzard’s Bay, running through the 
towns of Bourne and Sandwich, or either of them, to some 
convenient point in Cape Cod or Barnstable Bay. It is 
to have a depth of not less than 25 ft. at mean high water, 
and a width of not less than 100 ft. at the bottom, with 
suitable slopes, and with a surface width of not less than 
200 ft. Engr., Elmer L. Corthell, 71 Broadway, New 
York; Wendell G. Corthell, of Boston, is interested. 


CONTRACT PRICES. 


RAILWAY TRESTLE.—Sandy Hook, N. J.—Col. James 
M. Moore, Asst. Q. M., New York, received the following 
bids Noy. 14 for the construction of about 600 ft. of rail- 
way trestle at Sandy Hook, N. J.: 


Per lin. ft. 
$6.90 


age ote ate 5.90 
SEWER PIPE.—Akron, O.—Bids for furnishing the city 
with sewer pipe for the next two years have been received 
as follows, the bid being the per cent. discount from list 
price for first-class and second-class pipe, respectively; 
price paid for the last two years was 78 and 88% discount 
respectively, for the two classes: y 


pot Second 
4 class. . Class. %. 
Hill company aoe $0 ” , meh 


Robinson Bros; company... to. see.sscke 79% 8314 
Harry Thompson ...... Morse 6 Be TR 83 
BuckeyGe_ GOmipany sci usc ee ce Seed. 79 84 
Summit COMmpanwenrcce wecae veeiec. «5 is 79 84 


DREDGING.—New York, N. Y.—The contract for 85,000 
cu. yds. of mud and sand dredging in Sherman Creek, 
Harlem River, was awarded Nov. 10, to the Morris & 
Cumings Dredging Co., 22 State St., New York, at 19.44 
cts. a cu. yd.; P. Sanford Ross, 277 Washington St., Jer- 
sey City, bid 24 cts. Geo. S. Terry, Secy. Dock Dept. 


DAMS AND SHORE PROTECTIONS.—Rock Island, II. 
—The following bids were received by Lieut.-Col, W. R. 
King, Nov.10, for constructing dams and shore protections 
on Mississippi River, as advertised in Engineering News, 
price being per cubic yard for material in place: 


Between Read’s Landing, Minn., and Trempealeau, Wis.: 


Rock, Brush, 

Bidder, 25,000 75,000 
cu.yds. cu.yds. Total. 
Fetter & Crosby, La Crosse, Wis..$0.97 $0.17 = *$37,000 
J. Richtman, Fountain City, Wis. 1.00 +35 61,250 
A. Kirchner, Fountain City. Wis.. .94 19 37,750 

Between Dubuque and Clinton Ia.: 

Rock, Brush, 

Bidder. 380,000 25,000. 
cu.yds. cu.yds Total. 
A. Kirchner, Fountain City, Wis..$0.90 $0.17 *$31,250 
A. J. Whitney, Rock Island, Ill... .94 -20 33,200 
J. Richtman, Fountain City, Wis. 1.00 .5O 42,500 
Patterson Bros., Keokuk, Ia...... 1.00 .20 35,000 

Between Rock Island, Ill., and Muscatine, Ia.: 

Rock, Brush, 

Bidder, 25,000 25,000 
f cu.yds. cu.yds Total. 
A. Kirchner, Fountain City, Wis..$1.00 $0.19 $29,750 
A. J. Whitney, Rock Island, Ill... 1.00 -20 30,000 
Patterson Bros., Keokuk, Ia...... .84 23 *26,750 
James Short, St. Charles, Mo..., 1.05 +35 35,000 
J. Richtman, Fountain City, Wis. 1.10 .40 37,500 

Between Keithsburg, Ill., and Nashville, Ia.: 

Rock, Brush, 

Bidder, 25,000 25,000 
cu.yds. cu.yds Total 


A. Kirchner, Fountain City, Wis..$1.00 $0.19 *$29,750 


A. J. Whitney, Rock Island, Ill... 1.50 -30 45,000 
Patterson Bros., Keokuk, Ia...... 1.25 25 87,500 
James Short, St. Charles, Mo..... -95 -82 31,750 
J. Richtman, Fountain City, Wis. 1.10 -40 37,500 
Between Hamburg, Ill., and the mouth of the Illinois 
River: 

Rock, Brush, 

Bidder. 85,000 55,000: 
cu.yds. cu.yds. Total. 
A. Kirchner, Fountain City, Wis.$1.00 $0.30 *$51,500 
Thompson & Gray, St. Louis, Mo. .80 44 52,200 
James Short, St. Charles, Mo..... 1.10 40 60,500 
Golike & Rust, Alton, Ill. ....... 1.04 46 61,700 
J. Richtman, Fountain City, Wis. 1.00 .40 57,000 


*Recommended for acceptance, 
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PAVING BRICK: AND GRANITE CROSSINGS.—Nash- 
ville, Tenn.—The contract for furnishing paving brick, as 
advertised in Engineering News, has been awarded to the 
Evansville Pressed Brick Co., Evansville, Ind., at $15 
per 1,000, f. o. b. Nashville; contract for granite crossings 
was awarded to John Bradley, Atlanta, Ga., at 46% cts. .a 
lin, ft., f..0. b., Nashville. J. A. Jowett, Cy. Engr. 

BRICK AND ASPHALT BLOCK PAVING.—Savannah, 
Gaa.—The following bids have been received for paving 
South Broad St.: Tennessee Paying Co., Chattanooga, 
$1.67 a sq. yd. for brick pavement, including all cost ex- 
cept curbing, with 5-year guarantee and offer to main- 
tain pavement for 20 years after expiration of the 5 
years at 3 cts. a sq. yd. a year; Virginia Paving Brick Co., 
Lynchburg, Va., $1.65 a sq. yd. for brick, with mainte- 
nance for 20 years at 3 cts. a sq. yd. a year; Hastings 
Pavement Co., 66 Broad St., New York, $67.50 per 1,000 
for asphalt blocks, with 5-year guarantee. 

CAST-IRON PIPE.—Springfield, Mass.—The water com- 
missioners are reported to have contracted for 8 to 4-in. 
pipe-for use next year, at $20.88 a gross ton. 

RESERVOIR, ETC.—Morris Plains, N. J.—The following 
bids were received Nov: 12 for constructing a 5,000,000- 
gallon storage reservoir, with filter basins, etc., at the 
state hospital at this place; Geo. W. Howell, Engr.; Chas. 
H. Green, Secy. Bd., 21 Washington St., Morristown, 
ING SOL 


MESSRS. S. D. PRICE, J. POTTER CLARK AND D. H. 
LEVAN, Mount Carmel, Pa., have formed a partnership 
for the purpose of engaging in the business of building 
breakers. Mr. Levan built the Midvalley breaker at 
Mount Carmel and has had extensive experience in breaker 
building. 

THE YOUNGSTOWN BRIDGE CO., Youngstown, O., 
recently closed contracts for several bridges on the Hrie 
Ry., and four buildings for a smelting plant in Arizona, 
consisting of convertor house, engine house and two 
boiler houses; also for two spans with paved floor at 
Woonsocket, R. I., and for the Fort Ave. bridge for the 
B. & O. R. R., consisting of four double track spans 105 
ft. each, together with other work for the same com- 
pany. 

THE GILLETTE-HERZOG MFG. CO., of Minneapolis, 
Minn., has just completed the construction and erection 
of a large coal handling plant for the Tamarack Mining 
Co., of Dollar Bay, Mich. The main building has a 
storage capacity of 50,000 tons, and is an all steel 
structure 428 x 175 ft. 
nishing and erection of all machinery and towers neces- 
sary for unloading coal- from boats and placing it in 
the building. The company has also recently completed 
for the same firm, the construction and erection of a steel 
boiler house and steel stamp mill. Among other con- 


Material, 
Clay Earth Con- Rubble Brick filter Drain Rip- 
Bidder, puddle, excav’t’n, crete, mas’ry,mas’ry, bed, tile, rap, 

cuyd, cuyd, nye Giko gidso Sige $028 $Lbo $34,074 

Shas i Past aarieeplcae 50.59 84.95 pa. B10.5 $1.95 b0. 2: BL. 34,07 
S) ML SNet ee gee Se rec tiee 00 dt, B15 | £00 00 ei 40 8B 30,068 
Es tRattewcninnetreccn nee cer . ve pt Bad eee on i Roe Be 

S a PUMe eee ates see 3 3.9) 2.5) : 2. li “ 3,37 
Geese We hice ee 2 ae is Dee at cstorel che : .35 5.00 5.00 10.00 2.00 «15 1.00 26,825 
Ds CNO720) tee ae eee 5 .36 6.00 4.50 11.00 2.25 Bas) -60 24,981 
R. A. Malone & Son HI BS 5.00 4.50 10.00 1.00 -30 -50 24,075 
iS ChOUR Mev creme ‘4 OF 28 4.50 4.00 9.00 1.80 20 1.25 23,608 
OM(Gfopabivotrroe COM Gano O Hone Ob GO UUS Hn OOD ASO a .34 4.00 4.00 15.00 234 15 -70 22,351 
eB PISalmon tee eee ee .90 Fi) 4.50 3.25 10.00 2.50 22 43 21,823 
UTA WUE SOMO OC hs stares rete teveye) Gietere +) pie! mheral a) bla e1sis (es 7 31 5.58 8.00 7.10 2.25 35 48 21,609 
18 Biol ti atl Cn ati a Mea So am OR mE OomomT oO 5 329 4.60 4.00 10.00 1.87 20 -50 20,498 
ASS anh Ge CO. os cis epee seeus aeale re oon Pals mien BAA; -26 4.00 4.00 10.00 2.00 -20 40 18,940 
COO EE MOOTISY Ao cisictoieGaes asec she vinrels what lole Ie 5 -29 4.30 4.00 9.00 1.45 -06 40 18,846 
Pea Tiee COMLOMM crate cste mae lacetanh.atale ouarellaletie’s lol abeme alain 6 .20 4.00 3.50 8.00 2.00 15 60 18,665 
3 27 2.90 3.30 9.60 1.30 21 59 17,750 


E. D. Foster & Co. 


SEWERS.—Washington, D. C.—The following bids were 
received by the district commissioners Nov. 16 for con- 
structing sewers, as advertised in Engineering News: 


A. Mc- Guiney E. G. 
Candlish, & Coyle, Gummel, 
Quantities. Washing- Washing- Ecking- 
ton,D.C. ton,D.C.  ton,D.C. 
PHS bie enews niacin, 610 ft $1.15 $1.30 $1.22 
Nati OLS es yeversusiuete ts Sieve 20.00 14.00 25.00 
24-in. pipe’... 570 ft 1.75 1.74 1.70 
Manholes*s../5° sss 5... 80.00 20.00 30.00 
T2Qin. pipe week LOOM ats Ail) .90 81 
Manholes ..... .... lea 20200 14.00 25.00 
MOLALi eee crieieleeticis teaeniee 2,814 $2,975 $2,944 


PIG LEAD.—Detroit, Mich.—The water board has pur- 
chased 50 tons of pig lead, at 2.8 cis. a lb., according to 
local papers. 
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INDUSTRIAL NOTES. 


THE CLONBROCK STEAM BOILER CO., Brooklyn, N. 
Y., reports work as very brisk, and the future bright. 

THE J. H. MCEWEN MFG. CO., Ridgeway, Pa., has 
made an assignment, without preference, for the bene- 
fit of its creditors. 

THE PITTSBURG LOCOMOTIVE WORKS, Pittsburg, 
Pa., is delivering several consolidation engines to the 
Baltimore & Ohio R. R. e. 

THE DEAN BROS. STEAM PUMP WORKS, Indian- 
apolis, Ind., is furnishing a compound duplex pumping 
engine for the water-works at Charleston, Ill.; capacity, 
2,000,000 gallons per day. 

THS JUTTE & FOLEY CO., Pittsburg, Pa., has closed 
a contract with the West Braddock Bridge Co. to build 
the bridge across the Monongahela River at Brad- 
dock, Pa. 

THE BARNEY & SMITH CAR CO., of Dayton, O., has 
delivered to the Baltimore & Ohio R, R. 10 combination 
baggage and passenger cars, 60 ft. long. They are of the 
latest design, lighted by gas and heated by steam. 

THE VAN DORN IRON WORKS CO., of Cleveland, O., 
is introducing a steel hanger for floor beams or joists. 
The hanger is a stirrup support with top flanges which 
can be built into a wall or supported upon a steel or 
wooden header beam. 


THE VULCAN IRON WORKS CoO., Toledo, O., has re- 
cently received orders for a steam shovel to go to Buffalo, 
N. Y.; a car load of furnaces to go to Denver, Colo., and 
a car load of railway castings for the central part of the 
state. The company looks forward to active trade. 


THE CRANE CO., Chicago, has lately closed contracts 
for high pressure valves, fittings and pipe for five gold 
mines at Johannesburg, South Africa, the Chicago City 
Ry., for an electric power station at Yokohama, Japan, 
the McCormick Harvester Machine Co., Chicago, and for 
the Western Wheel Works, Chicago. 


THE PROBST CONSTRUCTION CO., 160 5th Ave., New 
York city, has had its office taken possession of by the 
sheriff on an attachment from Phillips & Avery for 
$26,383 for balance claimed to be due on contract and 
extra work done by the Empire Fire Proofing Co., for 
the above-named company on the Siegel-Cooper Co. build- 
ing. The total contract was $130,000 and the extras 
amounted to $7,311. 


MR. JULES BERTERO, Granite Bldg., St. Louis, Mo., 
has recently completed the sinking of an artesian well at 
Morgan Park, Ill., 1,400 ft. deep, which has a daily flow 
of 600,000 gallons. He has also recently sunk a well 1,659 
ft. deep at Astoria, Ill., which has a daily capacity of 
200,000 gallons; and one for Mr. H. A. Alfrey’s factory, 
at Poplar Bluff, Mo., 535 ft. deep, with a capacity of 100,- 
000 gallons daily. 


THE CLAYTON AIR COMPRESSOR WORKS, Have- 
meyer Bldg., New York city, has received a contract for 
25 air compressors and 25 air receivers, of medium and 
small sizes, from one company, delivery of the entire 
order to be made within six months from date. It also 
reports sales of five air compressors of standard pattern 
during the first week in November, and the indications 
point to a decided revival of trade in air compressors. 


tracts on hand are the manufacture of some steel flumes 
12 ft. in diameter for the Helena Water & Electric Power 
Co.,for its new plant at Canyon Ferry, Mont.,and the stele 
work for the St. Anthony Falls Water Power Co., at Min- 
neapolis, which includes the power house, bear trap dam, 
ete. The contract has just been closed for a 100 ft. water 
tower and steel tank for the Rice Milling Co., of New 
Orleans, La. 


THE TERRY & TENCH CONSTRUCTION CO., Rail- 
road Ave. and 135th St., New York city, has just com- 
pleted the erection of the steel frame of the Central Syn- 
dicate Building, corner Pearl St. and Broadway, New 
York city; the three top floors and roof were put up in 
nine days. The firm has just secured the contract from 
Messrs. A. & P. Roberts Co., of the Pencoyd Iron Works, 
for the erection of the new Sherry Building, at the corner 
of 5th Ave. and 44th St., which will contain between 
3,500 and 4,000 tons of steel. 


THE LIDGERWOOD MFG. CO., of New York city, re- 
ports that it has been passing through a year which has 
been full of experiments, and that considerable develop- 
ment has been reached on account of these many experi- 
ments. The longest single span Lidgerwood cableways in 
existence is that at Holyoke, 1,650 ft. span, and the com- 
pany has also made one with a span of over 1,300 ft. 
with one tower traveling, for use in connection with the 
Croton dam. This latter cableway is guaranteed to handle 
10 tons and the head tower is mounted upon a car with the 
engines. The anchorage is moveable sidewise, radially, 
the center of the circle being the tail tower, over 1,800 ft. 
distant. A new form of scoop bucket,, adapted for work- 
ing in the stiffest fire-clay has also been designed. An- 
other interesting plant built during the year was that 
used by F. S. Pearson & Son, for use on the Mexican 
drainage canal of the city of Mexico. It was constructed 
after the manner of the Chicago drainage canal cable- 
ways, with traveling towers and carrying a Hayward 
bucket, of 1% cu. yds. capacity. This cableway with its 
self-filling bucket was used for digging out the bottom 
of the canal which’ had been washed in after the work 
of the dredge had been done. 


THE SNOW STEAM PUMP WORKS, Buffalo, N. Y., has 
just finished the work of erecting a four-cylinder triple- 
expansion crank and flywheel pumping engine for the 
Calumet & Hecla Mining Co., E. D. Leavitt, Consult. 
Engr., at its water-works plant at Calumet,Mich. The en- 
gine is pumping against a head of 1,000 ft. It has just fin- 
ished the work of erecting a 3,000,000-gallon horizontal 
cross compound crank and flywheel engine for the city of 
Jackson, Tenn. It is putting on the finishing touches to 
the erection of a 3,000,000-gallon vertical duplex com- 
pound direct acting pumping engine, built for the East 
Pittsburg Water Co., at its plant at Port Perry, Pa. The 
work of erecting a 20,000,000-gallon vertical triple ex- 
pansion crank and flywheel pumping engine for the In- 
dianapolis Water Co., of Indianapolis, Ind., is progressing 
rapidly and it is expected to have the work completed and 
the engine under steam the fore part of the coming 
month. The performance of this engine will be watched 
with considerable interest by engineers. The company has 
just shipped two horizontal six-cylinder mine pumps to 
the Argentum & Juniata Mining Co., of Aspen, Colo.; 
these pumps are to work against a pressure of 440 lbs. It 
is constructing two engines of the same type, but of a 
little smaller size for the Rebecca Gold Mining Co., of 
Cripple Creek, Colo., to work against a head of 900 ft.; 
Mr. C. E. Palmer, of Colorado Springs, Colo., is con- 
sulting engineer for both of these companies. The com- 
pany is now constructing three large oil line pressure 
pumps for the Indiana Pipe Line & Refining Co., of 
Chicago. It has just completed and is erecting three pres- 
sure pumps for the Fox Pressed Steel Co., of Pittsburg, 
Pa.; these pumps are to work against a pressure of 1,000 
lbs. Recent contracts are for one large duplex compound 
water pump for the Andrews Bros. Co., Youngstown, O.: 
for a complete outfit of pumps for an oil refinery for ex- 
port consisting of nine duplex pumps of considerable 
size, 

NEW YORK VALVE AND HYDRANT EXHIBITION.— 
An exhibition of valves, hydrants and accessories was held 
under the auspices of the Department of Public Works, 
of New York city, at the Corporation Yard, 437 East 24th 
St., this week. Gen. Chas. H. T. Collis is Commissioner 
of Public Works, and Mr. Alonso S. Gear is General 
Foreman of Corporation Yards. The articles exhibited. 


The contract included the fur- © 


with the names and addresses of the exhibitors, were 
as follows, some of the articles being shown by New 
York city: ; - 
Hydrants. 


New York Case, New York city. 

Double Nozzle ‘‘A,’’ New York city. 

Jonson, Jonson Engineering & Foundry Co., 
East 118th St., New York city. 

Engel, George Engel, Buffalo, N. Y. 

Mathews, R. D. Wood & Co., Philadelphia. 

Frost’s, J. O. Frost’s Sons Mfg. Co., Towanda, Pa. 

Chapman Gate, Chapman Valve Mfg. Co., 15 Gold St., 
New York, and Indian Orchard, Mass. 

Beaumont Gate, Richard Beaumont, Kankakee, IIl. 

Mellert Compression, Reading (Pa.) Foundry Co. 

Eley Post, Philip Eley, Bayonne, N. J. ; 

Eley Flush and Connections, Phillp Eley, Bayonne, N. J 

Tylers’ Flush, A. J. Tyler, Passaic, N. J. : 

Shedd, J. H. Shedd, Providence, R. I. = 

Eddy Post, and Eddy Flush, with Box, Eddy Valve Co., 
Waterford, N. Y. K 

Rensselaer Flush and Box, and Rensselaer Post, Rensse- 
laer Mfg. Co., Troy, N. Y. 

Coulter & McKenzie Gate, Coulter & McKenzie Ma- 
chine Co., Bridgeport, Conn. 

Coffin, Coffin Valve Co., Neponset, Mass. 


foot of 


Kennedy Gate, and Kennedy Double Valve, Kennedy 
Valve Mfg. Co., 75 John St., New York city. 
Holyoke Gate, Norwood Engineering Co., Florence, 


Mass. 
Ludlow Gate, and Ludlow Flush, Adam & Smith, 62 
Gold St., New York city; Ludlow Valve Mfg. Co., Troy. 
eee. Compression, J. Thompson & Co., Philadel- 
phia. 
Motley, Thornton N. Motley & Co., 48 John St., New 
York city. 
Hydrants, Models Only. 


Brentano’s, 8. Brentano, Union Square, New York city. 
Gear; no address. 
Fox, J. J. Fox, 1890 Washington Ave., New York city. 


Indicator Posts. 


Kennedy, Kennedy Valve Mfg. Co., 75 John St., New 
York city. 

Ludlow, Adam & Smith, 62 Gold St., New York city; 
Ludlow Valve Mfg. Co., Troy, N. Y. 

Wood, R. D. Wood & Co., Philadelphia. 


Sprinkling Cart Attachment. 
Wood, R. D. Wood & Co., Philadelphia. 


Gates or Valves. 


Motley, Inside Screw and Motley Outside Screw, T. N. 
Motley & Co., 43 John St., New York. 

New York, Inside Screw, New York city. 

Rensselaer, Inside Screw, Rensselaer Mfg. Co., Troy, 

Ludlow, Inside and Outside Screw, Adam & Smith, 62 
Gold St., New York city. 

Chapman, Inside Screw, Chapman Valve Mfg. Co., 15 
Gold St., New York city, and Indian Orchard, Mass. 

Reading, Inside Screw, Reading (Pa.) Foundry Co. 

Eddy, Inside Screw, Eddy Valve Co., Waterford, N. Y. 

Kennedy, Outside Screw, and Kennedy Inside Screw, 
Kennedy Valve Mfg. Co., 75 John St., New York city. 

Dart’s Self-Lubricating Gear, E. M. Dart Mfg. Co., 
Providence, R. I. 

McLean, Inside Screw, John McLean, 298 Monroe St., 
New York city. 

Eley, Inside Screw, Philip Eley, Bayonne, N. J. 


Coffin, Inside Screw, Coffin Valve Co., Neponset, Mass. ~ 


R. D. Wood, Inside Screw, R. D. Wood & Co., Phila- 
delphia, Pa. 

Walworth, Outside, and Walworth Inside Screw, Wal- 
worth Mfg. Co., 14 Oliver St., Boston, Mass. 

J. O. Frost’s, Inside Screw, J. O. Frost’s Sons Mfg. Co., 
Towanda, Pa. 

Thompson, Inside Screw, J. Thompson & Co., Philadel- 
phia, Pa. 

New York, with Metallic Packing, Union Metallic Rod 
& Flange Packing Co., 62 Sudbury St., Boston. 

New York, Outside Screw, New York city. 

Eddy, 30-in. Gate, and By Pass and Gearing, 
Valve Co., Troy, N. Y. 

New York, 36-in. Gate and Gearing, New York city. 


Hydraulic Power Gate. 
T. N. Motley & Co., 43 John St., New York city. 


Pipe Tapping Machines. 

Smith’s (small) and 36-in., with Gate, Sleeve and Acces- 
sories, A. P. Smith Mfg. Co., Newark, N. J. 

Hall, Walworth Mfg. Co., 14 Oliver St., Boston. 

Eley’s, Philip Eley, Bayonne, N. J. 

Steam Calking Machine. 

O’Neil, A. P. Smith Mfg. Co., Newark, N. J. 

Pipe Cutting Machines. 
Walworth, Walworth Mfg. Co., 14 Oliver St., Baston. 
French, B. C. Smith, New York city. 
Cutting-in-Specials. 
R. D. Wood & Co., Philadelphia. 
Builder's Iron Foundry, Providence, R. I. 
Lead Furnaces. 
A. P. Smith Mfg. Co., Newark, N. J. 
John McLean, 298 Monroe St., New York city. 
Metallic Flange Packing. 

Union Metallic Rod & Flange Packing Co., 62 Sudbury 
St., Boston, Mass. 

Sectional Stop-Cock Box. 

Reading Foundry & Machine Co., Reading, Pa. 

Service Pipe. 

Cast Iron, M. J. Drummond, 192 Broadway, New York 
city. 

Lead-lined, Lead-Lined Iron Pipe Co., Wakefield, Mass. 

Globe Special Castings. 

Builders Iron Foundry, Providence, R. I., shown by 
M. J. Drummond, 192 Broadway, New York city. 

The Donaldson Iron Co., Emaus, Pa., manufacturer of 
iron pipes and other goods, also entered as an exhibitor, 
but the character of its exhibit was not stated on the 
official records. 


Eddy 


NOTICE. 


As Thursday, Nov. 26, is Thanksgiving Day, 
Engineering News of that date will be printed 
and mailed on Wednesday. Tuesday, noon, is the 
latest at which any matter can be received for 
publication in this issue. 


Contract Work Should Always be Advertised in a Paper Read by Contractors. 


Nearly Every Prominent Contractor and Manufacturer of Contractors’ Supplies In North America Reads Engineering News 
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PERSONALS. 

Mr. Benjamin Wood. contractor, of Jackson, Mich., 


died Dec. 10. 


Mr. Joseph McNanugher, contractor, of Pittsburg, Pa., 
died at Allegheny, Pa., Dec. 6, at the age of 60. 


Mr. B. Schreiner has resigned his position as assistant 
in the office of the City Engineer of Des Moines, Ia. 


Mr. George Z. Heuston, City Engineer of Winona, Minn., 


_ was married to Miss Bessie Hill, of that city, on Dec. 2. 


Mr. Carroll S. Knapp, Superintendent of the gas works 
at Marblehead, Mass., will retire from that position on 
Jan. 1. 


Mr. R. Willard Ware, M. Am. Soc. C. E., of Plainfield, 
N. J., was married Dec. 10 to Mrs. Ella Belle Ridley, of 


that city. 

Mr. Herbert Wilcox has been appointed City Engineer 
of Aspen, Colo., succeeding Mr. Edward Higenbotham, 
resigned. 


Mr. J. Carl Duke has been appointed General Agent of 
the Gettysburg & Harrisburg Ry., with headquarters at 
Carlisle, Pa. 


Mr. J. H. Nelson has opened an office in the Larimer 
County Bank Building, Loveland, Colo., for practice as a 
civil and hydraulic engineer. 


Mr. John A. Tilley has been appointed Assistant En- 
gineer for the new East River bridge, New York, succeed- 
ing Mr. Hooper, who has resigned. 


Mr. W. H. Maddock, mechanical engineer, and Superin- 
tendent for the James Rees & Sons Co., boat and engine 
builders, Pittsburg, Pa., died Dec. 7. 


Mr. C. L. Mayne, Division Superintendent of the Fitch- 
burg R. R., has been appointed Assistant General Su- 
perintendent, with offices at Fitchburg, Mass. 


Mr. Charles Stewart Smith has been appointed a member 
of the Rapid Transit Commission of New York city, to 
fill the vacancy left by the death of Mr. Wm. Steinway. 


Mr. Herman Webber, an engineer in the employ of 
Denver Tramway Co., Denver, Colo., has been appointed 
to a position with the Mexico, Cuernavaca & Pacific Ry. 


Mr. W. S. Rudge has been appointed by the Board of 
Water-Works Trustees of Youngstown, O., as Inspector 
of Water Waste, to examine hydrants, house fixtures, etc. 


Mr. A. J. McCabe, Division Superintendent of the Great 
Northern Ry., has been appointed Superintendent of the 
Butte, Anaconda & Pacific Ry., with offices at Butte, 
Mont. 


Mr. R. Oshima, M. E., Chief Mining Engineer of the 
Hokkaido Colliery & Railway Co., Sapporo, Japan, is 
visiting the United States to inspect railways and mining 
plants. 


Mr. Edward H. Hickey, until recently chief draftsman 
of the Union Bridge Works, Athens, Pa., died Dec. 7. 
He had been connected with the Athens works for about 
25 years. 


Mr. Wm. W. Taylor, who died at Kennett Square, Pa., 
Nov. 27, was one of the contractors on the old Western 
Maryland R. R., and also built the water-works of West- 
minster, Va. 


Prof. A. D. F. Hamlin, of Columbia College, New York 
city, delivered a lecture on ‘‘The Architecture of Lon- 
don,’’ at a meeting of the Brooklyn Institute, Brooklyn, 
N, Y., Dec. 10; 


Mr. Kingsley L. Martin, Jun. Am. Soc. C. E., formerly 
an assistant engineer on the Brooklyn Bridge, has been 
put in charge of the construction of the caissons for the 
new East River bridge. 


Mr. Charles O. Shields, M. Am. Inst. M. E., mining 
engineer, of Denver, Colo., died recently in Bolivia, South 
America, where he was engaged on work for the American 
Development Co., of New York city. 


Mr. Andros B. Stone, who died in New York city Dec. 
15, was President of the A. B. Stone Construction Co., 
and a director in the Henning Rapid Transit Co. and 
the New York & Jersey City Ry. Co. 

Mr. John D. Parsons has been elected Vice-President 
and General Manager of the Union Traction Co., at Phil- 
adelphia, Pa. He now holds a similar position with the 
West Side Street Ry. Co., of Chicago. 


Mr, Arthur Pew, M. Am. Soc. C, E., M. Inst. C. E., 


has just returned from Tumaco, Colombia, South Amer- 


a 


ica, where he has been for the past year as Gefieral 
Manager of the Playa de Oro Mining Co., of Ecuador. 


Mr. Oliver Eldredge McClellan, formerly Superintendent 
of the Middle Division of the Pennsylvania R. R., with 
headquarters at Harrisburg, died at Germantown, Pa., 
Dec. 9. He retired from railway service some years ago. 


Mr. J. W. Ledoux, M. Am. Soc. C. E., of Philadelphia, 
Pa., has returned from Mexico, where he was sent by 
several Philadelphia capitalists to report upon a river 
improvement concession, water-works and other projects. 


Mr. F. S. Gannon, General Superintendent of the Bal- 
timore & Ohio R. R., and General Manager of the Staten 
island Rapid Transit R. R., has been appointed Third 
Vice-President and General Manager of the Southern Ry. 


Mr. John F. O’Rourke, M. Am. Soc. C. E., is Chief 
Engineer for the Pneumatic Mail & Transportation Co., 
which has a contract for laying a pipe line across the 
Brooklyn Bridge, connecting the central post offices of New 
York and Brooklyn. 


Mr. R. G. Mathews, formerly General Superintendent of 
the Buffalo, Rochester & Pittsburg Ry., has accepted the 
position of General Sales Manager for the block and 
train-order signal equipment of the Mozier Safety Signal 
Co., of Cleveland, O. 


Mr. Michael Rickard, a member of the New York State 
Board of Railroad Commissioners, died of heart disease 
at Albany, N. Y., Dec. 12. He was about 65 years of 
age. Previous to his appointment he was an engineman 
on the New York Central R. R. 


Mr. John T. Bishop, contractor, of Baltimore, Md., died 
Dec. 6, at the age of 83. He was born at Columbia, N. H., 
and went to Maryland when 21 years of age. He was 
contractor for several tunnels on the Baltimore & Ohio R. 
R., and afterwards erected a number of public buildings 
in Baltimore, 

Messrs. George M. Hawes and FE. I. Marvel have opened 
an office as civil and mechanical engineers, at 81 Bed- 
ford St., Fall River, Mass. Mr. Hawes has been employed 
on the Boston Subway, and Mr. Marvel has been employed 
by the Metropolitan Sewerage Commission, and as assist- 
ant civil engineer of Somerville, Mass. 


Mr. Andrew J. Gavett, engineer of the sewerage system 


jot Plainfield, N.J., has completed his work for the Sewer 
/ Commissioners, and will open an office in the Codington 


Building, 152 Park Ave., Plainfield, N. J., for practice as 


_ a civil engineer. A description of the sewerage and sewage 


disposal system of that city, written by Mr. Gavett, ap- 
peared in our issue of Sept. 10, 1896. 


Mr. W. E. Howley, of the contracting firm of W. E. 
Howley & Co., Pittsburg, Pa., was seriously injured at 
the work of grading Marshall Ave., Allegheny, Pa., Dec. 
11. The construction cars are hauled up a trestle by a 
cable, and on the trestle there is a curve. While a train 
was being hauled up the cable came off the guide pulleys, 
striking Mr. Howley and throwing him against some cars 
standing on a side track. 


Mr. Kennedy Park has accepted a position with the 
Aultman & Taylor Machinery Co., of Mansfield, O., to 
take charge of the erecting department for Cahall verti- 
eal and Cahall-Babcock & Wilcox boilers in New Eng- 
land. He was for ten years in the erecting department 
of the Babcock & Wilcox Co., of New York, and for the 
past five years has been superintendent of the New Eng- 
land erecting department for that company. 


Mr. L. T. Brown, formerly Superintendent of the Upper 
Union Mills, of the Carnegie Steel Co., Pittsburg, Pa., 
has been appointed General Superintendent of both Upper 
anl Lower Union Mills. Mr. Joseph Schwab, who was 
superintendent of the blooming mill at the Homestead 
Steel Works, has been appointed to succeed Mr. Brown 
at the Upper Union Mills, and Mr. J. G. Hunter has been 
appointed Superintendent of the Lower Union Mills to 
succeed Mr. Joseph Wrigley, resigned. 


Mr. Henry Jacobs, formerly Master Mason of the Phil- 
adelphia & Reading R. R., died at West Manayunk, Pa., 
Dee. 9. He was born in 1817, and after learning the 
trade of stone mason, he entered the employ of the P. & 
R. R. R. He was Master Mason of the upper section un- 
til 1856, when, after the death of Mr. Christian Swartz, 
he was given charge of the entire line. He built the 
Peacock bridge, above Reading, and the Schuylkill Haven 
bridge, and helped to construct the Flat Rock tunnel. 
He invented a brace derrick or crane, which soon be- 
came extensively used. He also built the stonework of 
the Flat Rock and Conshohocken dams for the Schuylkill 
Navigation Co. 


Mr. Alfred Nobel, the manufacturer of explosives, and 
the first to attempt the practical use of nitro-glycerine, 
died at San Remo, Italy, Dec. 9. His first experiments 
began in 1863, but they were only partly successful until 
he employed the plan first used by Gen. Pictet in 1854 
for developing the force of gunpowder in the most rapid 
manner, by means of an initiative detonation. The li- 
quid nature of the substance constituted the serious ob- 
stacle to its safe transport and it was not until Nobel 
had hit upon the expedient of mixing it with absorbent 
material that the future of nitro-glycerine as a blasting 
agent was assured. He first used charcoal as an ab- 
sorbent, but finally selected the siliceous earth known as 
“‘kieselguhr.”’ 


Mr. J. R. Kendrick, Third’ Vice-President of the New 
York, New Haven & Hartford R. R., died suddenly at 
Boston, on Dec, 11, He was born at Lebanon, N, H., 


in June, 1852. He began railway work in the office of the 
Superintendent of the Sullivan R. R., at Charlestown, N. 
H., and shortly after this he went to the Vermont 
Central R. R. as Paymaster. In 1854 he accepted 
a position on the Concord Railroad, at Concord, N. Hi, 
and was successively Paymaster, General Ticket Agent, 
Chief Clerk or Auditor, Master of Transportation, General 
Freight Agent and Assistant Superintendent—up to June, 
1865. Then his services were secured by the Boston & Low- 
ell R. R. as General Freight Agent and Freight Agent at 
Boston. In June, 1866, he returned to Concord, N. H., as 
General Superintendent of the Concord R. R. In 1870 he 
went south to take charge of the reconstruction of the line 
between Mobile and New Orleans. After finishing that he 
returned north, and in 1871 was made Superintendent of 
the Old Colony R. R. One of the shrewdest of its opera- 
tions was securing a controlling interest in the steamers 
between Fall River, Newport and New York, and placing 
the management of the same within the control of its own 
board. In 1898, when the Old Colony R. R. and the 
New York & New Haven R. R. were consolidated, Mr. 
Kendrick was made Vice-President of the consolidated 
lines, having charge of the Boston end of the line, includ- 
ing the boat service. 

Mr. David Leonard Barnes, Mechanical Editor 
“Railroad Gazette,’’ died in New York city, 
after an illness of many months. He was born at Smith- 
field, near Providence, R. I., Aug. 23, 1858, and was a 
student at Brown University, from which in later years 
he received the degree of Master of Arts, and at the 
Massachussets Institute of Technology. From 1879 to 1882 
he was engaged in the machine shops and drawing rooms of 
the Hinckley Locomotive Works at Boston and the Rhode 
Island Locomotive Works at Providence, and his advance. 
ment was so rapid that in 1882 he became Chief Drafts- 
man at the latter works. He remained at these works as 
Chief Draftsman and Mechanical Engineer until 1887, 
with the exception of a short time when he held the same 
position at the New York Locomotive Works, at Rome, 
N. Y. During this time he also carried on more or less 
work as a consulting engineer, and in 1887 he resigned his 
position to give his entire time to this work. In December, 
1888, he became connected with the editorial staff of the 
“Railroad Gazette,’’ having special charge of the depart- 
ment of mechanical engineering. He carried on at the same 
time his private consulting practice with offices in New 
York and Chicago, and devoted his attention especially to 
the subject of railway rolling stock. Among the important 
works with which he was connected was Chicago’s first 
elevated railway, the ‘‘Alley’’ road, of which he was con- 
sulting engineer. When an agreement was formulated a 
year or more ago, between the Westinghouse Blectric 
Co. and the Baldwin Locomotive Works, for the construc- 
tion of large locomotives for electric railway service, Mr. 
Barnes was selected by the two companies as consulting 
engineer for the work. His most important labors, how- 
ever, were in the field of technical literature. It is safe to 
say that no one during the past half-dozen years has made 
such valuable contributions to technical literature upon 
the subjects of railway rolling stock and locomotive en- 
gineering as has Mr. Barnes. He was too busy a man to find 
time for the writing of treatises and text-books, although 
he edited and was joint author of a treatise on compound 
locomotives, but as a contributor to the transactions of the 
numerous engineering societies of which he was a member, 
his pen was a most prolific one, and his papers of this class 
as well as his editorial articles in the ‘“‘Gazette’’ were of 
uniformly high character. We can take space to mention 
but one of his writings, a paper contributed to the Civil 
Engineering Section of the International Engineering 
Congress of 1893, on ‘‘The Distinctive Features and Ad- 
vantages of American Locomotive Practice,’’ and this we 
allude to merely as an example of one of his best pieces 
of work. His services on the committees of the Master Me- 
chanics’ and Master Car Builders’ Association deserve 
also the highest commendation, The list of technical 
societies of which Mr. Barnes was a prominent member, 
includes, besides the two just, named, the Western Society 
of Engineers and Western Railway Club, the American 
Society of Mechanical Engineers, the American Society of 
Civil Engineers, and the Institution of Civil Engineers of 
Great Britain. He was also a member of the Union League 
Club of Chicago, the Manufacturers’ Club of Philadel- 


phia, and the Engineer’s Club of New York. 
— 


ENGINEERING SOCIETIES. 


COMING TECHNICAL MEETINGS. 


TACOMA SOCIETY OF CIVIL ENGINEERS AND 
ARCHITECTS. 
Dec. 18. Secy., 201 Washington Pldg., Tacoma, Wash. 
CHICAGO ELECTRICAL ASSOCIATION, 
Dec. te “Decorative Lighting,’ by E. J. Jenness. 
See J. R. Cravath, 810 Old Colony Bldg. 
ENGINEERS’ CLUB OF COLUMBUS. 
Dec. 19. Secy., M. S. Hopkins, 144% N. High St., 
lumbus, O. 
ENGINEERS’ CLUB OF PHILADELPHIA. 
Dec. 19. Secy., L. F. Rondinella, 1122 Girard St. 
ENGINEERS’ CLUB OF MINNEAPOLIS, 
Dec. 21. Secy., Elbert Nexsen. 1620 S, E. 4th St., Min- 
neapolis, Minn. 
WISCONSIN POLYTECHNIC SOCIETY, 
Dec 22. Secy., W. K. Means, Loan and Trust Bldg., 
Milwaukee, Wis. 
Pea eg ASSOCIATION OF THE SOUTH. 
24. Secy., L. P. Brown, Nashville, Teun. 
INDIANAPOLIS ENGINEERING CLUB. 
26. Secy., C. C. Brown, Indianapolis, Ind. 
CANADIAN SOCIRTY OF CIVIL ENGINEERS. 
Dec. 31. Annual meeting, Jan. 12, in Montreal, 
C. H. McLeod, Montreal, Can, 
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TECHNICAL SOCIETY OF THB PACIFIC COAST. 


Jan. 1. Secy., O Von Geldern, 819 Market St, San 
trancisco, Cal. 
CIVIL ENGINEERS’ SOCIETY OF ST. PAUL. 
Jan. 4. Secy., C. L. Annan, City Engineer’s Office. 
ENGINEERS SOCIE! Y OF WESTERN NEW YORK. 
Jan. 4. Secy., Carleton Greene, Library Bldg., Buffalo. 
COLUMBIAN BNGINEERING SOCIETY, 
Jan. 5. Secy., F. W. Hart, 16th and H Sts., N. W., 
Washing, W. C. 
WES: ERN SOCIETY OF ENGINEERS. 
Jan. 6. Secy., N. L. Litton, Monadnock Block, Chieago. 
ENGINEERS’ CLUB Or St. LOUIS. ; 
Jan. G. Secy., Wm. H. Bryan, Turner Bldg. 
AMERICAN SOCIETY OF CL1VibL ENGINEERS. 
Jan. G. Annual meeting, Jan. 20, 21, in New York 
city. Secy., C. W. Hunt, 127 BE. 23d St., New York. 
BROOKLYN ENGINEERS’ OLUB. 7 
Jan. 7. Secy., A. J. Provost, Jr., 149 Pierrepont St., 
Brooklyn, N. Y. 
CENTRAL RALLWAY CLUB. 
Jan, 8 Secy., H. D. Vought, Buffalo ‘‘Courier,’’ Buf- 
falo. N. Y. 
MONTANA SOCIETY OF ENGINEERS, 
Jan. 9. Secy., Forrest J. Smith, Denver Block, Helena. 
ENGINEERS’ CLUB OF KANSAS CITY. 
Jan. dos eReey.s 1A ane Baird Bldg. 
RAILWAY SIGNALING 5 
Jan. 12. Secy., Geo. M. Basford, The Rookery Bldg., 
Chicago. 
CIVIL ENGINEERS’ CLUB OF CLEVELAND. 


Jan, 12. ‘Some Problems in Street Railroading,” by 
CG. H. Short. Secy., F. A. Colburn, Case Library 
Bldg 


DENVWR SOCIETY OF CIVIL ENGINEERS. 

Jan. 12. Secy., Walter Pearl, 36 Jacobson Bldg. 
NORTHWEST RAILWAY CLUB. : 

Jan. 12. Secy., T. A. Foque, Soo Line, Minneapolis. 
NEW ENGLAND RAILROAD CLUB. by 

Jan. 13. Secy., Edwd. L. Jones, P. O. box 1158, Boston. 
ENGINEERS’ AND ARCHITECTS’ CLUB OF LOUIS- 

VILLE. 

Jan. 14. Secy., James K. Zollinger, Norton Bldg. 
ENGINEERS’ SOC. OF WESTERN PENNSYLVANIA. 

Jan. 19. Secy., Daniel Carhart, 410 Penn Ave., Pitts- 


burg. 
WEST RN RAILWAY CLUB. 
Jan. 19. Secy., W. D. Crossman, The Rookery, Chicago. 
ENGINEERS’ AND ARCHITECTS’ ASSOCIATION OF 
SOUTHERN CALIFORNIA. 
Jan. 20. Secy., F. Van Vleck, Los Angeles, Cal. 
ASSOCIATION OF ENGINEBRS OF VIRGINIA. 
Jan. 20. Secy., J. A. Pilcher, Roanoke, Va. 
aD) 


BOSON SOCIBTY OF CIVIL GRU 
Jan. 20. Secy., S. HE. Tinkham, ity Hall. 
AMERICAN INSTITUTE OF ELECTRICAL ENGI- 
NEERS. 
Jan. 20. Secy., R. W. Pope, 26 Cortlandt St., New 
York citw. 


WESTERN FOUNDRYMEN’S ASSOCIATION. ; 
Jan. 20. Secy., A. Sorge, Marquette Bldg., Chicago. E 
SOUTHERN AND SOUTHWESTERN RAILWAY CLUB, 
Jan. 21. Kimball House, Atlanta, Ga. Secy., F. A. 
Charpiot, Macon, Ga. 
ENGINEERS’ CLUB OF CINCINNATI. 
Jan. 21. Secy., J. F. Wilson, P. O. box 333. 
NEW YORK RAILROAJ) CLUB. 
Jan. 21. Secy., W. W. Wheatly, 168 Montague St., 
Brooklyn. 
NATIONAL ASSOCIATION OF MANUFACTURERS. 
Jan. 26, 27, 28. Annual meeting in Philadelphia. Secy., 
E. P. Wilson, Cincinnati, O. 
AMERICAN INSTITUTE OF MINING ENGINEERS. 
Feb, 16. Annual meeting at Chicago, Ill. Secy., R. W 
Raymond, 13 Burling Slip, New York city. 
NORTHWESTERN TRACK AND BRIDGE ASSOC. 
Mar. 12. Secy., D. W. Meeker, St. Paul, Minn. 


CIVIL ENGINEERS’ CLUB OF CLEVELAND.—At the 
meeting of Dec. 8, Mr. Jos. W. Willard read a paper on 
“Bxplosives.”’ He gave a brief history of explosives, 
their adaptation to the arts and to engineering and the 
possible future use in warfare of the so-called high explo- 
sives. 

WESTERN FOUNDRYMEN’S ASSOCIATION. — The 
regular monthly meeting of the association was held at 
the Great Northern Hotel, Dec. 16, and the reports of the 
committees on “Apprenticeship” and “‘Cores’’- were dis- 
cussed at some length. There was also discussion on a 
number of topical questions relating to foundry practice. 

CIVIL ENGINEERS’ SOCIETY OF ST. PAUL.—At the 
regular meeting held Dec. 7, Messrs. Wm. Danforth and 
Cc. A. Forbes asked the co-operation of the society with 
the Minnesota Association of Surveyors and Engineers, 
the Minneapolis Engineers’ Club and the Engineering De- 
partment of the State University, in the endeavor to se- 
cure legislation in the matter of licensing land surveyors. 
Mr. Max Toltz read a paper on “Paint Tests at the Great 
Northern Railway Laboratory.” The result of the experi- 
ments pointed to graphite paints as best adapted for pres- 
ervation of iron and steel structures. 

Cc. L. Annan, Secy. 


WESTERN RAILWAY CLUB.—The regular monthly 
meeting of the club was held Dec. 15, at the Auditorium 
Hotel, Chicago. The paper presented at the November 
meeting by Mr. J. H. McConnell, entitled ‘‘Some of the 
Uses and Advantages of Compressed Air,’’ was discussed 
and there were also topical discussions on the questions: 
“what Can be Done to Further the Use of Correct M. C. 
B. Standards?” and “What Additional Parts of Cars is it 
Wise and Feasible to Standardize?” The paper presented 
for discussion at the January meeting was by Mr. A. M. 
Waitt, and was entitled ‘“‘Suggestions on Specifications 
for the Construction and Inspection of New Rolling 
Stock.’’ Owing to the continued illness of Mr. W. D. 
Crossman, the Secretary of the Club, Mr. G. M. Basford, 
has been appointed Acting Secretary. 


NEW JERSEY SANITARY ASSOCIATION. — The 
twenty-second annual meeting of the association was 
held at Lakewood, N. J., Dec. 11 and 12. We give below 
a report of those portions of the proceedings most interest: 
ing to engineers. ; 

The fallacy of the idea so often advanced that the 
spread of diphtheria is caused by sewerage systems, de- 
fective or otherwise, was brought out by Dr. Samuel H. 


Durgin, Health Officer of Boston, in a paper entitled, 
“Influence of Schools on the Spread of Diphtheria.’”’ The 
Boston Health Board has investigated all cases of diph- 
theria whieh have occurred in that city since 1878. Nega- 
tive results have followed attempts to connect diph- 
theria with filth. The influence of public schools on the 
spread of the disease is marked. 

An interesting address was made by Col. Geo. E. War- 
ing, Jr., on ‘“‘The Influence of Clean Streets on Health,” 
in which some of the benefits resulting from the change 
from dirty to clean streets in New York city were de- 
scribed. The change has been greatest in the crowded 
districts of the city, where the streets had been shame- 
fully neglected. More than half of these streets were 
well asphalted, but that fact was not evident to the 
eye, except when rain washed off the heavy coating of 
mud, These streets are now largely used by children at 
play, and during the summer evenings almost their whole 
space is taken up with children and grown people seek- 
ing fresh air. 

Owing to the inability of Mr. J. C. Smock, State Geolo- 
gist of New Jersey, to be present, the paper. on the pro- 
gramme, entitled, ‘Improvement of the Newark Meadows,’’ 
was presented by Mr. C. C. Vermuele, Engineer of the 
Geological Survey. These meadows extend along the 
Hackensack River from Newark Bay some distance to the 
north, comprising an area of 27,000 acres. They are 
made up of 7 to 15 ft. of peat and blue Clay, beneath 
which is a hard bottom of red sandstone and drift. This 
low, marshy land is thought to be productive of malaria 
and is known to produce mosquitoes. Similar land has 
been reclaimed in other parts of the state, 15,000 acres in 
Salem Co. and 6,000 in Warren Co. 

East of the Orange Mountains and adjacent to or not 
far from these meadows is a population of some 900,060 
people, and 12 railways cross the meadows, carrying 
large numbers of commuters. All these people, the paper 
urged, would be benefited by the improvement of the 
meadows. Filling in would be too expensive as a means 
of reclamation, the estimated cost of filling 6 ft. being 
$2,500 an acre. Drainage by ditches and pumping was 
recommended. The land reclaimed could be used for 
grazing purposes and market gardens, and might sub- 
sequently be built upon. 

It is a fact not generally known that the Hackensack 
River affords a fine waterway for 18 miles from its 
mouth, besides having a number of navigable branches. 
With a little dredging, the main channel could be given 
a depth of 15 ft. In connection with meadow improve- 
ment, manufacturing establishments might be placed on 
the banks. Water frontage will soon be needed in this 
section. In fact, Jersey City already suffers from lack 
of it. Embankments 300 to 400 ft. wide and 4 ft. above 
mean high tide were suggested, under the ownership of 
the several municipalities, to be leased to private parties. 

The meadow improvement should be carried out as a 
public undertaking, and as a whole, and not by sections, 
in order that the interest of none be neglected. If left 
to private enterprise, all but the most favorable portions 
of the work would be carried out, leaving untouched some 
sections most in need of improvement, especially from a 
sanitary standpoint. 

The objection to simple drainage, without pumping, is 
that the meadow lands shrink with drainage, a condition 
to which pumping can be easily accommodated. Meadow 
land drained 27 years ago is 3 ft. lower now than it was 
then. 

It was suggested that the work be done by a drainage 
commission, ana that the reclaimed land be sold in 
small plots at auction. The estimated interest charges 
and operating expenses attendant on the improvement 
was put at $6 to $7 per acre. 


The remaining paper to be noticed was on ‘‘River Pol- 
lution,’? by Dr. E. J. Marsh, of Paterson. Dr. Marsh is 
chairman of the commission appointed last spring to in- 
vestigate the pollution of the Passaic River, and a large 
part of his paper was devoted to the Passaic River prob- 
lem. The stream is divided into two parts, so far as 
pollution is concerned. The portion above Little Falls, 
which place is not far from Paterson, is little contaminated 
as yet, but at some points the population is increasing 
so that it needs to be watched to prevent the upper por- 
tion from gradually approaching the lower in character. 
Below Little Falls the river receives so large an amount 
of sewage as to render it a nuisance. Above Little Falls 
an effort should be made to keep the river pure enough 
so the water may be used for domestic purposes. Below 
this point the effort should be to prevent pollution 
giving offence to the eye and ‘nose. This means that all 


sewage must be either excluded from the river, or puri- 


fied before going into it, the preferable method at any 
point depending upon local conditions. As a general 
proposition, Dr. Marsh considered disposal into tide water 
the best means of disposal, where feasible. The idea that 
sewage has a manurial value is exploded, he said. River 
pollution problems should be delegated by the state to 
either an existing or a new commission, and not left to 
the separate municipalities. Rivers like the. Passaic 
should, perhaps, have special guardians, but all streams 
should be protected from pollution by some centralized 
power, backed by proper legislation. 


The committee on the protection of public water sup- 


> plies, consisting of Messrs. J. L. Leal, M..D., Health Of- 


ficer of Paterson; James Owen, M. Am. Soc. C. E., of 
Montclair, and Henry Mitchell, Secretary of the New Jer- 
sey State Board of Health, reported a resolution recom- 


mending that the necessary powers to prevent streanr 
pollution be conferred on the State Board of Health, 
and on local boards. 


The principal officers elected for the ensuing year were: 
Mr. James Owen, M. Am. Soc. C. E., President; Mr. John 
C. Smock, First Vice-President; Mr. W. G. Hoopes, At- 
lantic City, Corresponding Secretary; and Mr. Geo. P. 


Oleutt, Treasurer. 
———————“~e—__—_ 


CONSTRUCTION NEWS. 


CONDENSED LIST OF CONTRACTS PENDING 
WITH DATE OF OPENING BIDS. 
Bids to be See Eng. 


upened, Work. Place. - News. 
Dec. 17.Sewers, paving, etc., New York, N. Y....Dec. 10 
Dec. 17. Water bonds (»48,UUU), Asbury Park, N. J..Dec. 
Dec. 17.Dredging, New London, Conn........... -Nov. 19 
Advertised, Kng: News, Noy. 19 to Dec, 10. 
Dec. 16.U. S. building work, Pueblo, Colo........Nov. 26 
Dec. 18.U. S. building work, Allegheny, Pa......Nov. 26 
Advertised, hing. News, Nov. 26 and Dec. 3. 
Dec. 18.Tower and tank, at Port Royal, S. C....Nov. 26 
Dec. 18. Water pipe, Cleveland, Ohio.............NOv. 2u 
Dec. 18.Light plant, Frankfort, Ind..............Noy. 19 
Aavertised, Eng. News, Nov. 19 to Dec. 3. 
Dec. 18.Electric lighting, Pittston, Pa....... aS DOG aes 
Dec. 18.State armory work, Brooklyn, N. Y......ee. 1u 
Dec. 18.Water bonds ($400,000), New Bedford... .Dec. LG 
Dec, 19. Water pipe (16% tons), Providence, R. I...Dec. 17 
Dec. 19.Gas lignung plant, Schenectady, N. Y....Dec. 17 
Advertised, Engineering News, Dec. 17. 
Dec. 19.Hire of dredging piant, Mopiie, Ala....,.Nov. lv 
Advertised, ung. News, Noy. 19 to Dec. 10. 
Dec. 19. Lighting fixtures, Auburn, Cal.........- Nov. 12 
Dec. 2U.Metal work (18 -beacons),New Orleans, La.Noy. 26 
Dec. 21.Sewer construction, Waukesha, Wis.....-Noy. 26 


Dec. 21. Bridge, near Manzanola, Colo..... SEN Owe eS: 
Advertised, Kngineering News, Noy. 26. 
Dec. 21.Dredging, Grand Kapids, Mich......- yee DEC. DS 


Dec. Z1.Concrete wall, ‘’ompxkinsville (S. I.), N.Y. -Dec. 10 
Advertised, Engineering News, Dec. 1. 


Dec. 21.Cement, Providence, R. L.... a bie alle pioneers ees 7 
Dec, 21. ire pumps, Chicago, Ill..........-- wade DORs Le 
Dec. 21.Sidewalks, Omaha, Neb.......-. i. See CoE 
Dec. 21.Pipe sewer, Rochester, N. Y. ...----- es DOCS OLE: 
Dec, ¥1.City supplies, Philadelphia, Pa.........-.-Dec. ite 
Dec. 21.Removal of telegraph system, Baltimore. .Dec. 17 
Dec. 21.Fire equipment, Pniladelphia, Pa....... -Dec. 17 
Dec, 21.Iron fence, mold, etc., New York, N. Y...Dec. 17 
Dec. 21. Bridges (4), Duluth, Minn. ........ Ss aaeDec Lt 


Dec. 21.Streec cleaning, indianapolis, Ind........ .Dee. 17, 
Dec, 21.Brick and pipe sewers, Jersey City, N.J...Dec. ny 
Dec, 21.Wagon road (2d miles), Duluth, Minn...Dec. 17. 
Dec. 22.Paving and grading, Pittsburg, Pa. .... +. Dee. 17. 
Dec, 22.Pedesial, Philadelpnia, Pa. ............--Dee. aly 
Dec. 22.County bridges, Urbana, Ill. ........---- Dec. 17, 
Dec. 22.Excavating U. S. buiiding, Philadelphia, Pa.Dec. Dis 
Dec. 22.Heating and ventilating, Boston, Mass. ..- -Dec. 17. 
Dec. 22. Asphalt paving, Butlalo, N. Y. .....++++-- -Dec. 17. 
Dec. 22.Boulevard, Port Richmond, N. Y........Dec. 10. 
Dec. 22.Street railway, Haiiulton, Ohio........-- ben 3&. 
Dec. 22.Jetty at Coquille River, Ore...........--.NOv. 20, 
Advertised, Eng. News, Noy. 26 to Dec. 10. 
Dec. 22.Heating, etc., Port Townsend, Wash......Nov. 19, 
Dec. 23.Dredging in Connecticut .....+.-+.+.+--- -Noy. 26. 
Advertised, Eng. News, Noy. 26 to Dec, 17. 
Dec. 23.Electric light franchise, Millville, N. J....Dec. 3. 
Advertisea, Eng. News, Vec 3 and 10. 
Dec. 23.Macadam paving, etc., West Hoboken, N. J.Dec. 10, 
Dec. 23. Highway bonds ($0U,Uuv), Pascoag, R. 1. .Dee. 10. 
Dec. 23.City bonds, Hoboken, N. J..... Sais ie Reese ERD each 6 
Dec. 23.City supplies, Philadelphia, Pa, ........- . Dec. 17 
Dec. 23.Gas main, etc., Plattsburg Barracks, N. Y.Dec. 17 
Dec. 24.Sewer work, Brooklyn, N. Y. «.-eeeeees .Dec. 17 
Dec. 24.Gas lighting, New York, N. Y.............Dec. 17 
Dec, 24.Boilers (3), Brooklyn, N. Y.....-.....-.-Dee. Le 
Dec. 24.Electric lighting, Portland, Ore..........Dec. 3 
Advertised, Eng. News, Dec. 3 and 10. 
Dec. 24. Water bonds ($200,000), Cleveland, O....Dec. 3 
Dec. 26.Blectric lighting, Cleveland, Ohio........Dec. 3 
Dec. 26. Officers’ qurs, Governor’s Island, N.Y.H..Dec.. 3 
Dec. 26.Hlectric light plant, Newark, O......... -Dec. 10 
Dec. 26.Electric light fixtures, etc., Chicago, Ill. .Dec. 1U 
Dec. 28.Batteries, Key West, Fla.............-.-Dee. lu 
Advertised, Eng. News, Dec. 10 to 24. 
Dec. 28.School bonds, St. John, N. B............Dec. 10 
Dec. 28.Brush and stone jetty, Wilmington, Del. .Dec. 3 
Advertised, Eng. News, Dec. 3 to 24. 
Dec. 28.Street railway tranchise, Los Angeles, Cal.Dec. 3 
Dec. 28.Grading, curbing, etc., New York, N. Y...Dec. 17. 
Dec. 28.Gas, heating, etc., Providence, R. I.......Dec. 17 
Dec. 28.Plumbing () bidgs), New York, N. Y. ...-Dec. 17 
Dec, 28.Electric wiring, Providence, R. I. ........Dec. 17 
Dec. 28.Air compressors, Asbury Park, N. J...... .Dec. 17 
Advertised, Eng. News, Dec. 17 and 24. 
Dec. 29.Sewer pipe, etc., San Francisco, Cal. .....Dec. 17. 
Dec. 29.Bonds ($25,0UU), Rockaway, N. J.........Dee. 7, 
Advertised, Eng. News, Dec. 17 and 24. 
Dec. 30.Electric plant (820 are lights), Montreal...Dec. 17 
Dec, 30.Steel rails (15U,UUU tons), Sydney, N.S.W..Aug. 6 
Advtsd, Eng. News, Sept. 3, Oct, 1, Nov. 5. 
Dec. 30.Hire of dredge, etc., New Orleans, La....Dec. 10 
Dec. 30. Vessels and tenders (5), Washington, D.C..Dec. 10: 
Dec. 31. Water and light bonds, Okolona, Miss....Nov. 26 
Dec, 31.Electric lighting, Saginaw, Mich...........Dec. 17 
Jan. 1.Brick paving (6,600 sq. yds.), Athens, Pa. .Dec. & 
Advertised, Eng. News, Dec. 3 and 10. 
Jan. 4.Water-works, Abbeville, Ga..............Dec. 10: 
Advertised, Eng. News, Dec. 10 and 17. 
Jan. 4.Water-works, Scottville, Mich.... -Dec. 17 
Jan. 4.Church building, Harrisburg, Pa. Se eCcLe. 
Jan. 4.Lighthouse work, Cleveland, O..... -Dec. 17 
Jan. 5.Monument, Chickamauga, Ga.............Dec. 17 
Jan. 5.Dredging in Peekskill Harbor, N. Y......Dec. 17 
Advertised, Eng. News, Dec. 17 to 31. 
Jan. 5.Laying water main, Western Springs, Ill...Dec. 17 
Jan. 5.Pipe sewers, etc., Wesiern Springs, Ill...Dec. 17 
Jan. 5.U. S. building work, Omaha, Neb........ Dec. 10 
Advertised, Eng. News, Dec. 10 and 17. 
Jan. 5.Steel or iron bridge (450 ft.), Elkton, Va..Dec. 10 
Jan. 5.Bridges (2), Atchison, Kan............- ine DeCG: oS 
Jan. 5.Terra cotta for bridges, Milwaukee, Wis..Dec. 3 
Advertised, Eng. News, Dec. 3 and 10. 

Jan. 6.Electric wiring, etc., Massillon, O........Dec. 10 
Jan. 6.Postoffice building, Lynn, Mass..........Dec. 10 
Advertised, Eng. News, Dec. 10 and 17. 

Jan. 7.Steel bridges (7), Golconda, Ill. ..........Dec. 17 

Advertised, Engineering News, Dec. 17. 
Jan. 8.Wooden bridge (220 ft), Tillamook, Ore....Oct. 8 
Jan. 11.Iron bridge (280 ft), Albany, Ga..........Nov. 26 
Jan. 11.Water-works, Momence, Ill.,........... -Dec. 10 
Advertised, Eng. News, Dec. 10 to 24. 
Jan. 11.Asphalt paving, Toledo, O. .............-Dec, 17 
Jan. 11.Pipe sewers, Springfield, O. ..............Dec. 17 
Jan. 11.Grading,. curbing, etc., Springfield, O.....Dec. 17 
Jan, 11.Breakwater at Marquette, Mich.........-Dec. 17 
Advertised, Eng. News, Dec, 17 to Jan, 7, 
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Jan. 12.Dredging, Wilmington, Del. ...... nas CCL 

Advertised, Eng. News, Dec. 17 to Jan. 7. 5 
Jan. 12.County court house, Lewistown, Ill.... ..Dec. 17 
jane 1+ receive weortiand, Me@..o css cs sc ccceces Dec. 17 


Advertised, Eng. News, Dec. 17 to Jan. 7. 


Jan. 14.Water bonds ($1,695,000), Duluth, Minn. .Dec. 17 
Jan. 14.College building, Iowa City, Ia.......... . Nov. 19 
Jan. 14.County roads, Eureka, Cal...........-. -.-Dec. 3 
Jan. 14.Steel lining for jail, Roseberg, Ore......Dec. 3 
Jan. 14. Repairing wood bridge, Roseberg, Ore....Dec. 3 
Jan. 15.Steel or wood bridge, Silver City, Idaho....Dec. 3 
Jan. 20.Stone road, Woodbury, N. J. ...... A . Dec. 17 
Advertised, Engineering News, Dec. 17. 
Jan. 25.County court house, Decatur, Ga..... - 


Feb. 16.Pumping engines, St. Louis, Mo. ..... 


u - Dec. 17 
Mar, 31.R’y terminal plans, Christiana, Norway...Dec. 17 


RAILWAYS. 
East of Chicago, 


BRIDGTON & SACO RIVER.—This company has com- 

pleted a preliminary survey of the extension from Bridg- 

~ ton to Harrison, Me., and later from Harrison to Nor- 

way. Pres., W. F. Perry, Bridgton, Me. A party of 

’ sane Wea has been over the same route for an electric 
road. 


CHICAGO, BLUFFTON & CINCINNATI.—It is stated 
that the proposed route for this railway is from Union 
City, Ind., to a point on the Baltimore & Ohio, near Mil- 
ford Junction, traversing DT!ackford, Wells, Jay, Ran- 
dolph, Huntington, Whitley, and Kosciusko counties. It 
is practically the same line as the old Cincinnati, Union 
City & Chicago. Hugh Dougherty and A. L. Sharpe, 
Bluffton, Ind., and Judge N. W. Bliss and F. W. Short, 
of Chicago, are’said to be interested. 

CHESTER COUNTY CENTRAL.—This company has 
been incorporated to operate a railway between Philadel- 
phia and West Chester, Pa., with branches, in all 23 miles 
long. The capital stock of the company is $600,000, com- 
mencing with $60,000; incorporators: Pres., Wm. S. Kirk, 
West Chester, Pa.; John S. Dove. Jr.;,Archibald R. Den- 
ney, Fred W. Rush, Joseph B. Willitts, George H. Fetter, 
Philadelphia. 

DAYTON NORTHERN.—This railway, the incorpora- 
tion of which was noted in our issue of last week, is 
projected to extend from Franklin to Lima, O., a dis- 
tance of 125 to 150 miles; incorporators, James B. Town- 
send, W. B. Richie,C. N. Haskell, Edward R. Thomas, 
W. C. Brown and J. R. Megrue; capital stock, $10,000,000. 

GRAND TRUNK.—It is reported that this company is 
considering the building of a branch from Norway to 
Bridgton, Me. Ch. Engr., Jos. Hobson, Montreal, Que. 

HUDSON RIVER & BERKSHIRE.—It is stated that this 
company proposes to build from the New York state line 
to Springfield, Mass., via Mount Washington, Egremont, 
Great Barrington, Monterey, Otis and Sandisfield, in 
Berkshire county, and Tolland, Granville, Blandford, Rus- 
sell, Southwick. Westfield and West Springfield, in Hamp- 
den county. Ch. Engr., H. F. Keith. 

LAKE SHORE & MICHIGAN SOUTHERN. — The 
Youngstown, O., ‘‘Telegram’”’ says that this company has 
decided to establish a new yard at that place. Ch. Engr., 
E. A. Handy, Cleveland, O. x 

LAKE SUPERIOR & ISHPEMING.—A press dispatch 
from Ishpeming, Mich., says that this company has de- 
cided to begin the extension of its line to the Ishpeming 
mines immediately after the holidays. Over five miles of 
track, including sidings, will be put in. Pres., Wm. G 
Mather, Cleveland, O. 

LEHIGH VALLEY.—It is reported that this company 
will in the spr‘ng construct a branch, beginning at Quak- 
ake, Pa., and running through the valley to East Maha- 
noy Junction; thence to Tamaqua, Pa. Ch. Engr., C. E. 
Webster, South Bethlehem, Pa. 

MASSILLON & WOOSTER.—It is reported that a rail- 
way from Wooster to Massillon, O., a distance of 40 miles, 
will probably be built in the spring. It will tap extensive 
coal fields. W. J. Mullins, Wooster, is said to be inter- 
ested. 

MONONGAHELA CONNECTING.—It is stated that this 
railway, at McKeesport, Pa., is to be extended. It now 
connects with the Pennsylvania and extends through the 
plants of the W. Dewees Wood Co. The extension will 
not be made until next spring. It will be extended by the 
National Tube Works. Horace Crosby, Asst. Gen. Mgr. 
of the tube works, is president of the railway company. 


MONTREAL & OTTAWA.—P. A. Peterson, Ch. Engr., 
Montreal, Que., writes us that this railway is projected 
through Rigaud, St. Eugene, Vankleek Hill, Caledonia 
Springs and Alfred. The line has been graded and track 
laid from Rigaud to Alfred, a distance of 27 miles, during 
1896. The portion from Vandreuil to Rigaud, a distance 
of 17. miles, has been operated for five years. A line is 
projected and under survey from Alfred to Ottawa, a dis- 
tance of about 50 miles. Construction has been done by 
day’s work under supervision of the chief engineer. Pres., 
W. C. Van Horne, Montreal, Que. 

ONTARIO & PACIFIC.—A press dispatch from Corn- 
wall, Ont., says that the town council has decided to sub- 
mit a bylaw to the taxpayers granting $35,000 as a bonus 
to the Ontario & Pacific Ry. for the construction of its 
road from Ottawa to Cornwall to connect with the North- 
ern New York Ry. on the American side, the company to 
build its repair shop in Cornwall and build a freight shed 
and station in the town limits. 


PEMIGEWASSET VALLEY.—The supreme court of 
New Hampshire has granted the petition of this com- 
pany for permission to extend its line from Lincoln to a 
point one mile north of the Flume House. Work on the 
extension has been commenced, and it is the intention 

-to have it completed and in operation in the early spring. 


PENNSYLVANIA.—It is said that this company pro- 
poses to build a line from Mount Carmel to Shenandoah, 
Pa. Ch. Engr., W. H. Brown, Philadelphia, Pa. 

PHILADELPHIA, BUSTLETON & TRENTON.—Jos. 
Crawford, Ch. Engr., Broad St. Station, Philadelphia, 
writes us that this line will extend from North Penn 
Junction to Bustleton, Pa., a distance of eight miles. Work 
will be finished in a few days on the first 314 miles, Chas. 
M. Fadden, 122 Arch St., Philadelphia, contractor. Pres., 
Samuel Rea, Broad St. Station, Philadelphia. 

PITTSBURG & LAKE ERIE.—Reports from Pittsburg 
state that negotiations are pending which may result in 
the Pittsburg & Lake Erie building a branch from its 
main line across Neville Island. The estimated cost of the 
road is $150.000. It would be seven miles long. Two 
bridges would have to be built. Ch. Engr., J. A. Atwood, 
Pittsburg, Pa. 

PITTSBURG, BESSEMER & LAKE ERIE.—It is an- 
nounced that Andrew Carnegie’s consolidated lines are to 
be called by his name, indicating the terminals of the road 
and emphasizing the fact that the system is essentially 
an ore line. The work on the Butler & Pittsburg is be- 
- ing pushed rapidly, as noted Dec. 10, and it is thought 
that tracklaying will begin next month. The Carnegie Steel 
Co. is now filling the first order of 2,400 tons of 100-Th, 


steel rails. The tracklaying will commence at the Butler 
end of the road, from which point there is a larger amount 
of trestling which is nearly completed. The initial track- 
laying will consist of a single track from Butler to the first 
large culvert, and it will be used for hauling the heavy 
material for viaducts. This tracklaying will be done by 
workmen of the Pittsburg, Shenango & Lake Erie. As 
fast as the viaducts are completed it is the intention of the 
company to continue the tracklaying until the Allegheny 
river is reached. It is estimated that 1,600 tons ot 
rails will be used in laying the first 10 miles; the re- 
mainder of the 2,500-ton order will be used for terminal 
facilities at Butler. 

QUAKERTOWN & EASTERN.—It is said that the stock- 
holders intend to issue bonds for $180,000, with which 
to finish the new road, now in the course of construction. 
The line leaves the Reading Ry. at Quakertown, Pa., and 
ee with the Lehigh & Hudson River Ry. at Easton, 

a. 

SOUTH HAVEN & EASTERN.—A report from South 
Haven, Mich., says that there is rumor to the effect that 
the management will put in a standard gage in the spring 
and extend the line to Holland. Pres., R. B. Dodson, 
New York city. 


Southern. 


BIG MOUNTAIN.—This company was incorporated Dec. 
14 to build a railway from Cedar Grove, W. Va., up Kelley 
Creek and the Kanawha River to a connection with the 
Chesapeake & Ohio. Incorporators: G. 8S. Couch, C. B. 
Couch, L. W. Couch, R. T. Carmichael, S. L. Flourinoy, 
all of Charleston, W. Va. 

BOWLING GREEN NORTHERN.—M. H. Crump, Lyn- 
den, Ky., is quoted as saying that the Illinois Central 
may become interested in this scheme to build a railway 
from Litchfield, Ky., to Bowling Green and Nashville, 
Tenn., a distance of 100 miles. Surveys have been com- 
pleted from Bowling Green to a connection with the Illin- 
ois Central, and most of the right of way secured. 

DURHAM & CHARLOTTE.—It is stated that work has 
been resumed on the five-mile extension to Charlotte. 
About 50 men are at work. Ch. Engr., J. T. Tull, Glendon, 
FLORIDA WESTERN.—Reports state that the work of 
building from Apalachicola to Carrabelle, Fla., is being 
pushed as rapidly as possible. Three miles of the road 
have been graded. Contracts will soon be let for rails, 
also for bridging Crooked River, and building five miles 
of trestling across Apalachicola Bay. Two drawbridges 
will be required in the latter. Hopkins & Damond are 
the contractors. Pres., R. S. Burnett, Tallahassee, Fla. 

KENTUCKY NORTHERN.—This company, it is re- 
ported, expects to construct a 28-mile extension during 
the coming year. The road is completed to a point ™m 
miles from its terminus. Ch. Engr., A. J. Thurber, Rod- 
bourn, Ky. 

MOBILE, JACKSON & KANSAS CITY.—Frank B. Mer- 
rill, Pres., Mobile, Ala., writes us that the projected 
length is 186 miles from Mobile via Hattiesburg, Miss., to 
Jackson. Entire line surveyed and right of way and ter- 
minals purchased; syndicate organized to take securities; 
contracts for entire line let to Gulf City Construction Co., 
Mobile, as noted in our issue of Dec. 10; work on grading 
began Dec. 1 and five miles of rail will be laid by Jan. 1; 
about 20 miles now under grading and right of way cleared 
50 miles. Ch. Engr., J. H. Collins, Mobile, Ala. 


NEW ROADS.—Melton Bros., E. C. Beardsley, and J. 
M. Guffey, Pittsburg, Pa., and White, Drake & Stratton, 
the projectors of the Cheat River R. R., which it is pro- 
posed to build from Point Marion, in Fayette county, W. 
Va., to a point in Preston county, W. Va., who recently 
closed a deal for the purchase of 50,000 acres of coal land 
in Preston county, W. Va., will, it is stated, build a rail- 
way into and through their tract, connecting probably 
with the Cheat River Ry., at an early date. 

NORFOLK & SOUTHERN.—A press dispatch from 
Raleigh, N. C., says that this railway will soon be ex- 
tended. At present it extends from Norfolk to Elizabeth 
City, N. C., 118 miles, and the proposed extension will be 
from Elizabeth City and Edenton south, possibly to 
Newbern, Wilmington and Washington, N. C. Pres., W- 
B. Dickerman, New York, N. Y. 

NORTH CAROLINA LUMBER.—A press report from 
Weldon, N. C., states that J. F. Wrenn, of Richmond, 


Va., has secured the contract to build seven miles of stand- > 


ard gage railway for the North Carolina Lumber Co. 
e Scab Work will begin at once with a large force of 
ands. 


TUSCOMBIA.—It is reported that T. A. Clark, Tus- 
combia, Ala., wants contractors to build a short railway. 


WINDSOR & SKOSKIE.—The Browning Mfg., R. R. & 
Lumber Co., it is stated, will build a railway from 
Windsor to Skoskie, N. C., 15 miles, where connection 
will be made with the Atlantic Coast Line. 


WEST VIRGINIA & PITTSBURG.—It is reported that 
work on an extension from Pickens to Addison, W. Va., 
12 miles, will be commenced within two weeks. Webster 
county subscribed $15,000 to the road, provided opera- 
tions were under way by Jan. 30. Pres., J. N. Camden, 
Parkersburg, W. Va. 


Northwest. 


CHICAGO, MONTELLO & NORTHWESTERN.—This 
company is said to have made a proposition to build a 
line from Princeton to Montello, Wis., and it is expected 
that it will be constructed in the spring. 

CHICAGO & NORTHWESTERN.—The second track be- 
tween Baraboo and Madison, Wis., 37 miles, has been 
completed by Winston Bros., contractors, Minneapolis. 
The work was begun about a year ago and has cost over 
$1,000,000. 

DULUTH & SOUTHWESTERN.—A press dispatch from 
Duluth, Minn., says that this company has decided to ask 
St. Louis county for $250,000 to aid in extending the 
line from Red Wing to Duluth, and that the chamber of 
commerce of Duluth has considered the proposition favor- 
ably. The Duluth & Southwestern is planned to run from 
Duluth southwest to the Iowa line, connecting with the 
Duluth, Red Wing & Southern, and using that road’s 
tracks for part of its line. Associated with the Duluth 
parties who are in the deal is ex-Governor Hubbard, of 
Red Wing. Engr., W. Danforth, Red Wing. Minn. 

GREAT NORTHERN.—A press report from Grand 
Rapids, Minn., says that a preliminary survey is being 
made from Deer River to Hibbing Mines. Ch. Engr., J. F. 
Stevens, St. Paul, Minn. 


EMERALD & SPRING VALLEY.—A report states that 
D. M. Sabin and E. D. Buffington, of Stillwater, Minn., 
are incorporators of a railway to be built from Emerald, 
St. Croix county, to Spring Valley, Pierce county, Wis., 
about 26 miles. The capital stock is $55,000. 


LAKE MANITOBA RAILWAY & CANAL.—This com- 
pany has completed its railway for 100 miles in a north- 
erly direction, fully equipped; it was to have com-~- 


*-menced operating about Dec. 15. The company has se- 
cured running powers for 50 years from the Manitoba & 


Northwestern Ry. between Portage la Prairie and Glad- 
stone, Gladstone’ being the point of junction, It will 
therefore operate from Portage la Prairie to the end of 
the Dauphin Road, a distance of 186 miles. The con- 
tractors were Messrs. Mackenzie, Mann & Co., Gladstone, 
Manitoba; Ch. Engr., T. H. White, Gladstone, Manitoba; 
Pres., F. Nichols, Toronto, Ont. 

QUINCY, OMAHA & KANSAS CITY.—It is stated that 
the contract for the construction of a railway between 
Trenton and Pattonsburg, Mo., 34 miles, which means the 
connection between the Quincy,Omaha & Kansas City Ry. 
and the Omaha & St. Louis, has been let to M. S. Cartter 
& Co., St. Louis. The preliminary survey ofthe road 
was made last spring. It is asserted that the work has 
begun, and will be completed within the next 60 days. 
Ch. Engr., C. M. Collins, Quincy, Ill. Theo. Gilman, 62 
Cedar St., New York city, is president of the Quincy, 
Omaha & Kansas City Ry. Co. 

SUBURBAN.—A press dispatch from Chicago says that 
a mortgage for $3,000,000 has been given on all its 
property, real and personal, by the Suburban R. R. Car, 
to the Chicago Title & Trust Co., in insure an issue of 
that amount of bonds to be dated Mar. 2, 1895, and to 
run for 20 years. The instrument provides for an im- 
mediate issue of $1,250,000 worth of bonds for construc- 
tion of lines already begun or projected, while the re- 
maining $1,750,000 will be used for the extension of the 
company’s lines and feeders. It is the intention of the 
suburban company,after the lines now under construction 
have been completed, to extend the road as far as West- 
ern Springs and Hinsdale. 


Southwest. 


ATCHISON, TOPEKA & SANTA FE.—A press dispatch 
from Stillwater, Okla., says that the people of this city 
have secured the right of way and raised the $30,000 cash 
bonus asked by the company to build a branch line 
from Arnettville, six miles north of Perry, to this place. 
The work will begin on construction before Jan. 1, and 
trains be running by spring. Ch. Engr., J. Dun, To- 
peka, Kan. 

GULF & BRAZOS VALLEY.—A press dispatch from 
Fredericksburg, Tex., says that this company may run a 
line immediately from the Texas & Pacific R. R. to Gran- 
by, Hamilton,Lampasas, Llano, Fredericksburg and Com- 
fort on the Aransas Pass R. R. 

GULF & SHIP ISLAND.—A branch of about four miles 
from Gulfport, on the coast, to Handsboro, Miss., has 
been finished. Herman Clark and John R. Westbrook, 
contractors, of New York city, are said to be considering 
contracts on the proposed extension of the road_north 
to Pontotoc, Miss. Pres., J. T. Jones, Bradford, Pa. 

KANSAS CITY, PITTSBURG & GULF.—It is reported 
that this company will build 16 mi‘es of line between 
Dearborn & Smithville, Mo., and that the Winner bridge 
across the Missouri River is to be completed for railway 
purposes. Ch. Engr., R. Gillham, Kansas City, Mo. 

ST. JOSEPH & GRAND ISLAND.—It is rumored that 
the St. Joseph & Grand Island Ry. will extend its line 
to Kansas City, Mo., and that the plan is to buy the 
Kansas City & Atlantic R. R., which extends from Kansas 
City to Smithville, and then extend the line to a connec- 
tion with the St. Joseph & Grand Island in St. Joseph, 
Mo. Pres., S. H. H. Clark, Omaha, Neb. 


Rocky Mountain and Pacific. 


BEAR LAKE.—A press report says that this company 
has been granted a franchise in Idaho for railway tracks 
between Georgetown and Montpelier, and from the latter 
place through Paris, Bloomington and other places to the 
south line of Bear Lake county, on the west side of Bear 


Lake. The road is intended to continue into Rich 
county, Utah. 
CUYAMACA.—The San Diego, Cal., ‘‘Sun’’ says that 


farmers living along the route propose to grade the road- 
bed of an extension of this railway from a point about 
midway between Santee and Lakeside, up through Syca- 
more canyon to Ramona, a distance of 17 miles. This 
route was discovered to be very feasible, being of easy 
grade, the heaviest only 214%. It_is expected to have 
the work completed by Sept., 1897. C. P. Fisher and 
Chester Gunn are interested. 

COLORADO SPRINGS, PIKE’S PEAK & CRIPPLE 
CREEK.—This railway is. projected from Colorado 
Springs, Colo., in a westerly direction up Bear Creek 
8% miles into Crystal Park, reaching the park in 13 
miles, then passing Gog and Magog, one of the scenic 
points on the Cog road, and past the Seven Lakes, reach- 
ing this resort in 21 miles from Colorado Spring3; through 
Gillett, Big Trachyte Mountain and thence into Cripple 
Creek This route places Gillett 35 miles from Colorado 
Springs and Cripple Creek 40 miles. It will be a scenic 
route, traversing beautiful scenery. The prelim’ nary 
survey is completed as far as Crystal Park. Work is ex- 
pected to begin about Jan. 1, and the line will b> com- 
pleted. about Oct. 1. The company is having no d fficulty 
in placing bonds. The grade will not exceed 4%. Ch. 
Engr., Eugene L. Robinson, Gillett, Colo. 

GOLDEN CIRCLE.—Colorado papers announce that 
this road is to be extended immediately from Victor, Calo., 
through the Cripple Creek mining region, about 10 m'les. 
This will give the line and its controlling company, 
the Florence & Cripple Creek, a connection with practi- 
cally every important mine in the Cripple Creek District. 
Engr., R. D. Stewart, Florence, Colo. 

MEXICO.—A San Diego, Cal., dispatch says that the gov- 
ernment has annulled the concession given to Albert R. 
Owen and the Topolobampo Colony, in Sinaloa, which 
was granted six years ago. The concession gave about 
1,000,000 acres on Rio Fuerte to Owen and his colony 
for a nominal sum, with the proviso that they build a rail- 
way and certain irrigating canals. Only a small remnant 
of the original colonists are now at Topolobampo, and they 
are too poor to move away. 


REDDING & EUREKA.—The statement is made that 
the Iron Mountain Mining Co., an English organization, 
with local headquarters at Redding, Cal., has undertaken 
the work of building a railway between these towns in 
California. 


SALMON CREEK R. R. EXTENSION.—This company 
was incorporated Dec. 3 to build a railway from Salmon 
Creek, Mendocino county, Cal., to a point seven miles 
north. The capital stock is $100,000. commencing with 
$10,000. Incorporators: W. H. White, Elk; J. H. Tate, San 
Francisco; James Townsend, N. W. Hall and J. M. Rob- 
inson, Oakland, Cal. 


SILVER CITY & NORTHERN.—The Silver City, N. 
Mex., ‘‘Enterprise’’ says it is rumored that the Silver City 
& Northern R. R., together with the iron mines. owned 
and operated by the same company, and about 36,090 acres 
of patented coal lands, at the north end of the San Augus- 
tine plains, have been sold to a syndicate which represents 
the Atchison, Topeka & Santa Fe R. R, interests. The 
purchase price is said to be $1,000,000. It is said to be 
the intention to reconstruct the road. Pres., Silver City 
& Northern, ©, L. Perkins, 66 Beaver St., New York city. 
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SALT LAKE & OGDEN.—This company has been incor- 
porated as a reorganization of the Great Salt Lake & 
Hot Springs Ry., which was recently sold under foreclos- 
ure. The road, it is said, will be extended to Ogden, Colo., 
and operated by steam until the plant of the Pioneer Elec- 
tric Power Co. is completed, when it will be equipped with 
electricity. Pres., C. K. Bannister; Vice-Pres. and Gen. 
Mgr., Simon Bamberger; Treas., E. W. Duncan. , 


Foreign. 


NORWAY.—Plans for railway terminals at Christiana, 
Norway, are invited, and prizes of $2,500, $1,000, $500 
and 250 are offered by the government for the best plans, 
all plans to be submitted by March 31, 1897. Address 
Railway Office, Dept. Pub. Wks., 6 Victoria Terrace, 
Christiana, Norway. 


STREET AND ELECTRIC RAILWAYS. 


ALBANY, ME.—An electric railway is projected connect- 
ing Norway with Stoneham, Waterford, Albany, and Harri- 
son, 28 miles long. It will be principally a freight route, 
but will also have cars for passengers, mail and express. 

BANGOR, ME.—The Penobscot Electric Ry. Co. has been 
formed to build from Bangor, up the Kenduskeag valley 
to the towns of that section, which now depend upon 
stages for communication. The road will pass through 
the towns of Glenburn, Kenduskeag, Levant, Corinth, Exe- 
ter, Charlestown and Garland. The capital stock is $250,- 
000. E. O. Beal, of Bangor; I. C. Libby, of Waterville; 
A. F. Gerald, of Fairfield; Harrison F. Gould, of Kendus- 
keag; and C. E. Edmunds, of Corinth, are interested. 

ATTLEBORO, MASS.—The Consolidated Ry. Corporation 
it is reported will adopt electricity on its lines. Vice-Pres., 
J. R. Kendrick. 

MANSFIELD, MASS.—Articles of association for the 
Foxboro Union St. Ry., to connect the villages of Foxboro 
and Mansfield have been signed by subscribers to about 
$25,000 of stock; the capital stock is to be $60,000. 

NORTHAMPTON, MASS.—W. D. Winter, Springfield, 
Mass., writes us that the Northampton St. Ry. Co. has 
applied for two miles of right of way. No capital has as yet 
been secured; it is expected, however, to let contracts in 
the spring. Pres., J. Olmsted, Springfield. 

WAREHAM, MASS.—It is reported that a company has 
been organized and the route surveyed for an electric rail- 
way connecting the extremity of Cape Cod with Chatham, 
Harwich, Dennisport, Hyannis, Yarmouth and Falmouth. 
Then the contemplated line runs north to Buzzard’s Bay, 
connecting with the trolley road to New Bedford, via 
Mattapoisett and Marion. 

BERLIN, CONN.—It is said that contracts have been 
signed for the construction of an elecertic power station 
at Berlin. The new plant will, from a central point, 
operate the Berlin and Middletown branches and the 
New England tracks from New Britain to Hartford, of 
the New York, New Haven & Hartford Ry. It will also 
operate the electric system in Meriden and light all the 
railway stations, including the one at Hartford. 


HARTFORD, CONN.—The Hartford St. Ry. Co. 
apply soon for privilege to extend its lines. 

MERIDEN, CONN.—Gilbert E. Norton, Charles F. Ham- 
lin, Wheaton S. Plumb, Augustus M. Lewis and others 
will apply to the next legislature for a charter for a trol- 
ley line from Meriden to Southington and Plainville. 

WINSTED, CONN.—A. B. Hill, Engr., Benedict Bldg., 
New Haven, writes us that several prominent citizens in 
Torrington and Winsted have petitioned the legislature for 
a charter for an electric railway in the principal streets 
of the two boroughs and for connecting them. They are 
about ten miles apart and the total length asked for is 
about 20 miles. The company is not organized yet. O. R. 
Fyler, of Torrington, is the chief promoter. 

WATERTOWN, CONN.—A line of electric railway is pro- 
jected from Watertown, the terminus of the Watertown 
branch of the New York, New Haven & Hartford R. R., 
to Bantam Lake and Litchfield, a distance of about 12 
miles. A line is also proposed from Litchfield, through 
Goshen to Norfolk, a distance of about 16 miles. Surveys, 
it is said, are being made by T. H McKenzie, Hartford. 
Ex-Senator O. N. Pierce is interested. 

WESTVILLE, CONN.—Surveys are said to have been 
made for a trolley road from Westville to Naugatuck, run- 
ning via Woodbridge and Seymour, a distance of 15 miles. 
The cost of the proposed line is estimated at $200,000. The 
enterprise is backed by Morris F. Tyler, Dr. Thomas H. 
. Russell, Dwight N. Clark, Robert Payne, Stiles Williams, 
Charles F. Walker, Rollin C. Newton and Nathan P. 
Merwin. 

ELMIRA, N. Y.—C. H. Baldwin, Gen. Mgr., writes us 
that the projected length of the Elmira & Seneca Lake Ry. 
is 16 miles from Elmira, via Horsehead, Millport and Ha- 
vana, to Watkins. The surveys are completed and right 
of way secured; capital not fully secured; contracts will 
probably be let in the spring. Pres., John E. Mulford, 
Havana, N. Y. 

GREENWICH, N. Y.—The state railroad commission has 
prontea the application of the Greenwich & Schuylerville 
tlectric R. R. Co. for permission to construct its road. 

GARDINER, N. Y.—It is said that Charles E. Johnston, 
43 John St., Kingston, N. Y., is looking over the ground 
between Pancake Hollow and Jenkintown with a view of 
building a trolley line. The read will run through Gahow, 
Tuttletown, Ireland Corners, connecting the above places. 
He expects to form a stock company and would have con- 
tractors correspond with him. 

BRISTOL, PA.—The town council has granted the Lang- 
horne Trolley Co. the right to build a trolley belt line about 
the town. 

CHESTER, PA.—John B. Robinson, House of Repre- 
sentatives, Washington, D. C., writes us that the projected 
length of the Media, Middletown, Aston & Chester Blec- 
tric Ry. is 16 miles, connecting the towns named. About 
$6,000 has been subscribed to secure franchises and right 
of way. John E. Burnby and §S. L. Kent have been ap- 
pointed a committee to finance the road. Ch. Bngr., Geo. 
D. Howell, Chester, Pa. 


PHILADELPHIA, PA.—An ordinance has been passed 
granting the Holmesburg, Tacony & Frankford Electric 
Ry. Co. the right to equip its lines with electricity. 

WASHINGTON, D. C.—Work on the division of the 
Columbia & Maryland Ry., from Washington to the Dis- 
trict of Columbia line, has been resumed. The contract 
for the completion of the division has been awarded to 
Maurice Tolty, of Washington. The work is commenced 
under an order of the court of the District of Columbia 
authorizing the issuing of $75,000 in receivers’ certificates, 
The section of track to be finished includes about six 
miles and, by the charter, must be ready fcr operation 
by March 2 next.—It is reported that the cunstruction 


will 


of a recently surveyed electric railway from Washington to 


Gettysburg, by way of Frederick, Md., will be begun 
next spring, or probably this winter, if the weather will 
permit. The company is working under a charter known 
as the Baltimore & Washington Transit Co., and under 
this it has the right to construct and operate throughout 
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ENGINEERING NEWS. 


the State of Maryland. Its capital stock is $1,000,000, 
commencing with $110,000. The route, as surveyed from 
Washington, is via Tacoma Park, Sandy Springs, Olney, 
Laytonsville, Frederick City, Hansonville, across the ridge 
to Thurmont, Emmittsburg, and State Line to Gettysburg. 
Gen. Mgr., Frank C. Draue, Tacoma Park, D. C. 

BALTIMORE, MD.—An ordinance has been introduced in 
the city council to authorize the City & Suburban Ry. Co. 
to agree with the City Passenger Ry. Co. for the joint use 
of the latter’s tracks on Broadway, betw2en Eastern Ave. 
and Thames St., or to lay rails inside and outside the 
City Passenger tracks in case of failure to come to an 
agreement. The line is to be an electric one and authority 
is given for the erection of poles and stringing of wires. 

GEORGETOWN, MD,—It is rumored that the George- 
town & Tenallytown Electric Ry. will be extended to 
Rockville in the spring. 

CHATTANOOGA, TENN.—The power house and station 
of the Lookout Mountain & Lulu Lake Incline Ry. Co., 
located on the eastern brow of Lookout Mountain, was 
completely destroyed by fire Dec. 12. The loss will reach 
$25,000; insurance, $15,000. The cable holding the upper 
car shapped in the midst of the excitement and the car, 
a mass of flames, bounded down the :teep incline. The 
road is operated by electricity, and was completed last 
April at an outlay of $100,000. This incline is a straight 
track over a mile in length, and near the summit a climb 
is made at an angle of 68°. 

ASHLEY, 0.—A. S. Shoemaker is said to be irterested in 
projecting an electric railway to connect Mount Vernon, 
Ashley, Prospect and Richwood. Subscriptions are being 
taken to defray the expenses of a survey. 

EAST LIVERPOOL, O.—It is stated that preliminary 
lines have been run for a street railway from East Liver- 
pool to Smith’s Ferry, Pa., five miles east. Agents are 
at work securing the right of way, and negotiations have 
begun for the purchase by the syndicate of Columbiana 
Park, a pleasure resort. 

LOCKLAND, O.—The Main Street Electric Ry. of Cin- 
cinnati will, it is said, be extended to this place. The cost 
of the extension will be about $10,000. 

MARIETTA, O.—The Marietta St. Ry. Co., it is said, 
will build five miles of additional track to be operated by 
electricity. 

PIQUA, O.—Work on the Piqua, Sidney & St. Mary’s 
Electric R. R. is being pushed. The second assessment is 
being paid, and a complete survey of the line is being 
made. 

MASON CITY, IJA.—L. H. Ong, Ch. Engr., writes us 
that the projected length of the Mason City Clear 
Lake Traction Co.’s lines is 164% miles to connect Mason 
City and Clear Lake. Survey made and right of way se- 
cured; 55% of the capital advanced by the promoter; will 
cost, when completed, $210,000; grading and pole setting is 
being rapidly pushed; it is expected that vars will be run- 
ning by June 1, 1897. Equipment will be bought within 
a few days. Pres., W. E. Brice. 

KANSAS CITY, MO.—The Northeast Electric Ry. Co. 
has filed a certificate of incorporation. 

NEW ORLEANS, LA.—Robert R. Zell «nd others are 
said to be considering the construction »f an electric line 
in Jefferson parish. It is to extend to Lake Pontchartrain. 

SONORA, CAL.—J. Q. App and others have keen granted 
the privilege to erect and maintain an electric system 
along public roads in this county. 

SACRAMENTO, CAL.—The Sacramento Electric Gas & 
Ry. Co. has been incorporated with J. W. Hall, L. T. Hat- 
field, Albert Gallatin, Jr., L. P. Drexler and Charles R. 
Lloyd as directors. 


ELECTRIC LIGHT AND POWER. 


CONCORD, N. H.—The council voted Dec. 8 to appro- 
priate $1,000 for the purchase of a storage battery plant 
for the fire department. W. B. Howe, Cy. Engr. 


PROVIDENCE, R. I.—Bids are asked until Dec. 28 for 
the electric wiring of two school buildings. Lewis & 
Claftin, Elec. Engrs., 146 Westminster St., Providence; 
B. E. Perkins, Chn. Com., City Hall. 

CAMBRIDGE, MASS.—The aldermen have voted to ap- 
propriate $3,000 for an electric light plant for the city 
hall. Aldermen Bleiler, Rourke, Saunders, 
Chaplin can be addressed. 

MARION, MASS.—It is stated that Benj. Waters, of 
Brockton, Mass., will build an electric light plant in this 
city to be completed by May 1. 

SANDWICH, MASS.—The construction of an electric 
light plant is proposed for this place by E. C. Bourne, 
according to reports. 

TAUNTON, MASS.—The city has voted in favor of con- 
structing a municipal electric light plant. J. W. Fish, 
Mayor. 

ANGELICA, N. Y.—The construction of a city electric 
light plant is being discussed, according to reports. 

MASSENA, N. Y.—Press reports state that work will 
probably soon be begun on a proposed power plant be- 
tween the St. Lawrence and the Grass Rivers in this 
town. The St. Lawrence is to be tapped two miles below 
the southern end of Long Sault Island, and the canal will 
run over a comparatively level plateau till it reaches a 
drop of about 40 ft. at Massena, on the Grass River. 
Here the turbines will be put in, and an electric plant 
will be erected. The canal will be about four miles long, 
300 ft. wide and 25 ft. deep, if it is decided to obtain 
only 100,000 HP. John Bogert, Consult. Engr., 50 Wall 
St., N. Y., is said to estimate the cost of such a water- 
way at $1,000,000. Stewart & Co., 40 Wall St., New 
York, have bought about 1,800 acres of land through 
which the canal will run, and will manage the enter- 
prise. Lieut. James Patton is designing the electrical 
plant. 

MOHAWK, N. Y.—The court has granted a temporary 


_ injunction restraining Albert M. Day and other members 


of the water and light commission from constructing the 
proposed electric light plant, according to reports. 

MORRISVILLE, N. Y.—It is stated that work will be 
begun at once on the reconstruction of the electric light 
plant, destroyed by fire in October. M. E. Pulver, of the 
Westinghouse Electric & Mfg. Co., Bastable Bldg., Syra- 
cuse, N. Y., is said to be the owner. He has secured a 
lighting franchise for this place. 

TROY, N. Y.—It is reported that the Troy Electric 
Light Co. is making arrangements for the immediate 
extension of its plant. John F. Cahill, Gen. Supt. 

ATLANTIC CITY, N. J.—The Atlantic Electric Light 
& Power Co. has been granted a franchise for construct- 
ing conduits, pipes, etce., for supplying the city with light, 
power and heat; bond, $25,000. The work is to be com- 
pleted in a year. FE. P. Stoy, Mayor; J. D. Southwick, 
Pres, Council. 

CAMDEN, N. J.—Phillips Anns; of Woodbury, N. J., has 
been awarded the contract for erecting a boiler and engine 
house for the Camden Lighting & Heating Co., to cost 
$30,000, Arch,, H, D, Dagit, 706 Walnut St., Philadelphia, 


Geogins and . 
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* BOILING SPRINGS, PA.—The Carlisle Electric Light, 
Heat & Power Co., Boiling Springs, will commence work 
on the erection of a plant about Jan. 1, and expect to have 
it in operation by April 1. This company was recently 
granted a charter. Treas., M. P. Quinn, Pottsville, Pa. 

PITTSBURG, PA.—The following bids were received 
Dec. 9, by J. O. Brown, Dir. Pub. Safety, for constructing 
an electric light plant for the public safety building: 
Fisher Foundry & Machine Co., to supply the Westing- 
house system, $14,950; Western Electric company system, 
$14,500; Triumph Electric company system, $13,500. 
Westinghouse Electric Co., Pittsburg, for its own entire 
system, $13,173. Westinghouse, Church, Kerr & Co., 26. 
Cortlandt St., New York (awarded contract), for their own 
system, $12,845. ; 

CUMBERLAND, MD.—The council is considering the 
question of submitting the question of issuing $20,000 
of 4% bonds, for an electric light plant, to the voters at 
the election in May. : 2 

CAPE CHARLES, VA.—It is stated that the construc- 
tion of an electric light plant for this place is proposed. 

LENOIR, N. C.—The construction of an electric light 
plant, water-works, etc., for this place is being considered 
Be the board of trade, according to reports. S. T. Pender, 

ecy. 

WASHINGTON, N. °c.—This town will probably soon 
put in an electric light plant. Stephen C. Bragaw, Chn. 
Water-Works and Blectric Light Com. 

WELDON, N. C.—The construction of a power plant on 
the canal of the Roanoke Navigation & Water Power Co. 
is proposed, according to reports. 

BAINBRIDGE, GA.—The construction of an electric 
light plant by a company is proposed, according to re- 
ports, 

ORLANDO, FLA.—Mr. Hugbert, of Zellwood, Fla., is 
said to be making arrangements for the construction of - 
an electric light plant for this city. 

THIBODAUX, LA.—We are informed that this city is 
projecting a system of electric lights, but nothing has 
been done as yet. Address R. J. Naquin, Thibodaux. 

GREENUP, KY.—An electric light franchise is reported 
to have been granted to Wilson Bros. of this place. 


EAST PALESTINE, O.—The council is reported to have 
rejected all the bids received recently for constructing 
an electric light plant and has decided to ask for new 
ones. 

MARTIN’S FERRY, O.—The council is reported to have 
decided, Dec. 5, to advertise for bids for operating the 
electric light plant. : 

XENIA, O.—An electric light company has been organ- 
ized to build an electric light plant. John P. Martin, 
Pres., Xenia. 

ANDERSON, IND.—The county commissioners are con- 
sidering the cost of an electric light plant for the jail 
and courthouse, according to reports. ‘ 

NORTH LIBERTY, IND.—A citizens’ committee has 
been appointed to secure estimates for an electric plant 
of 10 are and 200 incandescent lights. 

BELLEVILLE, ILL.—Adam Gintz, of Belleville, is re- 
ported as proposing to build an electric light plant here. 

SAGINAW, MICH.—Bids are asked until Dec. 31 for 
lighting the streets and parks with electricity for three 
and five years from Sept. 30, 1897. The plant will need 
18 towers of four lights each, and 146 pole and mast- 
arm lights. Arthur F. Lewis, Controller. — 

CHICAGO, ILL.—The village trustees of Cicero have 
rejected bids recently received for lighting Oak Park and 
Riageland with incandescent lights, and have asked for 
new bids on are lighting. 

CORRECTIONVILLE, IA.—An election was held Dec. 
14 to vote on the question of constructing an electric light 
plant and water-works. 

ROCK RAPIDS, IA.—We are informed that bids will 
soon be asked for constructing an electric light plant in 
this city. J. K. Medberry, Recorder. 

MINNEAPOLIS, MINN.—The Stilwell-Bierce & Smith- 
Vaile Co., Dayton, O., is reported to have been awarded 
the contract for 14 pairs of horizontal waterwheels for the 
new power plant of the St. Anthony Falls Water Power 
Co., at about $40,000. It is hoped to complete the dam 
by July 1. Engr., Wm. de la Barre, Minneapolis. 

GRAND FORKS, N. DAK.—The question of granting a 
franchise for lighting the streets is under discussion. 

EMPIRE, COLO.—The construction of an electric light 
plant for this place is being considered. Frank L. Peck, 
Mayor. 

MANITOU, COLO.—F. L. M. Smith, owner of the Hia- 
watha Club House, has decided to put in a complete 
electric light plant, with a capacity for 300 incandescent 
and five are lights, to cost about $7,000. 

OPHIR, COLO.—Press reports state that an_ electric 
light plant is to be established here. Surveys have al- 
ready been made. Power will be brought from the Nunn 
power plant at Ames, which supplies the power for the 
surrounding country and the Telluride district. It is the 
intention also to supply power for the Carribeau, Suf- 
folk, Globe, and Ilium mills in case it is desired. 

GUTHRIE, OKLA.—We are informed regarding the re- 
ported electric lighting of this city that as other arrange- 
ments have been made the city will not erect any plant 
at present. Geo. M. De Graff, Cy. Clk. 

SKAMOKAWA, WASH.—An electric light plant for the 
sawmills, etc., is proposed, according to reports. W. W. 
Bollen. Elec. Engr., Portland, Ore. 

OAKLAND, ORE.—The Roseberg Electric Light Co., 
Roseberg, Ore., is said to be making estimates for light- 
ing this town with electricity. 

MARTINEZ, CAL.—Orders are being secured by Max 
Kuhn, of San Francisco, and D. W. Weisenberg & Co., 
for a proposed electric light plant. 

GALLUP, N. MEX.—Fred Ramsay, of Waltonburg, Colo., 
is said to contemplate putting in a complete system of 
electric lights for the city. 

RENO, NEV.—E. R. Dodge, Dr. W. A. Phillips and 
Geo. Lacombe have been appointed a committee to se- 
cure data relative to electric lighting in this city. Z 

QUEBEC, QUE.—Bids are asked until Dec. 30 for con- 
structing an electric plant of 320 arc lights and for light- 
ing this city from Aug. 1, according to reports. W. D. 
Baillarge, Asst. Cy. Inspector. 

CHATHAM, ONT.—It is reported that the council will 
soon want bids for the construction of an electric light 
plant. : 

NEW COMPANIES.—Battery Power & Light Co., New 
York, N. Y.; $3,000,000, with $1,000 paid in; incorporated 
in West Virginia, Dec. 8; T. L. McConchie, Passaic, N. 
J.; J. H. Root, 150 Nassau St.; M. W. Conkling, 174 East 
62d St.; G. I. Dean, 150 Nassau St.; and N. H. Millard, 
401 Broadway, all of New York city. 

St. Louis Electric Construction Co., St. Louis. Mo.; 
Pres., Ellis Wainwright; First YVice-Pres., 
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Charles H. Turner; Second Vice-Pres., Henry Nicolaus; 
and Wm. F. Nolker, Wm. T. Haarstick and others. 
Cucamonga Land & Town Co., Cucamonga, San Bernar- 
dino county, Cal.; $50,000, with $22,700 paid in; to con- 
struct electric light and power plant, reservoirs, etc.; 
Thos. Feron, Wm. J. Mayer, Cucamonga; Fred W. Annti- 
age, Ontario, Cal. 

George Washington Lighting Co., Jersey City, N. J.; 
$2,000,000; the company will manufacture gas and handle 
petroleum, electricity, and other illuminating materials; 
James C. Maguire, of Brooklyn, N. Y.; Maurice J. Power, 
rs East 25th St., New York; Charles U. King, of Jersey 

y. 

Watsonville Water & Light Co., Watsonville, Cal.; 
$500,000, with $2,500 paid in; Francis Smith, Santa Clara, 
Cal.; W. W. Montague, San Francisco; F. W. G. Moebus, 
Alameda, Cal.; F. W. Lougee, Daniel Wilson, San Fran- 
cisco, Cal. 


BRIDGES. 


SOMERVILLE, MASS.—The construction of an iron 
bridge over the railway tracks at Kent St. is being con- 
sidered by the council. E. W. Bailey, Cy. Engr. 


BRIDGEPORT, CONN.—The New York, New Haven & 
Hartford R. R. Co. has been granted permission by the 
war department to construct a new drawbridge over the 
harbor about 300 ft. south of the present bridge. F. 8. 
Curtis, Ch. Engr., New Haven. 

NEW HAVEN, CONN.—Local papers state the finance 
board has decided to recommend the issuance of $335,000 
in bonds for the following bridge work: Chapel St., rail- 
way crossing, bridge and approaches, $45,000; Mill River, 
drawbridge and approaches, Chapel St., $150,000; Derby 
Ave., city’s half, $10,000; Edgewood Ave., city’s half, 
$8,000; Orange St., $30,000; Tomlinson’s bridge, west 
span and retaining wall of approach, $30,000; Barnesville, 
west span, $11,000 to $23,000; Washington St., city’s 
half, $9,000, and Kimberly Ave., city’s half, $30,000. 
Mayor Hendrick and Alderman Forsyth can be addressed. 

BUFFALO, N. Y.—The last contract, that with the W. 
N. Y. & P. R. R. has been secured by the Grade Cross- 
ings Commissioners. Our correspondent writes that all 
is now ready for the $2,500,000 of work. Geo. E. Mann, 
Ch. Engr. 

LYONS, N. Y.~The Wayne county supervisors are con- 
sidering a resolution introduced by Mr. Ford, of Galen, 
authorizing the issuance of $6,000 in bonds for repairing 
the bridge over the Clyde River. 

NEW YORK, N. Y.—Local papers state as follows: A 
change from a masonry approach to a dirt causeway for 
the new bridge across Spuyten Duyvil Creek is under con- 
sideration by the board of estimate. The law providing 
$100,000 for the construction of the bridge to connect 
the Kingsbridge Road with Broadway requires that the 
structure be built of steel, iron or masonry, and that 
the approach shall be of masonry. Chief Engineer Mc- 
Lean, of the Controller’s office, has reported that a dirt 
causeway, with a retaining wall of masonry and a steel 
span, will meet the necessities of the case, and Corpora- 
tion Counsel Scott has now been asked by the board of 
estimate to give an opinion as to whether the law will be 
complied with if such an approach is constructed. 

NIAGARA FALLS, N Y.—Our correspondent states 
that a new bridge will be built over Gill Creek by the 
Erie R. R. Co. J. Healy, Supervisor, Buffalo. 


ANNANDALE, N. J.—It is proposed by the Central R. 
R. of N. J. to lower the highway near this place, which 
now crosses its tracks and also to construct a_ steel 
bridge to cost $7,000. J. H. Thompson, Engr. of Construc- 
tion, Jersey City. 

MANASQUAN, N. J.—Press reports state as follows: 
The new iron and steel drawbridge over the Manasquan 
River will be 1,910 ft. in length, and will include a draw 
span of 135 ft. over all, with a 50-ft. opening. The bridge 
will have a roadway 20 ft. wide and a sidewalk 5 ft. in 
width on one side. The cost of the bridge will be equaliy 
divided between Monmouth and Ocean counties. 


OXFORD, PA.—It is said that the trestle bridge over 
Big Elk Valley, between Elk View and Lincoln will be 
replaced by an iron structure. 


AUGUSTA, GA.—The Charleston & Western Carolina Ry. 
Co. is reported as about to build a steel bridge over the 
Savannah River, about 17 miles above this city; esti- 


mated cost, about $70,000. H. Wilkins, Ch. Engr., Au- 
gusta. 


-WASHINGTON, D. C.—The district commissioners have 
petitioned Congress to construct a bridge over the Hast- 
ern Branch of the Potomac River. 

SPRINGFIELD, O.—It is proposed by the park board to 
construct a $9,000 concrete bridge over the creek at 
Snyder Park, according to reports. 


YOUNGSTOWN, O.—The county board has decided to 
build the first of the three proposed county bridges at 
Spring Common, Youngstown. The committee will soon 
advertise for objections and in 30 days will ask for bids 
for its construction. John M. Davis, James §. Price and 
C. T. Agnew compose the committee. : 

CHICAGO, ILL.—Local papers state that a steel and 
stone bridge at Jackson and Lincoln Parks, is proposed 
in connection with the new south shore drive, which is 
a to cost about $20,000. Pres., James W. Ells- 
worth. 


GOLCONDA, ILL.—Bids are asked by the county com- 
_Inissioners until Jan. 7 for building seven steel highway 
bridges for Pope county; 20,000 cu. yds. of embankment 
and 2,000 cu. yds. of masonry for the same, as stated in 
hey advertising columns. O. R. Rauchfuss, County Bridge 
ner. 

RUSHVILLE, ILL.—Press reports state that the county 
bridge committee has asked for bids for constructing two 
iron and steel bridges in Schuyler county. R. T. Briggle 
can be addressed. 


URBANA, ILL.—Bids are asked by the county commis- 
sioners until Dec. 22 for constructing the following high- 
way bridges complete on masonry abutments: One 160-ft., 
two 70-ft., one 48 ft., and one 32 ft. Bids may be addressed 
to the county clerk, Urbana, and further information may 
be obtained of Prof. Ira O. Baker, Champaign, IIl. 

DULUTH, MINN.—Bids are asked until Dec. 21 for 
constructing a 150-ft. and a 120-ft. bridge besides ap- 
eerie” on the Swan Lake Road. O. Halden, County 

udr. 


HEBRON, WIS.—It is stated that Hebron and Cold 
Spring have voted to build an iron bridge across Bark 
River at Prince’s Point, and will receive bids for the 
same at the Hebron town hall. 

GLENWOOD SPRINGS, COLO.—County Surveyor Ro- 
senberg has submitted plans and estimates for a_ steel 
bridge at New Castle. The river span will be 285 ft. 
long and the two end spans of 80 and 38 ft. respectively; 
estimated cost, $7,500. The county commissioners will 
probably soon ask for bids for the work. 

PORTLAND, ORE.—Wolff & Zewicker, of Portland, have 
-been awarded the contract for the iron work for repaving 


hee 


and improving the drawbridge at Madison St. Wakefield 


& Co. have the contract for the wood work. 


BUILDINGS 


BOSTON, MASS.—Bids are asked until Dec. 22 for a 
heating and ventilating plant for the school building at 
South and Hewitt Sts.; bond, $3,000. Archs., Walker & 
Kimball, 29 Devonshire St., Boston; E. H. Dunn, Chn. 
Com. 

HOLYOKE, MASS.—The aldermen have voted to ask 
for bids for erecting a new high school building. Arch., 
Gay Doran. 

MALDEN, MASS.—The aldermen are considering the 
question of appropriating $45,000 to purchase a site on 
Pine St. for a new 12-room brick school building. Al- 
dermen Warren, Robinson and Savage can be addressed. 


CRANSTON, R. I.—The council is considering the ques- 
tion of appropriating $30,000 for two school buildings. 

PROVIDENCE, R. I.—Bids are asked until Dec. 28 for 
gas piping, heating and ventilating the east side high 
school building. Archs., Martin & Hall, 502 Industrial 
Trust Bldg.; R. E. Perkins, Chn. Com.——The Wm. H. 
Low Estate Co. is to erect a 6-story store building on 
Westminster St. It is stated that work will not be begun 
until March. 

HARTFORD, CONN.—The Brown school district has 
voted to appropriate $25,000 for erecting an extension 
to the Brown school building. Frank C. Sumner, A. L. 
Hunt and J. H. Parker are on the committee. 


ALBANY, N. Y.—The council railway committee and the 
citizens’ committee recently appointed by the mayor have 
conferred with the three railway companies whose roads 
enter this city in connection with the construction of a 
new union passenger station. John G. Myers, John D. 
Wasson and F. M. Danaher and Councilmen Cox, Hogan 
and Collins can be addressed. 

BROOKLYN, N. Y.—Mayor Wurster Dec. 8 approved 
the resolutions passed by the aldermen recently giving 
its consent to the establishment of a free library. The 
bill under which the aldermen acted authorizes the city 
to issue $600,000 in bonds for the library. Mrs. Mary E. 
Craigie, Miss Annie W. Stephens, Mrs. Cornelia H. Corz, 
and R. Ross Appleton, of the library association, presented 
a petition to the mayor asking him to appoint a board 
of directors, which he must do under the law.——Arrange- 
ments are reported as being made for the construction of 
a 12 or 15-story apartment_hotel at Montague, Pierrepont 
and Hicks Sts., to cost about $600,000 for David G. Leg- 
gett. It is probable the building will be completed by the 
fall of 1897. 

BUFFALO, N. Y.—The mayor has signed a resolution 
passed by the council for the purchase of a lot 140 x 140 
ft. on Ontario St. near Tonawanda St., on which it is 
proposed to erect a new 16-room school building.——E. 
P. Brink, 816 Olive St., St. Louis, Mo., has prepared plans 
for a 12-story brick hotel at Wells and Carroll Sts., for 
the Buffalo Hotel Co. noted in our issue last week. The 
hotel will have 250 guest rooms and is estimated to cost 
$700,000. R. H. Cole, of New York, has taken a 20-year 
Jease.——The supervisors are considering the question of 
making repairs to the county court house, at a cost of 
$26,000. The repairs will include four new boilers, ma- 
chinery for elevators, etc. Supervisor Chas. P. Brandel, 
Buffalo, can be addressed. 

BUFFALO, N. Y.—Our correspondent writes us that St. 
Joseph’s College will erect a building for a permanent 
home on Elmwood Aye. Several architects have sub- 
mitted plans, but no decision has been made. The build- 
ing will be four stories high and will cost $40,000.— 
Louis H. Eckert and Geo. More of this city. with L. 
Streuber, Chas. Schenk and W. P. Fisher of Erie, Pa., 
will incorporate with a capital stock of $100,000, and 
build a $75,000 theatre on Main St. Archs., L. H. Lem- 
pert & Son, 31 Pearl St., Rochester, N. Y.—A 10-story 
hotel and theatre is to be erected on the site of the Tifft 
House. R. A. Waite, German Insurance Bldg., drew the 
plans, and Joseph Gavin and A. Clark have secured the 
money, amounting to $1,700,000. The theatre will seat 
2,000. and the hotel will have 275 guest rooms. 


NEW YORK, N. Y.—Bids are asked until Dec. 28 tor 
plumbing five hospital buildings, on Ward’s Island and 
at Central Islip. J. G. Perry, State Arch., Albany; H. E. 
Howland, Pres. Bd. Manhattan State Hospital, 1 Madison 
Ave., New York. 

NEW YORK, N. Y.—Plans have been drawn for a new 
Methodist Episconal Church, at Willis Ave. and 141st St., 
to take the place of the old building on that site. Two lots 
adjoining have been purchased. The new North New York 
Church will cost about $60,000, and the plans include 
church and parsonage. The work will probably be begun 
about April 1. W.H. Barton, Pastor. 

ROCHESTER, N. Y.—The question of petitioning the 
legislature for permission to construct a new arsenal, to 
cost about $100,000, is being discussed. A lot has been 
selected which is 480x158 ft. Capt. L. Bordman Smith, 
of the First Separate Company; Capt. H. B. Henderson, of 
the 8th Company, and Lieut. E. N. Walbridge are inter- 
ested. 

ATLANTIC CITY, N. J.—It is reported that the city 
is to grant certain land to the Pennsylvania R. R. Co. on 
which it is proposed to erect a new passenger station. 
Arrangements are also rapidly being made for a new city 
hall, to cost about $300,000. F. P. Story, Mayor; Geo. 
Long, Chn. Com.; J. R. Champion, Chas. Evans and F. 
P. Cook, City Hall, Comrs. 

ELIZABETH, N. J.—The Consolidated Traction Co. pur- 
chased, Dec. 11, a tract of land at North Broad and 
Chestnut Sts., which will be used for storing the electric 
cars cperated in this city. It is stated that an office build- 
ing will also be erected on the property, which is 300 
x 100 ft. The company’s Blizabeth headquarters will be 
in the office building in North Broad St., and the car 
barns will be on Chestnut St. 

PRINCETON, N. J.—Ground was broken Dec. 11 for 
Blair Hall, a new dormitory, estimated to cost $131.120. 
The contract has been awarded to Stacy Reeves & Sons, 
the building to be completed by Oct. 1, 1897. The struct- 
ure will be 750 « 50 ft.. and two stories in height. Archs., 
Cope & Stewardson, 314 Walnut St., Philadelphia.—The 
board of trustees of Princeton University is reported to 
have taken definite action towards enlarging the college 
buildings. A graduate college building is also proposed. 

ALLEGHENY, PA.—The construction of a new city hall 
for this city is being actively considered by the citizens. 
John Heckert, Bldg. Inspector. 

HARRISBURG, PA.—Bids are asked until Jan. 4 for 
constructing a church building for the St. Paul M. E. 
congregation. Archs., Miller & Hast, 219 Market St., 
Harrisburg. 

PHILADELPHIA, PA.—Bids are asked until Dec. 22 for 
excavating for the U. S. Mint building in this city. Wm. 
M. Aiken, Supervising Arch., Washington, D. C. 

PITTSBURG, PA.—The Pennsylvania R. R. Co. is said 
to be considering sites for a combined passenger and 
freight station in this city, 


BALTIMORE, MD.—1t is stated that four 6-story ware- 
houses, two of them 64 x 204 ft., are to be built by the 
Baltimore & Ohio R. R. Co., in Baltimore. 

WHEELING, W. VA.—The Vance Shoe Co. has awarded 
contracts for constructing a 5-story building on Main St. 
Archs., Franzheim, Gilsey & Faris, Library Bldg. 

BEAUFORT, S. C.—The Charleston & Western Caro- 

lina Ry. Co. will build a combination passenger and 
freight depot and warehouse at this place at an early 
date, the same having been decided on last week. J. B. 
Cleveland, Pres., Spartanburg, 8S. C. 
. CLEVELAND, O.—Bids are asked until Jan. 4 for con- 
structing an iron tower and pile foundation for the Mau- 
mee light station, O. Lt. Col. Jared A. Smith, U. S. 
Engr., Cleveland. The following bids were received by 
Col. Smith Nov. 17 for furnishing the iron tower and 
beacons for the Maumee light station: 


T. H. Brooks & Co., Cleveland (accepted)...... $7,740 
Russel Wheel & Foundry Co., Detroit, Mich.. 8,880 
The Van Dorn Iron Works, Cleveland.........- 9,979 
John P. McGuire, Cleveland.... ...++2 seeeeees 10,250 
Chamblin & Scott, Richmond, Va...... rn ses ae, x00 
Michael Rabbitt, Toledo, O.........+20 cecseses 13,888 
Forest City Iron & Wire Co., Cleveland.. .......- 13,900 


DAYTON, O.—The council is considering sites for a new 
city building near Library Park. Chas, E. Pease, Chn. 
Com. 

TOLEDO, O.—Local papers state that a new passenger 
station is to be built for the Ohio Central Lines. Plans 
have not yet been selected. J. M. Ferris, Gen. Mgr., To- 
ledo; C. Buxton, Ch. Engr,, Toledo. 

URBANA, O.—It is reported that a fire at this place 
Dec. 12 destroyed a high school building, causing a loss 
of $80,000. 

ROME CITY, IND.—Plans are being perfected for the 
opening at Rome City of a Chatauqua. A syndicate of 
churchmen, headed by Bishop J. H. Vincent, of Buffalo, 
N. Y., proposes to expend $100,000 in improving the as- 
sembly grounds at Rome City and in the erection of 
buildings. 

PORT HURON, MICH.—Western and southern capital- 
ists are reported as negotiating for the purchase of a site 
in this city on which to erect a new elevator. 

CHICAGO, ILL.—Chas. M. Palmer, 1207 Monadnock 
Bldg., Chicago, has prepared plans for a 3-story apartm:nt 
house on Grand Boulevard, 97 x 50 ft., for P. J. Rvan. Pres. 
Ryan & O’Brien Woolen Co.—Jennings & Ross, 737 D<ar- 
born St., Chicago, are preparing plans for a station at 
Edgebrook, for the Chicago, Milwaukee & St. Paul R. R. 
Co.—Plans are reported as also being prepared. for a 
$20,000 brick school building and also for a church, etc. 
Wm. A. Merigold & Co., 156 La Salle St., Chicago, can 
be addressed. 

LEWISTOWN, ILL.—Bids are asked until Jan. 12 for 
erecting a new county court house to cost about $40,000. 
The building it is reported is to be paid for by the people 
of the city by popular subscription and when completed 
the county board will accept it. Archs., Bell & Kent, 
232 Merriam Block. Council Bluffs, Ia.; H. V. V. Clute, 
Chn. Com.; M. P. Rice, Secy., Lewistown, 

COUNCIL BLUFFS, IA.—Henry Voss, Ware Bldg., 
Omaha, Neb., is said to be preparing plans for a 7-story 
office building on Broadway for Robinson Bros. 

DES MOINES, IA.—The board of supervisors is report- 
ed as about to secure plans for an insane asylum to cost 
$50,000. 

ST. PAUL, MINN.—It is reported that the Yellowstone 
Park Association, of St. Paul, is considering the question 
of erecting four hotels and several other buildings in 
Yellowstone Park, making a total cost of $225,000. W. B. 
Casey, of Boston, Mass., and C. E. Gibson, of St. Louis, 
Mo., are said to be interested. 

SAN ANTONIO, TEX.—Jul. de Horvath, 119 Dearborn 
St., Chicago, Ill., is reported by Chieago papers as pre- 
paring plans for the Grand Hotel in this city to cost about 
$300,000. The structure is to have eight stories and will 
be 126100 ft., containing 200 guest rooms. Mr. de 
Horvath is also preparing plans for a $150,000 bank and 
office building here. This building will be 220120 ft. 
and four stories high. 

COLORADO SPRINGS, COLO.—Weston & Trost, Colo- 
rado Springs, have prepared plans for a new $150,000 
office building at Nevada and Pike’s Peak Aves., for W. 
S. Stratton. Bids for the work are reported as now be- 
ing received. 

SANTA ANA, CAL.—The construction of a $50,000 
county court house in this city is reported as being con- 
sidered. 

OAKLAND, CAL.—Plans have been prepared for a $40,- 
000 theatre at San Pablo Ave. and 17th St. Geo. W. 
McNear and W. M. Watson are interested. 


HEALDSBURG, CAL.—It is stated that an election wiil 
be held Jan. 4 to vote on the question of issuing $25,009 
in bonds for constructing a new school building. W. W. 
Moreland, W. H. Barnes, C. H. Pond, Trustees. 

MEXICO, MEX.—It is stated that the Larralde Bros. 
have purchased the site of the Teatro Progreso, which 
burned recently, and will erect on it a 3-story brick and 
granite building to cost $100,000. 


WATER-WORKS. 


LEBANON, N. H.—Chas. E. Lewis, J. L. Spring and C. 
D. Smith, Water Comrs., have visited several cities in- 
vestigating the question of filtration. It is thought that 
a well system of filtering the water supply of this place 
ean be constructed for about $1,000. 

WATERBURY, VT.— The Burlington ‘‘Free  Press’’ 
states that this village has closed a contract with the state 
fog furnishing water to the state asylum; state io pay $500 
a year for 50,000 gallons a day, or $800 if 100,000 gallons 
are used. C. F. Clough, Village Pres. 

MIDDLEBORO, MASS.—It is expected that the fire dis- 
trict will take action this week in regard to the proposed 
issue of $16,000 in bonds for a standpipe. 

NEW BEDFORD, MASS.—Bids are asked until Dec. 18 
for the purchase of $400,000 in 4%, 30-year water bends. 
James H. Hathaway, Cy. Treas. 

PROVIDENCE, R. I.—Bids are asked until Dec. 19 for 
furnishing about 162 gross tons of 12 to 4-in. cast-iron 
water pipe. Robt. E. Smith, Comr. Pub. Wks. 

MIDDLETOWN, CONN.—An election was called for Dec. 
15 to vote on the proposed appropriation of $215,000 for a 
new reservoir, as noted last week. W. F. Borrows, Pres. 
Comrs. 

BROOKLYN, N. Y.—The committee on water of the 
board of aldermen has decided to recommend an appropria- 
tion of $217,000. from the water budget for new water 
mains in New Utrecht. 

CASTLETON, N. Y.—It is reported that the water com- 
missioners have received several applications for a fran- 
chise to put in a gravity water system; no action yet taken, 
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DE RUYTER, N. Y.—At a special election Tec. 8 it was 
voted to issue bonds for new water-works to be owned by 
the village; supply by gravity from springs; plans and 
specifications will be prepared in the near future; popu- 
lation 800. A. W. Francis, Pres.; Edwin N. Coon, Secy. 
Water Comrs. 

NEW BRIGHTON (S. I.), N. Y.—The board of trustees 
is expected to take action this week in regard to a new 
contract with the Staten Island Water Supply Co. The 
contract expired a year ago and the water ccmpany is 
anxious for a new 5-years contract before this place be- 
comes a part of Greater New York. The Good Government 
Club has for some time agitated the question of municipal 
ownership of the works. 

SHARON SPRINGS, N. Y.—The question cf water-works 
is reported as being agitated in this village. 

_ TUPPER LAKE, N. Y.—It is reported probable that 
works’ will be constructed in the near future. 


ASBURY PARK, N. J.—A public meeting cf the township 

- eommittee was held Dec. 9 to consider the granting of a 

franchise to a water company to supply the township. It 

is said that many residents of West Park and West Grove 
are in favor of the project. 

ASBURY PARK, N. J.—Bids are asked until Dec. 28 for 
furnishing one duplex and one straight line air com- 
pressor, as stated in our advertising columns. Geo. H. 
Coffin, Supt. 


PERTH AMBOY, N. J.—The board of aldermen kas voted 
to issue $25,000 in 20-year 5% water bonds to pay for the 
repairs to the pumping engine, purchase cf a rew one and 
the extension of the water mains. 

ROCKAWAY, N. J.—Bids are asked until Dec. 29 for 
the purchase of $25,000 in 4% gold bonds, as stated in 
our advertising columns. Morford B. Strait, Mayor, writes 
us that the contract for constructing works has been 
awarded to S. M. Neff, of Dover, N. J., at $25,000; supply 
by gravity from White Meadow Brook. 


COATESVILLE, PA.—It is reported probable that an 
election will be held in February to vote on an issue 
of $20,000 in bonds for increasing the water supply, as 
noted several weeks ago. 

HARRISBURG, PA.—Mayor Patterson has approved the 
ordinance appropriating $10,000 for the extension of the 
influent pipe at the water-works. The work will be started 
at an early date. 

IRWIN, PA.—The 5-year contract with the West- 
moreland Water Co. expired in August, and it is stated 
that the council has purchased a site near Jeannette, where 
~ municipal works will be erected. The water company will 
not renew its contract for a shorter period than five years. 


LEBANON, PA.—Dr. J. R. Beckley, Pres. Water Dept., 
writes us that an ordinance is in course of passage by 
council authorizing the water and light commission to 
advertise for bids to increase the present water supply to 
2,000,090 gallons daily of soft water, as noted in our issue 
of last week. 

MARCUS HOOK, PA.—It is reported that works may be 
constructed at this place; supply by gravity to a reservoir. 
Walter Wood, Borough Engr. 

McKEESPORT, PA.—Charters were granted: Dec. 10 to 
the following three water companies, each having an au- 
thorized capital stock of $5,000, with $500 paid in: Jeffer- 
son & Mifflin Water Co., to operate south and west of 
the Monongahela River, bounded by lines of townships of 
Baldwin, Snowden and Union in Allegheny county; Yough 
Valley Water Co., to operate just outside the limits of 
city of McKeesport; Lincoln Water Co., to operate in For- 
ward Township, Allegheny county; Treas., J. P. Mcintyre, 
of McKeesport; other directors, D. W. Courtney, R. R. 
Chester, C. Biggs, R. Stevenson and Frank Chester. 

ORELAND, PA.—This village is reported as planning to 
construct water-works. 3 

PHILADELPHIA, P.—Charles F. Warwick, Mayor, has 
signed the ordinance providing for a loan of $3,000,009 for 
a filter plant or plants to connect with the several pumping 
stations embraced in the water supply of this city. 

PITTSBURG, PA.—J. O. Brown, Dir. Pub. Safety, has 
awarded the New York Filter Mfg. Co. of New York, the 
contract for a filter plant at the Public Safety Building, av 
$1,250. 

RIDGWAY, PA.—The board of health is reported to have 
decided to recommend to council that the water supply be 
filtered and that a new source of supply be obtained as soon 
as possible. 

ROCKVILLE, MD.—This city has sold its $20,000 in 20- 
year 4% water bonds, to Thos. S. Grimke, 80 Broadway, 
New York, at 101%. Joseph Reading, Mayor. 

WASHINGTON, D. C.—The ‘‘Evening Star’ states that 
Architect Clark of the capitol has submitted a report to 
the house, estimating that a filtration plant for the capl- 
tol will cost $11,050 for the house wing and $10,900 for 
the senate wing; plant to furnish 300,000 gallons daily to 
seach wing. 

HARRISONBURG, VA.—N. Wilson Davis, of Atlanta, 
Ga., has been engaged to make plans for a gravity system of 
water-works at this place; surveys now in progress. 

LENOIR, N. C.—The board of trade is reported as en- 
deavoring to secure water-works and other improvements, 
S. T. Pender, Secy. 

FORSYTHE, GA.—J. N. Hazlehurst & Co., ‘Norcross 
Bldg., Atlanta, have the contract for constructing works 
at this place and expect to begin work the last of this 
month; plant is to be completed by April 1, 1897; bonds for 
the works were recently sold. 

UNION,S. C.—A press report states that several engineers 
are in town consulting with the water-works commission 
in regard to the erection of works. It is thought that con- 
struction will be commenced in the near future. 

ATLANTA, GA.—The water board has voted to lay a 
6-in. main from Curran St. to the Fulton county barracks; 
county will pay cost of construction and city will furnish 
water free of charge. 

CONYERS, GA.—M. H. Plunket, Cy. Clk., writes us that 
no steps are being taken for works at this place. 

HAWKINSVILLE, GA.—S. A. Way, Mayor, writes us 
that as soon as the $30,000 in bonds are sold the city will 
be ready to construct works. 


OXFORD, MISS.—The contract for constructing works is 
reported to have been awarded to Sanders & Porter, of 
Louisville, Ky., at $11,577. 

WEST POINT, MISS.—This city has authorized the board 
of selectemen to issue $20,000 in bonds for the construction 
of water-works; system will be constructed the coming sum- 
mer, provided bonds are sold at satisfactory prices. C. W. 
Gibson, Chn. Com. 

NATCHITOCHES, LA.—It is reported that this place has 
voted to construct works. 

FRANKLIN, KY.—The contract for constructing works 
has been relet to the original contractors, Guild & White, 
of Chattanooga, who were the only bidders. 


LOUISVILLE, KY.—The board of public works has de- 
cided to place fire hydrants all over the city to take the 


place of the fire cisterns now in use, according to local 
papers. 

MADISONVILLE, KY.—M. W. Bishop and Samuel Pow- 
ers have been apponited a committee with power to employ 
an engineer to investigate the cost of a system of water- 
works, and to report same to council as soon as possible; 
population, 3,500. C. U. Osburn, Cy. Clk. 

BRADNER, O.—It is reported that this vilfage contem- 
plates the construction of water-works. ' 

CHAGRIN FALLS, 0O.—S. L. Wilkinson, Mayor, writes 
us that it is hoped to commence the construction of works 
within 60 days; estimated cost, $32,000 to $34,000; pre- 
liminary surveys were made by Burton J. Ashley, Opera 
House Block, Chicago. 

HUNTINGTON, IND.—Draper & Werling have been 
awarded the contract for connecting wells and rebuilding 
pumping station, as advertised in Engineering News, at 
$15,497; and Fulton & Fulton the contract for sinking 
tubular wells at $1.35 a ft. Sturtevant & Todd, Engrs., 
Association Bldg., Chicago; E. Q. Drummond, Cy, Clk. 

JACKSON, MICH.—Bids are asked until Dec. 17, ac- 
cording to reports, for constructing certain water exten- 
sions. J. K. Bogert, Supt. Pub. Wks. 

SCOTTVILLE, MICH.—Bids are asked until Jan. 4 for a 
deep well pump, tower 70 ft. high with wooden tank: 18 ft. 
in diameter and 20 ft. high, 8 hydrants, 13-HP. gasoline 
engine, and nearly a mile of 6 and 4-in. pipe. Alexander & 
Shaw, Engrs., 907 Chamber of Commerce, Chicago; G. H 
Reader, Chn. Com. 

TRAVERSE CITY, MICH.—A committee of six, in- 
cluding J. W. Milliken and E. J. Fulgeum, has been ap- 
pointed to prepare plans and specifications for municipal 
works, plans to be ready Feb. 1. The contract with H. D. 
Campbell for a water supply does not expire for five 
years. H. F. Northrup, Cy. Engr. 

GROSSDALE, ILL.—The ccuncil is reported as consider- 
ing the construction of the proposed works. Hill & En- 
richt, Engrs., Chicago. 

BELLEVILLE, ILL.—It is reported that Henry Leschens, 
of St. Louis, and others have been granted a franchise for 
the construction of new works in this city. 

MOMENCE, ILL.—Bids are asked until Jan. 11 for con- 
structing works, as stated in our advertising columns. : 
B. Astle, Cy. Clk., writes us that it is proposed to lay the 
mains this winter and to complete stand-pipe, pumping en- 
gine, etc., as early in the spring as possible. 

WESTERN SPRINGS, ILL.—Bids are asked until Jan. 
5 for laying water supply pipes and drains in Walnut St., 
from Ashland to Grand Ave. F. A. Johnson, Village Clk. 

KAUKAUNA, WIS.—The proposed works noted last week 
will cost about $80,000, consisting of 11 miles of pipe, 90 
hydrants, artesian well, reservoir, pumps, etc. 

CORRECTIONVILLE, IA.—An election was held Dec. 14 
according to reports, to vote on the construction of water- 
works and an electric light plant. 

ADA, MINN.—Councilman Andrews is reported as want- 
ing bids on a 1,000-bbl. tank. 

DULUTH, MINN.—Bids are asked until Jan. 4 for the 
purchase of $1,695,000 in 4%4% 30-year water and light 
bonds, according to reports. F. J. Voss, Cy. Treas. 

MABEL, MINN.—We are informed that nothing will be 
done until spring in all probability in regard to cons‘ructing 
works at this place. The work was advertised several 
months ago. The plans were prepared by Fred H. Pickles, 
Cy. Engr., Winona. 

ROCHESTER, MINN.—Burt. W. Eaton, of Rochester, 
has been appointed by the court to sell the water-works 
on mortgage foreclosure. 

GOTHENBURG, NEB.—There is some talk of construct- 
ing water-works; town voted $10,000 in bonds two years 
ago but could not sell the bonds at that time. C. A. Ed- 
wards, Mgr., Gothenburg Power & Irrigation Co., can prob- 
ably give information. 

HASTINGS, NEB.—An election will be held Dec. 21 to 
vote on an issue of $8,000 in bonds for extending the 
water-works. G. J. Evans, Mayor. E. A. Francis, 
Cy. Clk. 

ST. LOUIS, MO.—Bids are asked by the board of pub- 
lic improvements until Feb. 16, according to reports, for 
two new pumping engines at the Chain of Rocks. 

BENTONVILLE, ARK.—It is reported that a special tax 
has been voted for the construction of works, to cost 
$30,000. 

SEARCY, ARK.—Ross & Carnis are said to have peti- 
tioned for a franchise to construct works. 

HILLSBORO, TEX.—O. J. Morris, Supt., writes us that 
the proposed extensions noted Dec. 3, will include a 500,- 
000-gallon pump, with boiler and about $11,000 worth 
of 10 to 4-in. water mains; supply from artesian wells. 

McKINNEY, TEX.—J. M. Pearson, Mayor, writes us 
that this city needs water-works, but under the law 
cannot establish the plant until the present municipal 
debt is reduced; population 5,000. 

ORANGE, TEX.—B. C. Miller, Mayor, writes us that 
owing to the burning of the high school building, which 
will have to be replaced at a cost of about $15,000, water- 
works cannot be constructed for a year at least. 

PITTSBURG, TEX.—F. H. Goodjohn, Mayor, writes us 
that is is the intention of the council to contract next 
spring for a combined water-works and electric light 
plant, provided the cost will not be too great. 

EMPIRE, COLO.—A press report from Georgetown 
states that a movement is on foot to construct water~- 
works and an electric light plant at Empire. Frank L. 
Peck, Mayor. . 

PALISADES, COLO.—We are informed that a wooden 
tank or stand-pipe will be erected and a water supply 
obtained from the Grand River; only a small plant and no 
contracts to be awarded. 

NEWBERG, ORE.—This city has not yet sold the $15,- 
000 in bonds voted for a gravity system of water-works. 
J. G. Hadley, Cy. Recdr. 

SHERIDAN, ORE.—The city is reported as now out of 
debt and in a condition to warrant the construction of 
water-works. 


ETNA, CAL.—Works are being constructed at this 
place. 


LAKEPORT, CAL.—A. L. Adams, Engr., has recom- 
mended a water supply from wells with a 200,000-gallon 
reservoir at an elevation of 100 ft. above Main St.; esti- 
mated cost of works, $17,250. 


SANTA BARBARA, CAL.—The city engineer has been 
directed to prepare estimates for a pipe line from the 
tunnel to that city. J. K. Harrington, Cy. Engr. 


WATSONVILLE, CAL.—The Watsonville Water & 
Light Co. was incorporated Dec. 5, with a capital stock 
of $500,000, commencing with $2,500, by Francis Smith, 
of Santa Clara; F. W. G. Moebus, of Alameda, and F. 
W. Longee, W. W, Montague and Daniel Wilson, of San 
Francisco, 


SANTA MONICA, CAL.—The City Water Co. was incor- 
porated Dec. 4 with a capital stock of $20,000, com- 
mencing with $400, by J. H. Claudius, B. J. Vawter, D. 
M. Clark and D. R. Green, all of Santa Monica. 


RENO, NEV.—It is thought that water-works can be 
constructed for about $75,000, and that an election will 
be held to vote on the question. R. L. Fulton, E. R. 
Dodge and Henry Ruhe can give information. 


SALMON CITY, IDAHO.—J. W. Birdseye, Chn. Trus- 
tees, writes us that R. W. Faris, of Idaho Falls, pre- 
pared plans and was awarded the contract in September 
for constructing works, $15,000 in bonds at par to be 
taken in payment for the plant complete. The bonds 
were not to be made payable in gold, and the contractor 
coulda not place them, and was unable to go on with the 
work. Since the election a proposition has been received 
to take the bonds as originally intended and go on with 
the work, but owing to the cold weather the matter 
has been postponed for the present. The supply will be 
by gravity from a creek. 


ST. MARYS, ONT.—It is reported that the plans of 
Wiliam Newman, of Windsor, for works at this place 
have been accepted. 


IRRIGATION. 


WACO, TEX.—Press reports state that the people of 
this city propose to build a dam sufficient to irrigate 
40,000 acres of land. The dam will be about 4 ft. high. 
I. T. Arnold can be addressed. 


FORT COLLINS, COLO.—Press reports state as fol- 
lows: The Larimer & Weld Reservoir Co., owner of the 
Terry Lake reservoir, one mile north of Fort Collins, 
advertised for bids about Dec. 5 for making improvements 
on the dam and outlet of the reservoir. The work will con- 
sist in reinforcing the embankment on the outer side, 
both east and west of the outlet riprapping, the inside 
of the dam near the outlet and the extension of the ma- 
sonry of the discharge works by 100 ft. of stone archway 
with cement flooring. 

MISSOULA, MONT.—Bids are being received, according 
to reports, for extending the Canon ditch, 1,500 ft., ree 
quiring 6,500 cu. yds. of earth excavation. E. S. Hathaway. 


SAN LUIS POTOSI, MEX.—It is stated that the con- 
struction of an irrigation system is proposed near this 
place. A dam is now being built, and it is proposed to 
build six others. C. H. McClure, of San Luis Potosi; H. 
Carter, of London, England, and B. F. Jones, formerly 
superintendent of the Kansas City (Mo.) Water-Works. 

NEW COMPANIES.—Cucamonga Land & Farm Co., Cu- 
camonga, Cal.; $50,000, with $22,700 paid in; to build 
reservoirs, pipes, mains etc., buildings, electrie light 
plants, etc.; Thos. Feron, B. H. de Jersey, Cucamonga; 
Fred W. Armitage, H. O. Maynard, Ontario, Cal. 


SEWERAGE. 


DANVERS, MASS.—Surveys are being made by J. J. 
Van Valkenburgh, of South Framingham, Mass., for a 
system of sewage disposal by filtration for the state luna- 
tic asylum at this place. The institution has about 1,000 
inmates. 

MALDEN, MASS.—The construction of a 72x 96-in. 
brick drain in Saugus Branch Creek has been planned; 
estimated cost, $75,000. G. A Wetherbee, Cy. Engr. 


WATERBURY, CONN.—Press reports state as follows: 
Waterbury has applied to the superior court for an order 
of notice that the city proposes to petition the next legis- 
lature for legislation to enable it-to dispose of its sew- 
age by a trunk sewer through the Naugatuck Valley to 
Long Island Sound. Judge Elmer has approved the ap- 
plication. The proposed work will be 31 miles long, and 
will cost $1,500,000. It is expected opposition will be 
met in towns along the valley toward the sound. 

BROOKLYN, N. Y.—Bids are asked until Dec. 24 for 
strengthening the twin main sewers in Hendricks St., 
between Wortman Ave. and the sewage purification build- 
ing; surety, $1,900. T. B. Willis, Comr. Cy. Wks. 

JAMAICA, N. Y.—We are informed that the board of 
sewer commissioners of Jamaica, at its meeting Dec. 8, ap- 
proved plans for a chemical precipitation p.ant for the 
disposal of the sewage. J. J. McLaughlin, Hngr., Ja- 
maica. 4 

LYONS, N. Y.—It is proposed to construct a system of 
sewers 15 miles in length, to cost $50,000, according to 
reports. 

NEW ROCHELLE, N. Y.—J. K. Wilkes is engineer to 
the sewer commission at this place, and not Horace 
Crosby, as noted last week. 

ROCHESTER, N. Y.—Bids are asked until Dec. 21 for 
constructing a sewer in University Ave. The sewer will 
be of 24-in. pipe and 2,100 ft. long, and is to drain the 
proposed subway under the N. Y. C. & H. KR. KR. R. 
tracks; estimated cost, $13,000. E. A. Fisher, Cy. Engr. 
—lIt is proposed to construct a sewer in Jay St. to cost 
$5,750. T. S. Pulver, Cy. Clk.——Local papers state that 
W. J. Stewart, Asst. Cy. Engr., is preparing plans for 
outlet sewers in five streets. T. J. Neville, Clk. Execu- 
tive Bd 

SANDY HILL, N. Y.—Plans have been completed and 
approved for the proposed sewer system for this place. 

BURLINGTON, N. J.—The question of constructing a 
sewer system to cost about $75,000 is being considered 
by the council. John W. Davis, Chn. Com. 

JERSEY CITY, N. J.—E. W. Harrison, Fuller Bldg.; 
Dennis Fowler and W. W. Ruggles, civil engineers, Jer- 
sey City, have been appointed to prepare plans for re- 
constructing the Ravine road sewer. 

JERSEY CITY, N. J.—Bids are asked until Dec. 21 for 
constructing 550 ft. of 24-in. brick, and about 4,300 ft. of 
18 to 12-in. pipe sewers. The work will include about 
600 cu. yds. of rock excavation, 20 cu. yds. of concrete, 
etc. J. C. Kaiser, Chn. St. Com. 

ERIE, PA.—It is proposed to extend the Liberty St. 
main sewer from 12th to 17th St., at a cost of $8,500. 
George Platt, Cy. Engr. 

SCRANTON, PA.—The council is considering an ordi- 


nance providing for the extension of sewers in the sec- 


ond district, at a cost of $36,000. J. P. Phillips, Cy. Engr. 

CINCINNATI, O.—Plans are being prepared for sewers 
in about 20 streets; work to be done next year.——The 
board of administration has decided to advertise for bids 
for constructing 2.200 ft. of the trunk sewer in Bloody 
Run, at a cost of $51,000. Aug. Herrmann, Pres. 

MARION, O.—It is proposed to construct a sewer ditch 
with a brick cover in Silver St., at a cost of about $45,000. 
Councilman Shutt and City Engineer Scott can be ad- 
dressed. 

SPRINGFIELD, 0.—Bids are asked until Jan. 11 for 
constructing 1,400 ft. of 30-in. pipe sewer in an alley, 
and 2,200 ft. of 24 and 30-in. pipe sewer in Farlow and 
Warden Sts. D. F. Snyder, Cy. Engr.; S. J. Wilkerson, 
Cy. Clk. 

TOLEDO, 0.—Bids are asked until Dec. 28 for construct- 
ing 24-in. brick sewers in thrée streets and pipe sewers 
in two others, L. P, Harris, Cy. Clk, 
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AUBURNDALE, 0O.—It is reported that work will soon 
be begun on seven miles of sewers in Auburndale, to 
cost $33,200. W. G. Clark, Engr., Toledo. 


YOUNGSTOWN, 0O.—Press reports state that the board 
of health has notified the state board to send a commis- 
sion to this city to examine the sewer system of the place. 
The changes needed, it 1s stated, will involve an expendi- 
ture of $200,000 or $300,000. : 


CRAWFORDSVILLE, IND.—We are informed that 
plans have been completed for the proposed sewers in this 
city; money has been raised and the work arranged for. 
Ss. C. Hutton, W. N. McCampbell, B. F. Hutchings com- 
pose the committee. Alvord & Shields, Consult. Engrs., 
The Rookery, Chicago, Ill. 

CHICAGO, ILL.—Cogan & Pound have been awarded 
the contract for constructing a 42-in. brick sewer in In- 
diana Ave., at $49,335.—The commission of expert engi- 
ners, appointed to prepare a plan for diverting the sew- 
age now flowing into the lake, has decided that inter- 
eepting sewers are the best means of solving the prob- 
jem, and as the Lake View territory is suffering most, 
it has been taken up first. According to the plan prac- 
tically agreed upon, an intercepting sewer will be built 
from Fullerton Ave. north to Lawrence Ave., and an- 
other sewer south from the north boundary of the city 
to Lawrence Ave. A pumping station will be located at 
the foot of Lawrence Ave., and a ‘sewer built from the 
lake to the north branch of the river in Lawrence Ave. 
The sewage from the two intercepting sewers will be 
pumped into the Lawrence Ave. sewer and carried to the 
river. Joseph Downey, Comr. Pub. Wks. 


WESTERN SPRINGS, ILL.—Bids are asked until Jan. 
5 for furnishing the labor and materials and laying pipe 
sewers, drains, etc., in two streets. F, A. Johnson, Vil- 
lage Clk. 


MILWAUKEB, WIS.—The board of public works has 
submitted estimates for the construction of sewers during 
1897, which will cost about $310,000. Geo. H. Benzen- 
berg, Cy. Engr. 

RIPON, WIS.—We are informed that a committee of 
citizens has been appointed to investigate and report on 
the proposed sewer system for this place. No further 
steps have been taken. W. W. Robinson, Chn, Com.; S 
E. Mason, Cy. Clk. 


HILLSBORO, TEX.—We are informed that about two 
miles of 10 and 8-in. sewers are proposed. 


HOUSTON, TEX.—We are informed that Alderman 
‘Cronan on Dec. 8 introduced a resolution to authorize the 
ity engineer to prepare a profile, etc., for pipe sewers 
in Washington St. for a distance of 14 miles. It is also 
‘proposed to pave this part of the street, the total work 
to cost about $100,000.—Plans and specifications have 
‘been prepared and referred to the board of public works 
for putting in a 36-in. double ring brick sewer in Heiner 
‘St. for a distance of 1,965 ft. L. A. Gueringer, Cy. Engr. 
W. E. Humphreyville has been awarded the contract 
‘for constructing a sewer in Elysian St. at $2,289. 


COLORADO CITY, COLO.—Press reports state that the 
citizens of this place are discussing the question of con- 
structing a sewer system to drain this city, Colorado 
Springs and Manitou. Committees are being appointed by 
the different cities to consider the proposition. H. D. 
Morse, Mayor, Colorado City; L. A. Humphrey, Chn. 
Sewer Com., Colorado City; Mayor Plumb, Colorado 
Springs. 

LAJOLLA, CAL.—The construction of a sewer system is 
being urged by the LaJolla Improvement Society, ac- 
cording to reports. 

SAN FRANCISCO, CAL.—Bids were asked until Dec. 29 
‘for furnishing the Mare Island navy yard with sewer pipe, 
Portland cement, etc. Edwin Stewart, Paymaster General, 
Navy Dept., Washington, D. C.——Thos. O’Neil, R. Riech- 
enbach and J. Touhey have been appointed a committee 
by the Holly Park and Five Mile Improvement clubs to 
prepare a bill for the legislature authorizing an appropria- 
tion of $300,000 for a sewer system in the district be- 
tween 30th St. and the county line. Behrend Joost can 
also be addressed. 

SAN FRANCISCO, CAL.—The supervisors have adopted 
resolutions for constructing 54 to 30-in. brick and 20 to 
12-in. pipe sewers in about 15 streets. J. A. Russell, Clk. 

SAN JOSE, CAL.—The city engineer is reported to have 
been directed by the council to prepare plans for sewer in 
San Carlos St., to cost $6,000. Councilmen Nolting, Ho- 
gan, Jarman, Main and Mangrum can be addressed. 

LACHINE, QUE.—It is reported that the construction of 
‘a sewer system to cost about $150,000 is under discussion. 

LONDON, ONT.—The following bids were received Dec. 
7, for constructing Section C of the new Sewer system; 
Ormsby Graydon, Cy. Engr.: 


Harding & Leathorn, London,... «..+++++++ +: $10,900 
GC. Barfitt, London.... «sees ssccceseee covcee 14,863 
Simpson & Murray, London.... .+++++ eserves 14,385 
Wm. F. Grant & Co., Toronto (accepted)...... 9,112 
J. W. Cawrse, London. ..- sesesseree sovsvencters 9,973 
A. J. Brown, Toronto, Ont.....2.- seeeeeeevedss 10,915 
Clark & Connolly, Toronto.. ........ cts dha eros WL ORLOS 
Geo. D. Cameron & Co., London.........+---- 11,368 
J. S. Fallows, London...... ...-++.. Sno Le 
J. S. Fallows (with hydraulic cement)...... «+++ 15,092 
George F. Webb, Hamilton, Ont...+..++ ssrere- 17,389 


GARBAGE DISPOSAL-STREET CLEANING. 


CHICOPEE, MASS.—The board of health is reported as 
to recommend to the new city government that some kind 
of a garbage gathering system be introduced into the city. 

GLOUCESTER, MASS.—The special committee on gar- 
bage removal has reported against a garbage crematory 
“as too expensive and has recommended that the garbage 
be dumped into the ocean by means of a scow. 

INDIANAPOLIS, IND.—Bids are asked by the board of 
public works until Dec. 21 for street cleaning and sweep- 
ing of permanertly improved streets. 

MILWAUKEE, WIS.—Local papers state that bids will 
be asked in a few days for a 150-ton garbage crematory; 
the contract with the Wisconsin Rendering Co. expires 
March next. Geo. H. Benzenberg, Cy. Engr. 

SAN FRANCISCO, CAL.—The Sanitary Reduction Co., 
office at northeast corner of Montgomery and Commercial 
Sts., as noted Oct. 1., is reported about to construct a 
600-ton Thackeray plant. Chas. Thackeray, of Montreal, 
inventor of the system, will superintend the work. L. R. 
Ellert, Pres. 


STREETS AND ROADS. 


WARE, MASS.—The question of issuing $50,000 in 
bonds is being considered by the citizens. 


BROOKHAVEN (L. I.), N. Y.—A committee has been 
appointed ot prepare plans and to advertise for bids for 
maintaining the highways throughout the township, for 
tibia $10,000 was recently appropriated,- according to 

ports, 


BROOKLYN, N. Y.—The committee has reconimended 
the paving of portions of about 20 streets and avenues. 
T. B. Willis, Comr. Cy. Wks. 

BUFFALO, N. Y.—Bids are asked until Dec. 22 for 
asphalt surfacing in two streets, and also for asphalt 
paving in one street. R. G. Parsons, Secy. Bd. Pub. Wks. 

ELIZABETHTOWN, N. Y.—The county board of su- 
pervisors has voted to construct a highway in Ticon- 
deroga. Garrison W. Foote, Samuel Root and Joseph 
Wright, Comrs.; M. C. Perry, Chn. Bd. 

MOUNT VERNON, N. Y.—The following bids were re- 
ceived Dec. 1 by Geo. M. Jenkins, Cy. Cik., for grading 
and improving three streets and macadamizing Bridge 


St.; 1, for North 3d Ave.; 2, for Bridge St.; 3, for East” 


Lincoln Ave.; 4, for Sidney Ave.: 
py 2. 3. 4. 
$8,659 tS Bares 


,830 Same te 
8,733 $25,623 $3,123 


Daniel Murray ....-esse02 sees 
Edgar Henriques ...-.--++ +++; 
Cortright & Kenlon.......$7,385 : 
Johnson & Light...... --.- 3,411 8,083 16,098 1,492 
John Marion .......+e-e- Pr AE 082 
NIAGARA FALLS, N. Y.—The contracts for asphalt 
paving for which bids were opened Dec. 11, as advertised 
in Engineering News, have been awarded to the Barber 
Asphalt Paving Co., at about $98,000. The itemized bids 
will be published next week. W. W. Read, Cy. Engr. 


NEW YORK, N. Y.—Bids are asked by the department 
of public works, 150 Nassau St., until Dec. 28 for grading 
and curbing in three streets and altering sewers in two 
other streets. 


OLEAN, N. Y.—The council has adopted resolutions to 
pave Union St. to the city line. E. E, Allen, Supt. of 
Streets; Aldermen Baker, Frazee, Ramsey, Sloan and 
Ward can be addressed. 


MORRISTOWN, N. J.—It is reported that the county 
engineer has been directed to make surveys for a ma- 
cadam road from Williams Corner on Long Hill to John- 
son’s Bridge, near Simmit, a distance of 3 1-5 miles. W. 
E. King, County Engr., Landing, N. J 


PATERSON, N. J.—The aldermen have agreed to ask 
the legislature to grant this city authority to issue 
$1,000,000 in bonds for permanent street paving. Alder- 
men Post, Wright, Delaney, Maguire, Durgett, Lang and 
Sturr, can be addressed. J. T. Pollitt, Cy. Clk. 

PERTH AMBOY, N. J.—The county board of free- 
holders is considering the question of macadamizing roads 
between Metuchen and Perth Amboy; between South 
Amboy and the South River road and also for the ma- 
cadamizing of the New Brunswick and Cranberry road. 


WOODBURY, N. J.—Bids are asked until Jan. 20 for 
building a stone road in the townships of Glassboro and 
Washington, as stated in our advertising columns. Chas. 
N. Bell, Clk.; Chas, W. Starr, Dir. Bd. Freeholders. 

PITTSBURG, PA.—Bids are asked until Dec. 22 for 
grading and paving portions of six streets, HE. M. Bige- 
low, Dir. Pub. Wks. 

BALTIMORE, MD.—The council is considering ordi- 
nances authorizing an appropriation of about $160,000 
for Belgian block and asphalt paving in four streets. W. 
A. Hanway, Cy. Comr. 

KEY WEST, FLA.—Local papers state that the city 
commissioners have instructed the engineer to prepare 
estimates for paving four streets in the lower part of 
the city. 

SPRINGFIELD, O.—Bids are asked until Jan. 11 for 
grading, curbing, etc., in five streets. D. F. Snyder, Cy. 
Engr.; S. J. Wilkerson, Cy. Clk. 

TOLEDO, O.—Bids are asked until Jan. 11 for paving 
Huron St. from Washington to Lafayette St. with as- 
phalt on concrete foundation. L. P. Harris, Cy. Clk. 


MONTICELLO, IND.—The treasurer of White county 
has been authorized to sell $22,500 in bonds for con- 
Be uctng a@ macadam road. W. P. Bushnell, County 
urv. 


EVANSVILLE, IND.—The board of public works has 
directed the city engineer to prepare plans and specifica- 
tions for brick paving in Water St. from Walnut to In- 
gle St. Aug. Plafflin, Cy. Engr. 

ALTON, ILL.—Bids will be asked in March for 2,100 
lin. ft. of brick paving on 6 ins. concrete in Front St. 
from Market to Wood St., and also for constructing a 
retaining wall; estimates not yet completed. This work 
is to be done by the Cleveland, Cincinnati, Chicago & St. 
Louis Ry. Co., W. M. Duane, Engr. Maintenance of Way, 
Mattoon, Ill.; G. W. Kittredge, Ch. Engr., Cincinnati. 

CHICAGO, ILL.—Local papers state that the South 
Park commissioners are making arrangements for the 
construction of the South Shore Drive, to be five miles 
in length. Geo. H. Hess, Secy.; James W. Ellsworth, 

res. 

DULUTH, MINN.—Bids are asked until Dec. 21 for 
constructing 25 miles of wagon road in Swan Lake, and 
also for a portion of the Nuttertrunk road between Vir- 
ginia and the lower road. O. Halden, County Audr. 

ST. PAUL, MINN.—The park board has received plans 
for a boulevard on the West Side to cost $25,000. 

OMAHA, NEB.—Bids are asked until Dec. 21 for con- 
structing such permanent sidewalks as are required dur- 
ing 1897. We are informed that there are prospects of 
considerable work under this contract. R. B. Howell, 
Cy. Engr. 

GALVESTON, TEX.—The council is considering the 


question of macadamizing portions of certain streets. 
Frank Jones, Chn. Com. 


HOUSTON, TEX.—We are informed that the council 
is considering a motion made by Alderman Cronan for 
paving in Washington St. and for constructing 1% miles 
of sewers in the same street. The work will cost about 
$100,000. L. A. Gueringer, Cy. Engr. 

OAKLAND, CAL.—Press: reports state that plans are 
being developed for a boulevard through the hills to the 
city cemetery. A. H. Breed, E. C. Sessions and J. J. 
Warner are interested. 

SANTA CRUZ, CAL.—The committee on the Cliff 
drive is reported to have about completed plans and 
specifications for grading and improving the Cliff drive. 


MANUFACTURING PLANTS. 


KEENE, N. H.—The Frank T. Fowler Cycle Co of Wor- 
cester, Mass., will move to this city, it is said, as soon as 
factory buildings are erected. 


BOSTON, MASS.—Land containing 8,000 sq. ft., and 
fronting on East 1st St., South Boston, near L St., has been 
sold by C. S. Judkins to E. W. Gilmore, who it is reported 
is to erect at once a large 3-story frame building, to be 
used for the manufacture of electrical supplies. 


PROVIDENCE, R. I. — The Rhode Island Tool Co. has 
placed the contract for its new galvanizing room with the 
Berlin Iron Bridge Co:, of East Berlin, Conn. The build- 


ing will be a fire-proof structure throughout, no woodwork 
being used, : 


WOONSOCKET, R. J.—It is stated that parties connected 
with the Globe Yarn Mills, in Fall River, contemplate the 
erection of a large mill here, if the ‘nducements are sat- 
isfactory. 


BUFFALO, N. Y.—A. G. Scheson, of Monongahela, Pa., 
president of the Carborundum Co., which has a large plant 
in operation in this city, is quoted as saying that his 
company will build a plant on the Canadian side of the 
river next spring. 

CORNING, N. Y.—The Wm. Bell Co., a steel manufactur- 
ing concern of New York city, is said to contemplate lo- 
cating here. The plant would cost about $325,000, and 
employ 200 men. 

LANCASTER, N. Y.—Frank Lass, Geo. Young and Henry 
Caldwell, of this place, will erect a 40 x 80 ft. brick factory 
for the manufacture of a patent tool. 


NIAGARA FALLS, N. Y.—Our correspondent writes us 
that Dobbie & Stuart will build a foundry to consist of 
five buildings. The Cataract Construction Co. will build 
several factory buildings for renting purposes.——The Al- 
bright & Wilson Electro Chemical Co., of Oldbury, Eng- 
land, will build a plant on Buffalo Ave., consisting of seven 
buildings covering 2% acres, to cost, exclusive of ma- 
chinery, about $40,000. 


NEW YORK, N. Y.—Brazier & Simonson, 156 Sth Ave., 
are reported to be preparing plans for a factory to be 
erected at 203 Bowery for Henry C. Miner, to be 64 x 100 
ft., six stories high; of brick and stone, with steel beams, 
galvanized iron cornice and skylight, fire-escape, passenger 
and freight elevators, steam heat, office fixtures, asphalt 
roof and stone sidewalk. 


STANLEY, N. J.—It is reported that the New Jersey 
Felt Mill has been leased to a Boston company, which will 
overhaul the plant and put in new machinery at an ex- 
pense of about $50,000, and operate it as a paper mill. 

LATROBE, PA.—A company composed of Joseph C. 
Head, Charles M. St. Clare, Jos. Baumgartner, Martin 
Cesare and John V. Toner, Greensburg, Pa., proposes to 
erect a brewery at this place. The capital stock, it is 
stated, is $50,000. 

LLOYDSVILLE, PA.—The Harbison & Walker Co., 
Pittsburg, Pa., is said to be having plans made for a large 
fire-brick plant to be erected here. 

McKEE’S ROCKS, PA.—D. R. Speer & Co. will enlarge 
their planing mill plant, increasing its capacity about one- 
half, it is reported. 

PITTSBURG, PA.—The Electric, Gas, Light & Power 
Co. has been organized with a capital stock of $1,000,000. 
It is stated that the company will erect a machine shop 
in some suburban town to cost $175,000, and employment 
will be given to about 300 men. The object of the com- 
pany is to erect gas producers in small towns for light, 
heat and power. Henry Hubbard, a mechanical engineer, 
now connected with the Manchester Traction Co.,. is 
president of the concern, and Ralph Theophilus, of the 
Oliver Steel Co., is the secretary. 

SCOTTDALE, PA.—The National Foundry & Pipe Works 
Co. has closed a contract, it is said, for the erection of a 
large machine shop in connection with its present works. 


BALTIMORE, MD.—It is reported that the Baltimore & 
Ohio R. R. Co. has awarded to Walsh & Bro, the contract 
for building a large erecting plant at Mount Clare. The 
work has already been commenced, and it will be pushed 
forward with all possible speed, the idea being to have 
it completed by the middle of March. A large electric crane, 
with a capacity of 100 tons, has been ordered. The new 
plant will be 300 x 75 ft. 


HAGERSTOWN, MD.—J. M. Hood, Pres. Western Mary- 
land R. R., has annuonced, it is reported, that the com- 
pany proposes building soon large repair shops in Hagers- 
town. 

SISTERSVILLE, W. VA.—The Hays Iron & Steel Mfg. 
Co., which will make oil and gas well tools and supplies, 
was incorporated recently, and will build a plant at once, 
The capital stock is $65,000, commencing with $30,000. 

GREENVILLE, S. C.—The New Mills Cotton Mfg. Co., 
which is now installing the machinery in its buildings, 
will also add in a short time an electric lighting plant. 

ROCK HILL, S. C.—A cotton mill, to be operated by 
electricity, is to be erected at this place soon. The power 
will be furnished by the electric plant already in opera- 
tion, but a new building and machinery will be required. 

SPARTANBURG, S. C.—The Spartan Cotton Mfg.: Co., 
which is just completing its second cotton mill, will as 
soon as the new mill is in complete operation, begin work 
on another, to operate about 50,000 spindles and to cost be- 
tween $300,000 and $400,000. 

CHARLOTTE, N. C.—Dr. J. H. McAden will build in 
Gaston county, on the Catawba River, a cotton spinning 
mlil to be run by water power, the equipment to include 
an electric light plant. The contract has not yet been 
awarded. 

GIBSONVILLE, N. C.—The Minneola cotton mill at this 
place will enlarge its present capacity within 60 days. 

WINSTON, N. C.—We are informed that Brown Brothers, 
whose large tobacco factory building was destroyed by 
fire last week, will rebuild and equip the same without de- 
lay. The main building will be of brick, 3 or 4 stories in 
height and about 250 x 100 ft., costing, with equipment, 
more than $100,000. 

EASTMAN, GA.—W. M. Clement and a syndicate of 
Northern capitalists will build a cotton manufacturing 
plant at this place, work on which will begin early in 
the coming year. 

MILLEDGEVILLE, GA.—The ‘‘Chronicle’’ says that a 
party has made the citizens the following proposition: If 
they will furnish stock to the amount of $100,Uvv, he 
will put in a $600,000 cotton factory, and build 800 tene- 
ment houses. If the city will guarantee exemption from 
taxes for five or ten years he will build the entire plant 
himself, 

KNOXVILLE, TENN.—Reports say that Edgar, George 
and A. A. Du Rocher will establish a knitting plant at 
Knoxville. The plant will be of considerable size, and will 
cost about $10,000. 

PERU, ILL.—The plant of the Peru Plow & Wheel 
Works burned Dec, 12. : 

DULUTH, MINN.—A permit has been issued to Stevens 
& Gray for the erection of a sawmill at the foot of Garfield 
Ave., to cost about $30,000, 


OMAHA, NEB.—The establishment of a beet sugar 
plant at this place is being talked of, The Commercial 
Club-is interested, 


TRINIDAD, COLO.— Paul Morton, Third Vice-Pres. 
Atchinson, Topeka & Santa Fe Ry., Chicago, is quoted as 


saying that the shops of this company may be removed 
from Raton, N. Mex., to Trinidad. 


SAN FRANCISCO, CAL.—A fire on Dec. 10 in the paint 
and varnish store of W. P. Fuller & Co., destroyed prop- 
erty to the value of from $50,000 to $100,000, The loss 
is in part covered by insurance, ~ : 
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GAS PLANTS. 


NEW YORK, N. Y.—Bids are asked until Dec. 24 for 
furnishing illuminating gas for lighting the public markets, 
armories, buildings and offices of the city, from Jan. 1 to 
Dec. 31, 1897. C. H. T. Collis, Comr. Pub. Wks. 

PLATTSBURG, N. Y.—Bids are asked until Dec. 23, ac- 
cording to reports, for laying gas mains and furnishing gas 
fixtures in buildings at Plattsburg barracks. Capt. Geo. E. 
Pond, Asst. Q. M. 

SARATOGA SPRINGS, N. Y.—The ‘‘Saratogian’’ states 
that the Home Gas, Electric Light & Power Co. is being 
organized by local business men to construct a plant for 
furnishing illuminating gas and incandescent electric lights. 
The franchise has not yet been secured, but will be as soon 
as the organization of the company is completed. 

SCHENECTADY, N. Y.—Bids are asked until Dec. 19 
for a complete gas lighting plant, as stated in our adver- 
tising columns. Geo. T. Ingersoll, Supt. W. W.; Geo. ab 
Bradt, Secy. Water Comrs. 

JERSEY CITY, N. J.—The George Washington Lighting 
Co. was incorporated Dec. 10 with a capital stock of $2,- 
000,000, all paid in, to manufacture burners for gas, petro- 
leum, electricity, or other substances for producing in- 
candescent or other light. John C. McGuire, Brooklyn, N. 
Y., 19,990 shares; Maurice J. Powers, New York, 3 shares: 
Chas. N. King, Jersey City, N. J., 7 shares. 

HINTON, W. VA.—A press report states that prepara- 
tions are being made for the erection of a large plant at 
New River Falls, near this city, for the manufacture of 
acetyline gas. The stock company is composed of eastern 
capitalists, and it is reported that the work is to be pushed 
vigorously. 

INDEPENDENCE, KAN.—It is announced that the En- 
terprise Oil & Gas Co. has been chartered under the laws 


of Kansas. Pres., A. C. Stich, Pres. Citizen’s National 
Bank; Treas., Geo. T. Guernsey, Cashier Commercial 
National Bank; Secy., C. L. Kimble. Capital stock, 


$1,000,000. The company is said to hold leases on 250,000 
acres of land in the Creek reservation. 

MOJAVE, CAL.—It is reported that $600 has been sub- 
scribed for new gas works and that Mr. James hopes to be 
able to light the town by the first of the year. 


MISCELLANEOUS CONTRACTS. 


STEAM ROLLER.—Colorado Springs, Colo.—Local pa- 
pers are urging the purchase of a steam roller. H. I. 
Reid, Cy. Engr. 

CEMENT.—Providence, R. I.—Bids are asked until Dec. 
21 for furnishing cement to be used during 1897. Bond, 
$5,000. Robt. E. Smith, Comr. Pub. Wks. 

FORTIFICATIONS.—Seattle, Wash.—Plans for fortify- 
ing three points on Admiralty Inlet, Wash., are in an 
advanced state, and it is hoped to ask for bids soon. 

BOILERS.—Brooklyn, N. Y.—Bids are asked until Dec. 
°4 for furnishing and setting three 60-HP. boilers, carry- 
ing 100 lbs. steam pressure. T. B. Willis, Comr. Cy. Wks. 


GUN EMPLACEMENTS.—Portland, Me.—The lowest 
bid received by Lieut. Col. A. N. Damrall, Dec. 12, for 


on Great Diamond 


constructin un emplacements, etc., ) ) 
Telat lan in Engineering 


Island, Portland Harbor, as advertised 


paddocks in Central Park; for furnishing 10,000 cu. yds 
of garden mold, etc. Department of Public Parks, The 
Arsenal, Central Park. 


BONDS.—Hoboken, N. J.—Bids are asked until Dec. 23 
for the purchase of $50,000 of 20-year library construction 
bonds; $90,000 of school building bonds; and $92,00) 
main outlet sewer bonds, all to be 20-year bonds at 5%. 
M. V. McDermott, Cy. Clk. 


PARK WORK.—St. Paul, Minn.—The county commis- 
sioners have decided to purchase 51 acres of land adjacent 
to Thalen Park, to be used as an addition to the park.— 
The park superintendent has submitted plans for a boule- 
vard along the bluff overlooking the river on the west 
side; estimated cost, $50,000. 


TUNNEL.—Durango, Colo.—Pret, Teachsler & Co., 
Windsor Hotel Bldg., were to open bids Dec. 15 for run- 
ning a crosscut tunnel a distance of 550 ft. for the work- 
ing of the Small Hopes mine, about 3% miles north of 
La Platta City. Blair Burwell, County Sury. 


ENGINES, CASTINGS, ETC.—New York, N. Y.—We 
are informed that the following bids were received by 
the board of public parks Dec. 7 for engines, castings, 
etc., at the Madison Ave. bridge: Joseph Edwards & Co., 
414 Water St., $7,940, and Augustus Smith, C. E., 39 
Cortlandt St. (accepted), $6,470. 


LIFT LOCKS. —Lockport, N. Y.—It is stated that plans 
are about completed for the proposed steel lift locks at 
this place for the Erie Canal; estimated cost, $500,000. 
The contract will probably be let early in January. C. 
W. Adams, State Engr.; G. W. Aldridge, Supt. Pub. Wks., 
Albany. 


GRANITE AND BRONZE MONUMENT.—Chickamauga, 
Ga.—Bids are asked until Jan. 5 for furnishing and con- 
structing a granite and bronze monument in Chickamauga 
National Military Park; bond, $20,000. Gordon Lee, Secy. 
State Memorial Board, Chickamauga; W. M. Everett, Chn., 
Atlanta, Ga. . 


RAILWAY EQUIPMENT.—Bangor, Me.—It is reported 
that at a meeting of the Bangor & Aroostook R. R., in 
this city, Dec. 9, it was voted to buy 408 flat cars, 180 
box cars and 5 cabooses, all to be fitted with Westing- 
house brakes and automatic couplers. Pres., A. A. Bur- 
leigh, Houlton, Me.; Gen. Mgr., F. W. Cram, Bangor; Ch. 
Engr., M. Burpee, Houlton. 


FIRE DEPARTMENT.—Bayport (L. I.), N. Y.—The Bay- 
port Hook & Ladder Co. and the Bayport Fire Depart- 
ment. which includes all the fire companies in the place, 
have been incorporated by Charles A. Post, William K. 
Post, Regis H. Post, John O. Savercool, Moses W. McMath, 
M. H. Packer, William H. Squires,. John R. Edwards, 
Stephen G. Hicks and Edward W. Gillette. 


REMOVAL OF TELEGRAPH SYSTEM.—Baltimore, Md. 
—Bids are-asked until Dec. 21 for the removal of the 
abandoned overhead lines of the police and fire-alarm 
telegraph system in that part of the city included in 
sections 2 and 38 of the underground conduits of said sys- 
tem, consisting of about 27 miles of copper and 38 miles 
of iron wire, about 70 poles, together with cross-arms, 
etc. N.S. Hill, Jr., Engr. Electrical Comn., 508 Equitable 
Bldg.; A. Roszel Cartheart, Chn. 

CANAL.—Salt Lake City, Utah.—The committee re- 
cently appointed by the council to investigate the ad- 
visability of constructing the surplus canal recommended 
Dec. 2 that a 60-ft. canal be constructed immediately, half 


supplies to the department of public safety: Fire hose; 
hand fire extniguishers; one or more steam engines to 
weigh about 7,0UU lbs., with pumps of sufficient capacity 
to discharge 700 gallons of water per min., and one or 
more steam fire engines with pumps of sufficient capacity 
to discharge 500 gallons per min.; combination hose wag- 
ons and chemical engines combined; chemical engines, 
with two 60-gallon horizontal tanks, nickel-plated sarvon 
wheels, with 500 ft. of hose; Duval water towers for 
aerial trucks; aerial extension ladders; general electrical 
supplies; bicycles; Pedrick & Ayer air compressor; radial 
head for milling machine and for coal hoist. Frank M. 
Riter, Dir. 

DREDGES.—St. Louis, Mo.—The following bids are re- 
ported to have been received Noy. 11 by Capt. H: E. 
Waterman, Uz S. Engr. and Secy. Missouri River Comn., 
for furnishing two hydraulic dredges, as advertised in 
Engineering News: 

Item 1, for one dredge with water jet agitators; 2, for 
one dredge with mechanical agitators; 3, for two dredges 
with water jet agitators; 4, for two dredges with mechani- 
eal jet ee 
_ Springfie oiler & Mfg. Co., Springfield, Ill., 1, $105,- 
508; 2, $109,981; 8, $102,000 each, accepted for cubs 4, 
$106,000 each, accepted for one. 

John S. George and H. P. Hells receivers Bucyrus Steam 
Shovel & Dredge Co., South Milwaukee, Wis., 1, $119,- 
750; 2, $129,750; 8, $119,500; 4, $129,500. 

New York Dredging Co., World Bldg., New York, 1, 


$200,000 and $105,000; 2, $2 ; 

pepo nd $105,000; 2, $200,000 and $105,000; 4, 
CONTRACT PRICES. 

BREAKWATER.—Philadelphia, Pa.—Maj. C. W. Ray- 


mond received the following bids Dec. 10 for constructing 
the proposed new stone breakwater and harbor of refuge 
at the entrance to Delaware Bay, as advertised in Engi- 
neering News; contracts not to exceed $4,660,000 have 
been authorized for this work; estimates made several 
years ago, placed cost of stone in substructure at $3 a 
Seis au BENE cha eco at $4 a ton; contractor is re- 
0 deposit 200, tons of stone 
280,000 tons each subsequent year: US Cimerice: 


Stone per net ton. 


Super- 

=S Structure, structure, 

Bidder. 1,210,665 173,745 
tons. tons. 
James McCarron, Philadelphia .... $1.31 $1.39 
National Contracting Co., New York 1.59 1.93 
John L. Grim, Philadelphia ....... ~ 243 2.92 
John M. Sharp, Philadelphia ...... 2.37% BEY (3) 

Hughes Bros.& Bangs,Syracuse,N.Y. 1.1836 1.18% 
Geo. B. Christie & Lowe, Chicago... 1.50 0 
William B. Gray, Baltimore, Md. ... 2.30 3.04 
Andrew Onderdonk, New York ..... 1.80 ~ 3.00 
Gwilliam & Miller, Philadelphia.... 2.46 3.90 
William Bailey Thomas, Atlanta,Ga. 2.05 2.30 
J. W. Hoffman & Co., Philadelphia. 1.89 1.89 
Booth: Brothers, New York ....... DROS} 3.98 
Venable Constructing Co., Atlanta.. 2.76 3.80 


GUN EMPLACEMENTS.—Portland, Me.—Lieut.-Col. A. 
N. Damrell received the following bids Dec. 10 for con- 
structing gun emplacements at Fort Constitution, N. H., 
as advertised in Engineering News: 


0 eet BIDS RECEIVED DEC. 10 


FOR CONSTRUCTION OF GUN EMPLACEMENTS AT FORT CONSTITUTION, N. H. | 


Molloy 
ee Hart- & 
Mairs lar Gardner Man- A.W.Bryne ford P’v’g Shehan, T.W.Kins- ru 

& Lewis, & Co., GC. Luth- hattan ConstnCo., & Const’n N.Ro- er&Sons, H.C. Fett Porte- &0'Hern Ween 

Quantities. 18 Broad- 100 Broad- er, Provi- Concrete West Med- Co., Hart- chelle, Waltham, Moore, mouth Yon- ” Trent’n 

way,N.Y. way, N. Y. dence,R.J. Co., N. Y. ford, Mass. ford,Conn. N.Y. Mass. NEY. N.H. kers,N.Y,. NJ. 

Excavation, earth ........++-sseeees 100 cu. yds. $0.30 $2.10 $1.25 $0.56 $0.40 $0.35 $0.50 $0.50 $0.50 $0.43 $0.40 $1.00 
Excavation, ledge ...---.++. s-++++: O00 0 aie 1.20 2.10 1.50 1.64 3.50 -T4 1.65 2.50 1.10 3.18 2.00 3.00 
Mimbankment | easccs cess erie is 6,800 “<< oe “30 1:95 81 125 hl 1.00 1.00 -40 1.06 -50 1.25 
Natural cement concrete .......---- clade 4.85 4.00 4.00 4.86 5.00 4.65 4.85 4.70 4.85 5.95 3.80 7.50 
Portland cement concrete ......---- 21Gb 7.50 12.00 8.00 8.50 9.00 tee 6.00 10.00 8.00 11.72 12.00 10.50 
Steel beams, channels, etc. ....-..--35,000 Iks..... oe -05 -03 -03% _ 04 _ 038% 08 -03 -0234 05 04 -035 
Anchor bolts 2 sets 2.80 840.00 400.00 250.00 150.00 155.00 225.00 20.00 100.00 260.00 152.14 175.00 
Trolleys ..... im 3.80 500.00 405.00 205.00 400.00 497.00 600.00 300.00 500.00 500.00 250.00 750.00 
Doors, single 40 18.00 10.00 36.00 25.00 9.50 25.00 15.00 29.00 50.00 15.00 20.00 
Doors, double ......----- 85 36.00 20.00 50.00 40.00 12.16 40.00 30.00 60.00 55.00 30.00 25.00 
BVICK Biss eiewisieta et Paverelne ssuefewieiac . 26.00 20-00 20.00 30.00 12.00 18.00 25.00 20.00 24.00 30.00 18.00 
6-in. vitrified pipe 4 -50 -40 +22 38 1.00 22 -60 1.00 -20 1.10 1.50 -50 
Sui: tc “e 2% A 45 .38 45 1.00 27 -80 1.00 225 1.15 1.50 -75 
4-in. cast-iron pipe -50 -60 -50 -50 1.50 54 -40 .30 .60 1.30 1.50 1.25 
Basin heads and gratings ......--+ 2,000 Ibs 0334 05 -03 04 -03 -03 .05 05 05 .05 .04 .03 
GYANGRS ca clnee bce oc oeetbslentar aetiviseate Bi eerste ete 1.90 60.00 130.00 58.00 75.00 78.00 250.00 100.00 200.00 136.00 50.00 250.00 
Railing for platforms .......+.+--++ 2 sets 200.00 50.00 130.00 100.00 50.00 23.00 25.00 100.00 50.00 27.00 25.00 25.00 
Tron “ladders. Giecne sos se nt slater ie 80.00 60.00 20.00 22.00 100.00 7.25 40.00 20.00 20.00 22.00 25.00 25.00 
Tron steps to platforms .....--++.+-+ 4 600.00 100.00 750.00 180.00 100.00 95.00 300.00 100.00 50.00 340.00 25.00 150.00 
Iron steps to observatory station..... 1 set..... 100.00 60.00 900.00 180.00 100.00 85.00 100.00 150.00 50.00 840.00 25.00 100.00 
Speaking tubes .....--.-- So Oe sian LOO Lites tars : aoe 15 80 -20 -10 25 .10 1.00 10 mar {95 
Quarry stone in concrete mass, per cu. yd.-.....-- 3.00 ce 2.30 a 1.50 fz 1.10 1.5 -59 __ 1.50 2.00 1.20 2.00 1.60 1.50 
Blectric lighting, complete plant....-..--++++++++ 6,000.00 5,500.00 3,500.00 4,500.00 7,500.00 6,800.00 7900.00 7,000.00 3,000.00 2,040.00 6,000.00 3,000.00 
4 ia 8 Ore oe Re OTC eo OT Me PO ON LOO $62,317 $61,627 $63,716 $64,501 $88,620 $55,373 $71,034 “$74,565 $55,523 $88,581 $59,770 98,661 
Time of beginning, all in 1897......---++-+eereeee Feb. 1 Mar. 1. Jan. 1. Feb. 1. Jan. 1. Apr. 15. Mar.1. Feb. 1. Mar. 1. Feb. 1. 5 dys. i 20. 
Time of completion, all in 1897 ......-+++++++++- Sept. 1 Sept. 15. 1 year. Dee. 1. Oct. 1. Oct.15. Dee. 1. Nov. 1. Nov. 1. Dec. 1. Dec. 1. macriks 


*130 cu. yds at $5.74, and 35 cu. yds. at $7.95. Mairs & Lewis’ bid for electric lighting was 100 lights to burn 12 hours ($4,000), and 100 lights to burn 6 hours ($2,000). 


News, was that of Isaac T. Brown, of New York, at 
$68,683, or $76,080. The detailed bids will probably be 
published next week. 

DREDGING.—Portland, Me.—Bids are asked until Jan. 
14 for dredging Portland Harbor, as stated in our adver- 
tising columns. Lieut.-Col. A. N. Damrell, U. S. Engrs. 


FIRE PUMPS.—Chicago, Ill.—Bids are asked until Dec. 
21 for furnishing two 750-gallon fire pumps in the pub- 
lic library building. W. B. Wickersham, Secy., City Hall. 

DREDGING.—New York, N. Y.—Bids are asked until 
Jan. 5 for dredging in Peekskill Harbor, N. Y., as stated 
in our advertising columns. Col. G. L. Gillespie, Army 
Bldg. 

PEDESTAL.—Philadelphia, Pa.—Bids are asked until 
Dec, 22 for constructing a pedestal for the Grant statue 
in Fairmount Park. Russell Thayer, Ch. Engr. and Supt., 
Room 127, City Hall. 

DREDGING.—Wilmington, Del.—Bids are asked until 
Jan. 12 for dredging in Wilmington Harbor and Chris- 
tiana River, Del., as stated in our advertising columns. 
Maj. Wm. F. Smith, U. S. Agent. 

CITY SUPPLIES.—Philadelphia, Pa.—Bids are asked 
until Dec. 23 for furnishing the department of public 
works with lumber, shovels, nails, steel, iron pipes, cast- 
ings, pig lead, bolts, gas meters, ete. T M. Thomp- 
son, Dir. 

UNDERGROUND CONDUITS.—Allegheny, Pa.—Elmer 
E. Loomis, Cy. Electrician, has completed plans and spec- 
ifications for putting city wires underground, and it is 
stated that bids will be asked at once for the conduits 
and cables. 

IRON FENCE, ETC.—New York, N. Y.—Bids are asked 
until Dec, 21 for erecting an iron fence around the deer 


the cost to be paid by the county, and that the total be not 
more than $20,000. It was further recommended that bids 
be asked at once, and that none but citizens of Salt Lake 
be employed in its construction. The report was adopted 
and the work will begin as soon as possible. 

CITY SUPPLIES.—Philadelphia, Pa.—Bids are asked 
until Dec. 21 for furnishing the department of public 
safety with the following: Plumbing supplies, lumber, 
hardware, bolts, nuts, iron and steel, iron and malleable 
castings, brass castings, oil, hubs, removal of ashes, 
roofing, patent pavement, bricklaying, plastering, dredg- 
ing, chemicals, fire signal boxes, patrol, signal and tele- 
phone stations, telephones and transmitters, mast arms, 
iron posts, iron and copper wire battery supplies, cables, 
poles, cross arms, manhole covers, conduits, creosoted 
lumber and such other supplies as may be required by 


the several bureaus connected with the department. F. 
M. Riter, Dir., Room 217, City Hall. 
TELEPHONE BEXTENSION.—Spokane, Wash.—Local 


papers state that the Inland Telephone & Telegraph Co., 
4th floor, Hazel Block, has decided to extend its system 
to Seattle and Tacoma, a distance of 290 miles, and to a 
number of otHer places, making the total extensions 536 
miles. The estimates for this work call for 16,000 poles, 
1,884 miles of No. 10 hard drawn copper wire, 15,000 cross 
arms and braces and 32,000 pins and insulators. The es- 
timated cost of material and labor is $72,000. The work 
will be commenced March 1 if the weather will permit, and 
completed by the middle of the summer. C. B. Hopkins, 
Gen. Mgr.—lIt is also stated that Sunset Telephone Co., 
of cen Francisco, Cal., and of Spokane, will extend its 
system. - 


FIRE EQUIPMENT, ETC.—Philadelphia, Pa.—Bids are 
asked until Dec. 21 for furnishing the following 


GUN BATTERY.—San Diego, Cal.—Maj. Chas. E. L. 
B. Davis, U. S. Engrs., San Francisco, received the fol- 
lowing bids Nov. 80 for constructing a gun battery and 
rorpede casemate at Ballast Point, San Diego Harbor, 

alee 


& William Cal. 
William H. Hea- Ccenst’n 


Quantities. Osburn, ly, San Co., San 

San Die- Francis- Francis- 

go, Cal. co,Cal. co,Cal- 

Excavation ...... 8,534 cu. yds. $0.50 $0.50 $0.30 
Marth fle .ieners pelt 2 45 30 -50 
Concrete No. 1...10,3886 ‘*. ‘ 10.50 10.50 8.40 
“s Te Ok OL aaa 22.05 12.00 10.80 
Paraffine covering. 3,550 sq. yds. a P5313) -30 
Hard finitshae : ccc. LOOT oe Be .50 -50 
Bricks; laid :...% ps fe lege ees 30.00 15.00 20.00 
Stl beams & fitgs.23,187 lbs..... 07 -06 -055 
Sti. tr’ly. bms, ete. 4;500 “* 1... ola -20 05 
Ammunition lifts. 4 each.... 650.00 1,000.00 1,300.00 
Cranesie Oat parseren 4-0 .; 2 9500100" 5000087 320.00 
Stl bolts,nuts, etc. 4,300 lbs..... “18 112 .06 
Brass fitgs for drs 1,650 {f22. B15) 10 .B0 
Lumber, doors ... 2,000 ft...... -10 -03 .04 
W’t iron fitgs, drs. 3,500 ‘“.... .80 eee 12 
Lmbr for elec fitgs 470ft...... -05 -20 04 
C. i. pipe,8 x %-in. 500 “..... 1.10 1.20 1.50 
SURE IG ES 1B Wada nee ODO eg eamtete 30 -50 30 
Lids and gratings. 100 lbs.....~- .50 -06 -05 
Porous drain tile... 1,200 lin. ft.. .30 -10 -05 
Speaking tubes .. 160 ‘“* “ .38 25 mat 
C. i. steps, flights. 2each.... 3800.00 500.00 ° 150.00 


Total ..ecceceececee cee seve $141,272 $134,380 $109,417 


Contract Work Should Always be Advertised in a Paper Read by Contractors. 


Nearly Every Prominent Contractor and Manufacturer of Contractors’ Supplies in North America Reads Engineering News 
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